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Description


de Havilland Gipsy Minor The de Havilland Gipsy Minor or Gipsy Junior was a British four-cylinder, air-cooled, inline engine used primarily in the de Havilland Moth Minor monoplane, both products being developed in the late 1930s. The engine was a simplified and smaller version of the earlier de Havilland Gipsy. It featured only one magneto where dual ignition was normal for the Gipsy series of engines. A total of 171 engines were produced, including 100 built in Australia, production moving to that country due to the start of the Second World War



General characteristics •Type: 4-cylinder air-cooled inverted inline piston aircraft engine •Bore: 4.016 in (102 mm) •Stroke: 4.528 in (115 mm) •Displacement: 229.29 in³ (3.759 L) •Dry weight: 216 lb (98 kg) Performance •Power output: 90 hp at 2,600 rpm •Compression ratio: 6:1 •Power-to-weight ratio: 0.41 hp/lb Components •Valvetrain: Overhead valve •Fuel type: Minimum 70 octane petrol •Oil system: Dry sump, gear-type pump •Cooling system: Air-cooled



de Havilland Gipsy Queen The de Havilland Gipsy Queen is a British six-cylinder aero engine of 9 litres (550 cu in) capacity that was developed in 1936 by the de Havilland Engine Company. It was developed from the de Havilland Gipsy Six for military aircraft use. Produced between 1936 and 1950 Gipsy Queen engines still power vintage de Havilland aircraft types today. General characteristics •Type: 6-cylinder inverted inline piston engine •Bore: 4.646 in (118 mm) •Stroke: 5.512 in (140 mm) •Displacement: 560.6 cu in (9.186 L) •Length: 63.5 in (1,587 mm) •Width: 20.5 in (513 mm) •Height: 33.5 in (838 mm) •Dry weight: 486 lbs (220 kg) Components •Valvetrain: Overhead valve •Fuel type: 87 octane petrol •Oil system: Dry sump •Cooling system: Air-cooled Performance •Power output: 208 hp (155 kW) at 2,400 rpm •Compression ratio: 6.5:1 •Power-to-weight ratio: 0.43 hp/lb (0.7 kW/kg)



Rolls-Royce Merlin The Rolls-Royce Merlin is a British liquid-cooled, V-12, piston aero engine, of 27-litre (1,650 cu in) capacity. Rolls-Royce Limited designed and built the engine which was initially known as the PV-12: the PV-12 became known as the Merlin following the company convention of naming its piston aero engines after birds of prey. The PV-12 first ran in 1933 and, after several modifications, the first production variants were built in 1936. The first operational aircraft to enter service using the Merlin were the Fairey Battle, Hawker Hurricane and Supermarine Spitfire. More Merlins were made for the fourengined Avro Lancaster heavy bomber than for any other aircraft; however, the engine is most closely associated with the Spitfire, starting with the Spitfire's maiden flight in 1936. A series of rapidly applied developments, brought about by wartime needs, markedly improved the engine's performance and durability. Considered a British icon, the Merlin was one of the most successful aircraft engines of the World War II era, and many variants were built by Rolls-Royce in Derby, Crewe and Glasgow, as well as by Ford of Britain at their Trafford Park factory, near Manchester. The Packard V-1650 was a version of the Merlin built in the United States. Production ceased in 1950 after a total of almost 150,000 engines had been delivered, the later variants being used for airliners and military transport aircraft. In military use the Merlin was superseded by its larger capacity stablemate, the Rolls-Royce Griffon. Merlin engines remain in Royal Air Force service today with the Battle of Britain Memorial Flight, and power many restored aircraft in private ownership worldwide. General characteristics (Merlin 61) •Type: 12-cylinder, supercharged, liquid-cooled, 60° "Vee", piston aircraft engine. •Bore: 5.4 in (137 mm) •Stroke: 6.0 in (152 mm) •Displacement: 1,647 cu in (27 L) •Length: 88.7 in (225 cm) •Width: 30.8 in (78 cm) •Height: 40 in (102 cm) •Dry weight: 1,640 lb (744 kg)



Components • Valvetrain: Overhead camshaft, two intake and two exhaust valves per cylinder, sodium-cooled exhaust valve stems. • Supercharger: Two-speed, two-stage. Boost pressure automatically linked to the throttle, coolant-air aftercooler between the second stage and the engine. • Fuel system: Twin-choke updraught Rolls-Royce/S.U. carburettor with automatic mixture control. Twin independent fuel pumps. • Fuel type: 100/130 Octane petrol. • Oil system: Dry sump with one pressure pump and two scavenge pumps. • Cooling system: 70% water and 30% ethylene glycol coolant mixture, pressurised. Supercharger intercooler system entirely separate from main cooling system. • Reduction gear: 0.42:1 Performance • Power output: * 1,290 hp (962 kW) at 3,000 rpm at take-off. 1,565 hp (1,167 kW) at 3,000 rpm at 12,250 ft (3,740 m, MS gear) 1,580 hp (1,178 kW) at 3,000 rpm at 23,500 ft (7,200 m, FS gear) • Specific power: 0.96 hp/cu in (43.6 kW/L) • Compression ratio: 6:1 • Fuel consumption: Minimum 39 Imp gal/h (177 L/h), maximum 88 Imp gal/h (400 L/h) • Power-to-weight ratio: 0.96 hp/lb (1.58 kW/kg) at maximum power.



Alvis Leonides The Alvis Leonides is a British air-cooled nine-cylinder radial aero engines first developed by Alvis in 1936. The prototype engine, called 9ARS and which weighed 693 lb and developed 450 hp, was run in December 1936. Development was continued at a reduced pace during the Second World War and following testing in an Airspeed Oxford and an Airspeed Consul (VX587) Alvis was ready to market the engine in 1947 as the Series 500 (502, 503 and sub-types) for aeroplanes and Series 520 for helicopters. The first production use was the Percival Prince which flew in July 1948 and the Westland Sikorsky S-51 and Westland Dragonfly helicopters. From 1959 the stroke was increased to 4.8 inch for the Series 530 (mainly the Mk. 531 for Twin Pioneers) rated at 640 hp. It was Britain’s last high-power production piston aero-engine when manufacture ceased in 1966. General characteristics •Type: 9-cylinder supercharged air-cooled radial piston engine. •Bore: 4.8 inch (122 mm) •Stroke: 4.41 inch (112 mm) •Displacement: 718.6 in3 (11.8 L) •Diameter: 41 inch (1.04 m) •Dry weight: 815 lb (370 kg) Components •Valvetrain: Two pushrod-actuated poppet valves per cylinder with sodium-cooled exhaust valve. •Supercharger: Single speed, single stage, boost pressure automatically linked to the throttle. •Fuel system: Hobson single-point fuel injection unit. •Fuel type: Petrol, 115 Octane •Oil system: Dry sump •Cooling system: Air-cooled. Performance •Power output: 550 hp (410 kW)



Bristol Hercules The Bristol Hercules is a 14-cylinder two-row radial aircraft engine designed by Sir Roy Fedden and produced by the Bristol Engine Company starting in 1939. It was the first of their single sleeve valve (Burt-McCollum, or Argyll, type) designs to see widespread use, powering many aircraft in the mid-World War II time frame. The rationale behind the single sleeve valve design was two-fold: to provide optimum intake and exhaust gas flow in a two-row radial engine, improving its volumetric efficiency; and to allow higher compression ratios, thus improving its thermal efficiency.



General characteristics (Hercules II) • Type: 14-cylinder, two-row, supercharged, air-cooled radial engine • Bore: 5.75 in (146 mm) • Stroke: 6.5 in (165 mm) • Displacement: 2,360 in³ (38.7 L) • Length: 53.15 in (1,350 mm) • Diameter: 55 in (1,397 mm) • Dry weight: 1,929 lb (875 kg) Components • Valvetrain: Gear-driven sleeve valves with five ports per sleeve — three intake and two exhaust • Supercharger: Single-speed centrifugal type supercharger • Fuel system: Claudel-Hobson carburettor • Fuel type: 87 Octane petrol • Cooling system: Air-cooled • Reduction gear: Farman epicyclic gearing, 0.44:1



Performance • Power output: o 1,272 hp (949 kW) at 2,800 rpm for takeoff o 1,356 hp (1,012 kW) at 2,750 rpm at 4,000 ft (1,220 m) • Specific power: 0.57 hp/in³ (26.15 kW/l) • Compression ratio: 7.0:1 • Specific fuel consumption: 0.43 lb/(hp•h) (261 g/(kW•h)) • Power-to-weight ratio: 0.7 hp/lb (1.16 kW/kg)



Bristol Centaurus The Centaurus was the final development of the Bristol Engine Company's series of sleeve valve radial aircraft engines, an 18-cylinder, two-row design that eventually delivered over 3,000 hp (2,200 kW). It was one of the largest piston aircraft engines to enter production, and was introduced into service use towards the end of World War II. The Centaurus had a cylinder capacity of 3,270 in³ (53.6 l), making it one of the largest piston aircraft engines to enter production, while that of the Hercules was 2,364 cubic inches (38.7 l). The nearly 40% higher capacity was achieved by increasing the stroke from 6.5 to 7 in (170 to 180 mm), and by changing to two rows of nine cylinders instead of two rows of seven. General characteristics (Centaurus VII) •Type: 18-cylinder, air-cooled, two-row radial engine •Bore: 5.75 in (146 mm) •Stroke: 7 in (177 mm) •Displacement: 3,270 in³ (53.6 l) •Diameter: 55.3 in (1,405 mm) •Dry weight: 2,695 lb (1,223 kg) Components •Valvetrain: Sleeve valve, four ports per sleeve •Supercharger: Two-speed centrifugal, single stage •Fuel system: Injection •Fuel type: 100/130 Octane petrol •Oil system: Direct-pressure lubrication Performance •Power output: 2,520 hp (1,880 kW) at 2,700 rpm •Specific power: 0.77 hp/in³ (35.1 kW/l) •Compression ratio: 7.2:1 •Power-to-weight ratio: 0.94 hp/lb (1.54 kW/kg)



Bristol Siddeley Orpheus The Bristol Siddeley Orpheus was a single-spool turbojet developed by Bristol Siddeley for various light fighter/trainer applications such as the Folland Gnat and the Fiat G91. Later, the Orpheus formed the core of the first Bristol Pegasus vectored thrust turbofan as used for the Hawker Siddeley Harrier "jump jet". General characteristics •Type: Turbojet •Length: 75.45 in (1,916 mm) •Diameter: 32.4 in (823 mm) •Dry weight: 835 lb (379 kg) Components •Compressor: 7 stage axial compressor •Combustors: Can-annular with 7 flame tubes •Turbine: Single stage turbine •Fuel type: Aviation kerosene •Oil system: Pressure spray and metered feed to gearbox and rear bearing. Oil from the rear bearing is lost overboard to the jet efflux. Performance •Maximum thrust: 5,000 lb (2 kN) •Turbine inlet temperature: 1,184 °F (640 °C) maximum continuous •Specific fuel consumption: 1.08 lb/lb/hr(110.1 kg/kN/hr) •Thrust-to-weight ratio: 5.988 lbf/lb (0.0587 kN/kg)



Continental O-200 The Continental C90 and O-200 are a family of air-cooled, horizontally opposed, four-cylinder, direct-drive aircraft engines of 201 in³ (3.29 L) displacement, producing between 90 and 100 horsepower (67 and 75 kW). Built by Continental Motors these engines are used in many light aircraft designs of the United States, including the early Piper PA-18 Super Cub, the Champion 7EC, the Alon Aircoupe, and the Cessna 150. General characteristics •Type: Four-cylinder air-cooled horizontally opposed piston engine •Bore: 4.06 in (103.1 mm) •Stroke: 3.88 in (98.6 mm) •Displacement: 201 in³ (3.29 L) •Length: 28.53 in (724.7 mm) •Width: 31.56 in (801.6 mm) •Height: 23.18 in (588.8 mm) •Dry weight: 170.18 lb (77.19 kg) dry, without accessories Components •Valvetrain: Hydraulic lifters, two pushrod-actuated valves—one intake, one exhaust—per cylinder •Fuel system: Updraft carburettor with manual mixture control •Fuel type: 80/87 avgas minimum •Oil system: 6 US quart (5.7 L), wet sump Performance •Power output: 100 hp (75 kW) •Specific power: 0.5 hp/in³ (23 kW/L) •Compression ratio: 7.0:1



Armstrong Siddeley Double Mamba The Armstrong Siddeley Double Mamba was a turboprop engine design developed in the late 1940s of around 3,000–4,000 hp (2,500–3,000 kW). It was used mostly on the Fairey Gannet anti-submarine aircraft developed for the Fleet Air Arm of the Royal Navy. The Double Mamba (rarely known as the Twin Mamba) was a development of the Armstrong Siddeley Mamba with two Mambas driving contra-rotating propellers through a combining gearbox. Engine starting was by cartridge; however, forced air restart was achieved in flight. One engine could be shut down in flight to conserve fuel. General characteristics •Type: Turboprop engine •Length: 102.25 in (2,597 mm) •Diameter: 52.8 in (1,341 mm) •Dry weight: 2,170 lb (984 kg) Components •Compressor: 10 stage axial (x2) •Combustors: Six combustion chambers (x2) Performance •Maximum power output: 2,960 eshp (2,207 kW) •Overall pressure ratio: 5.35:1 •Power-to-weight ratio: 1.36 eshp/lb



Bristol Proteus The Bristol Proteus was the Bristol Aeroplane Company's first successful gas-turbine engine design, a turboprop that delivered just over 4,000 hp (3,000 kW). The Proteus was a two spool, reverse-flow gas turbine, similar to the original Whittle engine designs with an extra turbine stage. Because the turbine stages of the inner spool drove no compressor stages, but only the propeller, this engine is sometimes classified as a free turbine. It was used mostly on the Bristol Britannia airliner, but saw some third party use as well. General characteristics •Type: Turboprop •Length: 113 in (2,870 mm) •Diameter: 39.5 in (1,003 mm) •Dry weight: 2,850 lb (1293 kg) Components •Compressor: Two-spool 12-stage axial, followed by a single centrifugal stage •Combustors: Reverse-flow •Turbine: Two-stage power (free turbine), two-stage driving compressor •Fuel type: Aviation kerosene Performance •Maximum power output: 3,320 shp (2,475 kW) + 1,200 lb (5.33 kN) residual thrust giving 3,780 eshp •Overall pressure ratio: 7.2:1 •Fuel consumption: 273 Imp gal (1,241 L) /hour •Specific fuel consumption: 0.495 lb/h/eshp



Rolls-Royce Tyne The Rolls-Royce RB.109 Tyne is a twin-shaft turboprop engine developed in the mid to late 1950s by Rolls-Royce Limited. It was first test flown during 1956 in the nose of a modified Avro Lincoln. Following company naming convention for gas turbine engines this turboprop design was named after the River Tyne. The Tyne was developed primarily for the four-engined Vickers Vanguard airliner, the prototype first flying on 20 January 1959 equipped with four Tyne Mk.506 of 4,985 e.s.h.p General characteristics •Type: Twin-spool turboprop •Length: 108.724 in (2,762 mm) •Diameter: 55.12 in (1,400 mm) •Dry weight: 2,391 lb (1,085 kg) Components •Compressor: Axial, 6-stage LP, 9-stage HP •Combustors: 10 cannular flame tubes •Turbine: 3-stage LP, single-stage HP •Fuel type: Avtur •Oil system: pressure spray/splash with dry sump using DERD 2487 spec. oil Performance •Maximum power output: 6,100 hp (4,549 kW) equivalent power •Overall pressure ratio: 13.5:1 •Turbine inlet temperature: 800 °C (1,470 °F) •Specific fuel consumption: 0.485 lb/hp/hr (0.298 kg/kW/hr) for take-off •Power-to-weight ratio: 2.55 hp/lb (4.194 kW/kg)



Rolls-Royce Dart The Rolls-Royce RB.53 Dart is a long-lived British turboprop engine designed, built and manufactured by Rolls-Royce Limited. First produced in the late 1940s, it powered the first Vickers Viscount maiden flight in 1948, and was still in production until the last F27s and H.S 748s were produced in 1987. Following the company convention for naming gas turbine engines after rivers, this turboprop design was named after the River Dart. General characteristics •Type: Turboprop •Length: 97.6 in (2,480 mm) •Diameter: 37.9 in (960 mm) •Dry weight: 1,207 lb (547 kg) (dry) Components •Compressor: Two-stage centrifugal compressor •Combustors: 7 straight-flow combustion chambers with ignitors in No 3 and 7 chambers •Turbine: 3-stage axial turbine •Fuel type: Kerosene •Oil system: Self contained, 25 pint (14 L) capacity oil tank Performance •Maximum power output: 1,815 ehp (1,354 kW) (1,630 shp (1,220 kW)) at 15,000 rpm •Overall pressure ratio: 5.62:1 •Specific fuel consumption: 0.581 lb/ehp/hr •Power-to-weight ratio: 1.35 shp/lb (2.48 kW/kg)



Rolls-Royce Pegasus The Rolls-Royce Pegasus is a turbofan engine originally designed by Bristol Siddeley, and was manufactured by Rolls-Royce plc. This engine is able to direct thrust downwards which can then be swivelled to power a jet aircraft forward. The BE.52 design was built around a Bristol Siddeley Orpheus which through a shaft drove the first three stages of a Bristol Olympus engine which had inlet and outlets separate of those of the Orpheus. Work was overseen by Bristol Siddeley's Technical Director Stanley Hooker. The Bristol Engine Company began work on the BE.53 Pegasus in 1957. While the BE.52 was a self-contained powerplant and lighter compared to Wibault's concept, the BE.52 was still complicated and heavy. In the BE.53 the Olympus stages were fitted close to the Orpheus stage; this simplified the inlet ducting and the Olympus stages now supercharged the Orpheus improving the compression ratio. The further development of the engine then proceeded in tandem with the airframe the Hawker P.1127, which first flew in 1960. The next stage of design and development was then flown in the Kestrel, of which nine were built. This was then developed into the Harrier combat aircraft. The engine was partially supported financially from the Mutual Weapons Development Programme. The Pegasus vectored-thrust turbofan is a two-shaft design featuring three low pressure (LP) and eight high pressure (HP) compressor stages driven by two LP and two HP turbine stages respectively. Unusually the LP and HP spools rotate in opposite directions to greatly reduce the gyroscopic effects which would otherwise hamper low speed handling. The engine employs a simple thrust vectoring system that uses four swivelling nozzles, giving the Harrier thrust both for lift and forward propulsion, allowing for STOVL flight. The front two nozzles are fed with air from the LP compressor, the rear with hot (650 °C) jet exhaust. The airflow split is about 60/40 front back. It was critical that the nozzles rotate together. This was achieved by using a pair of air motors fed from the HP (high pressure) compressor, in a fail over configuration, pairs of nozzles connected with, surprisingly, motor-cycle chains. The Pegasus was also the first turbofan engine to have the initial compressor fan, the zero stage, ahead of the front bearing. This eliminated radial struts and the icing hazard they represent.



General characteristics • Type: Twin-spool turbofan • Length: 137 in (3.480 m) • Diameter: 48 in (1.219 m) • Dry weight: 3,960 lb (1,796 kg) Components • Compressor: 3-stage low pressure, 8-stage high pressure axial flow • Combustors: Annular • Turbine: 2-stage high pressure, 2-stage low pressure Performance • Maximum thrust: 23,800 lbf (106 kN) • Overall pressure ratio: 16.3:1 • Specific fuel consumption: 0.76 lb/lbf-hr • Thrust-to-weight ratio: 6:1



Armstrong Siddeley Viper The Viper is a British turbojet engine developed and produced by Armstrong Siddeley and then by its successor companies Bristol Siddeley and Rolls-Royce Limited. It entered service in 1953 and remained in use with the Royal Air Force, powering its Dominie T1 navigation training aircraft until January 2011. The example here was taken from our Avro Shackleton MR3 Phase 3, where it was used in the two outer nacelles to provide additional thrust where needed. General characteristics •Type: Turbojet •Length: 64.0 in (1,625 mm) •Diameter: 24.55 in (624 mm) •Dry weight: 549 lb (249 kg) Components •Compressor: Seven stage axial •Combustors: Annular, 24 burners •Turbine: Single stage •Fuel type: AVTUR, AVTAG •Oil system: scavenge, metered Performance •Maximum thrust: 2,700 lb (12 kN) at 13,800 rpm •Overall pressure ratio: 4.3:1 •Specific fuel consumption: 1.09 lb/hr/lb oil consumption=1.25 pints/hr (0.7l/h) •Thrust-to-weight ratio: 4.9:1



Turbomeca Artouste The Turbomeca Artouste is an early French turboshaft engine, first run in 1947. Originally conceived as an auxiliary power unit (APU), it was soon adapted to aircraft propulsion, and found a niche as a powerplant for turboshaft-driven helicopters in the 1950s. Artoustes were licence-built by Bristol Siddeley (formerly Blackburn) in the UK, Hindustan Aeronautics Limited in India, and developed by Continental CAE in the USA as the Continental T51. Power is typically in the 300 kW (400 hp) range. General characteristics •Type: Turboshaft •Length: 1,440 mm (56.7 in) •Diameter: 545 mm (21.5 in) - height, 390 mm (15.4 in) - width •Dry weight: 115 kg (253.5 lb) - dry Components •Compressor: Single stage centrifugal •Combustors: Annular combustion chamber •Turbine: Three stage turbine •Fuel type: Aviation kerosene to AIR 3405 •Oil system: Oil grade AIR 3512, pressure lubrication Performance •Maximum power output: 500 hp (372.85 kW) at 34,000 rpm for take-off •Fuel consumption: 153 kg (337.3 lb)/hour at maximum continuous power •Power-to-weight ratio: 3.24 kW/kg (1.972 hp/lb)



Armstrong Siddeley Sapphire The Armstrong Siddeley Sapphire was a British turbojet engine produced by Armstrong Siddeley in the 1950s. It was the ultimate development of work that had started as the Metrovick F.2 in 1940, evolving into an advanced axial flow design with an annular combustion chamber that developed over 11,000 lbf (49 kN). It powered early versions of the Hawker Hunter and Handley Page Victor, and every Gloster Javelin. Production was also started under license in the United States by Wright Aeronautical as the J65, powering a number of US designs. General characteristics •Type: ASSa.7 Turbojet, ASSa.7LR Augmented turbojet •Length: ASSa.7 125.2 in (3,180 mm), ASSa.7LR 293 in (7,442 mm) •Diameter: 37.55 in (954 mm) •Dry weight: ASSa.7 3,050 lb (1,383 kg), ASSa.7LR 3,180 lb (1,442 kg) Components •Compressor: 13 stage axial flow •Combustors: Annular with 24 hockey-stick vaporisers •Turbine: Two stage •Fuel type: Avaition kerosene to DERD 2482 or DERD 2486 •Oil system: Flood feed, minimum oil pressure 12 psi (83 kPa), tank capacity 18 imp pt (10 l), oil grade to DERD 2487. Performance •Maximum thrust: ASSa.7 11,000 lbf (49 kN) at sea level at 8,000 rpm, ASSa.7LR 12,390 lbf (55 kN) above 20,000 ft (6,096 m). •Specific fuel consumption: 0.885 lb/hr/lb (90.214 kg/kN/hr) at Take-off rating •Thrust-to-weight ratio: 3.607 lbf/lb (0.035 kN/kg)



Rolls-Royce Avon The Rolls-Royce Avon was the first axial flow jet engine designed and produced by Rolls-Royce. Introduced in 1950, it went on to become one of their most successful post-World War II engine designs. It was used in a wide variety of aircraft, both military and civilian, production of the Avon aero engine ending after 24 years in 1974. The engine eventually entered production in 1950, the original RA.3/Mk.101 version providing 6,500 lbf (29 kN) thrust in the English Electric Canberra B.2. Similar versions were used in the Canberra B.6, Hawker Hunter and Supermarine Swift. Uprated versions soon followed, the RA.7/Mk.114 producing 7,350 lbf (32,700 N) in the de Havilland Comet C.2, the RA.14/Mk.201 of 9,500 lbf (42 kN) in the Vickers Valiant and the RA.26 of 10,000 lbf (44 kN) used in the Comet C.3 and Hawker Hunter F.6. An Avon-powered de Havilland Comet 4 flew the first scheduled transatlantic jet service in 1958. The line eventually topped out with the 12,690 lbf (56,450 N) and 16,360 lbf (72,770 N) in afterburner RA.29 Mk.301/2 (RB.146) used in later versions of the English Electric Lightning. Other aircraft to use the Avon included the de Havilland Sea Vixen, Supermarine Scimitar and Fairey Delta. The Avon continued production, mostly for the use in the Sud Aviation Caravelle and English Electric (BAC) Lightning, until 1974, by which time over 11,000 had been built. The engine garnered an impressive safety record over that time. The Avon remained in operational service with the RAF, powering the English Electric Canberra PR.9, until 23 June 2006. Mk.100 series Military designation for the RA.3 Avon - 6,500 lbf (28.91 kN). Mk.200 series Military designation for the uprated version of the Avon with can-annular combustion chamber and Sapphire style compressor - 9,500 lbf (42.26 kN). Mk.300 series Developed after-burning engines for the English Electric Lightning. RB.146 Mk.301: The ultimate Military Avon for the English Electric Lightning - 12,690 lbf (56.45 kN) dry, 16,360 lbf (72.77 kN) wet. RB.146 Mk.302: Essentially similar to the Mk.301



General characteristics (Avon 301R) •Type: Turbojet •Length: 126 in (3,200 mm) •Diameter: 35.7 in (907 mm) •Dry weight: 2,890 lb (1,310 kg) Components •Compressor: 15-stage axial flow •Combustors: Cannular, 150 lb/s (68 kg/s) •Turbine: Two-stage axial flow •Fuel type: Kerosene Performance •Maximum thrust: 12,690 lbf (56.4 kN)dry/16,360 lbf (72.8 kN) with reheat •Overall pressure ratio: 7.45:1 •Specific fuel consumption: 0.932 lb/lbf h (28 g/kN·s) (dry) 1.853 lb/lbf h (wet) •Thrust-to-weight ratio: 5.66:1 (56 N/kg)



de Havilland Gyron Junior The de Havilland Gyron Junior was a military turbojet engine design of the 1950s developed by the de Havilland Engine Company and later produced by Bristol Siddeley. The Gyron Junior was a scaled-down derivative of the de Havilland Gyron. Only a little more widely used than the Gyron, it did at least enter serial production for the Blackburn Buccaneer S.1 twin-engined Naval strike aircraft. However it was never a successful engine in service. The Buccaneer S.1 was criticised for being underpowered and the later and more numerous S.2 used the more powerful Rolls-Royce Spey instead. General characteristics •Type: Single-spool after-burning turbojet •Length: 102.9 in (2.61 m) •Diameter: 41.1 in (1.04 m) •Dry weight: Components •Compressor: 7-stage axial flow with Variable Inlet GuideVanes (VIGV) •Combustors: Annular combustion chamber with 13 spill-type burners •Turbine: Two-stage axial flow •Fuel type: Aviation kerosene •Oil system: Pressure spray/splash with scavenging Performance •Maximum thrust: 10,000 lbf (44.48 kN) dry, 14,000 lbf (62.28 kN) wet at sea level, 20,000 lbf (88.96 kN)+ at M2.5+ at 36,000 ft (10,972.8 m) •Overall pressure ratio: (DGJ.1)6.4:1 •Turbine inlet temperature: (DGJ.1)1,200 °C (2,190 °F) •Power-to-weight ratio:



Rolls-Royce Spey The Rolls-Royce Spey (company designations RB.163 and RB.168 and RB.183) is a low-bypass turbofan engine originally designed and manufactured by Rolls-Royce that has been in widespread service for over 40 years. Intended for the civilian jet airliner market when it was being designed in the late 1950s, the Spey concept was also used in various military engines, and later as a turboshaft engine for ships known as the Marine Spey, and even as the basis for a new civilian line, the Rolls-Royce Tay. General characteristics (Spey Mk 202) •Type: Low bypass turbofan •Length: 204.9 in (5204.4 mm) •Diameter: 43.0 in (1092.2 mm) •Dry weight: 4,093 lb (1856 kg) Components •Compressor: axial flow, 5-stage LP, 12-stage HP •Combustors: 10 can-annular combustion chambers •Turbine: 2-stage LP, 2-stage HP Performance •Maximum thrust: Dry thrust: 12,140 lbf (54 kN); with reheat: 20,500 lbf (91.2 kN) •Thrust-to-weight ratio: 5:1



Rolls-Royce Turbomeca Adour The Rolls-Royce Turbomeca Adour is a two-shaft turbofan aircraft engine developed by Rolls-Royce Turbomeca Limited, a joint subsidiary of Rolls-Royce (UK) and Turbomeca (France). The engine is named after the Adour, a river in south western France. The Adour is a turbofan engine developed primarily to power the Anglo-French SEPECAT Jaguar fighter-bomber, achieving its first successful test runs in 1968. It is produced in versions with or without reheat. As of July 2009 more than 2,800 Adours have been produced, for over 20 different armed forces with total flying hours reaching 8 million in December 2009. General characteristics •Type: Turbofan •Length: 114 inches (2.90 m) •Diameter: 22.3 inches (0.57 m) •Dry weight: 1,784 lb (809 kg) Components •Compressor: 2-stage LP, 5-stage HP •Turbine: 1-stage LP, 1-stage HP Performance •Maximum thrust: 6,000 lb (27.0 KN) dry / 8,430 lb (37.5 KN) with reheat •Overall pressure ratio: 10.4 •Fuel consumption: dry 0.81(lb/hr/lb) •Thrust-to-weight ratio: 4.725:1



Rolls-Royce Conway The Rolls-Royce RB.80 Conway was the first by-pass engine (or turbofan) in the world to enter service. Development started at Rolls-Royce in the 1940s, but it was used only briefly in the late 1950s and early 1960s before other turbofan designs were introduced that replaced it. The Conway powered versions of the Handley Page Victor, Vickers VC10, Boeing 707-420 and Douglas DC-8-40. The final development of the Conway series was the RCo.42, of which this is one, designed specifically for the Vickers VC10. As the need for wing-embedded engines was long abandoned by this point, Rolls dramatically increased the zero-stage diameter to increase the bypass from about 25% to 60%, and further increasing thrust to 20,250 pounds-force (90,100 N). First run in March 1961, it would be the most successful of all the Conways, powering all of the VC10 fleet, later models with the RCo.43. General characteristics •Type: Turbofan •Length: 134.21 in (3,409 mm) •Diameter: 37.6 in (960 mm) •Dry weight: 4,500 lb (2,000 kg) Components •Compressor: axial flow; 7-stage LP, 9-stage HP •Combustors: cannular •Turbine: axial flow; 1-stage HP, 2-stage LP Performance •Maximum thrust: 17,150 lb (76.3 kN) •Bypass ratio: 0.25 •Specific fuel consumption: 0.87 •Power-to-weight ratio:



Rolls-Royce Nene The Rolls-Royce RB.41 Nene was a 1940s British centrifugal compressor turbojet engine. The Nene was essentially an enlarged version of the Rolls-Royce Derwent with the minimal changes needed to deliver 5,000 lbf, making it the most powerful engine of its era. The Nene was Rolls-Royce's third jet engine to enter production, designed and built in an astonishingly short five-month period in 1944, first running on 27 October 1944. Its only widespread use in Great Britain was in the Hawker Sea Hawk and the Supermarine Attacker. In the US it was built under license as the Pratt & Whitney J42, and it powered the Grumman F9F Panther. Ironically, its most widespread use was in the form of the Klimov RD-45, which powered the famous Mikoyan-Gurevich MiG-15. General characteristics •Type: Centrifugal compressor turbojet •Length: 96.8 in (2,458.7 mm) •Diameter: 49.5 in (1,257.3 mm) •Dry weight: 1,600 lb (725.7 kg) Components •Compressor: 1-stage double-sided centrifugal compressor •Combustors: 9 x can combustion chambers •Turbine: Single-stage axial •Fuel type: Kerosene (R.D.E.F./F/KER) •Oil system: pressure feed, dry sump with scavenge, cooling and filtration, oil grade 70 S.U. secs (13 cs) (D.T.D 44D) at 38 °C (100 °F) Performance •Maximum thrust: 5,000 lbf (22.24 kN) at 12,300 rpm at sea level for take=off •Specific fuel consumption: 1.06 lb/lbf/hr (108.04 kg/kN/hr) •Thrust-to-weight ratio: 3.226 lbf/lb (0.0315 kN/kg)



Rolls-Royce Derwent The Rolls-Royce RB.37 Derwent is a 1940s British centrifugal compressor turbojet engine, the second Rolls-Royce jet engine to enter production. Essentially an improved version of the Rolls-Royce Welland, itself a renamed version of Frank Whittle's Power Jets W.2B, Rolls inherited the Derwent design from Rover when they took over their jet engine development in 1943. Performance over the Welland was somewhat improved, reliability dramatically, making the Derwent the chosen engine for the Gloster Meteor and many other post-World War II British jet designs. General characteristics •Type: Centrifugal compressor turbojet •Length: 84 in (2,133.6 mm), Derwent V 88.5 in (2,247.9 mm) •Diameter: 43 in (1,092.2 mm) •Dry weight: 975 lb (442.3 kg), Derwent V 1,250 lb (567.0 kg) Components •Compressor: 1-stage double-sided centrifugal compressor •Combustors: 10 x can combustion chambers •Turbine: Single-stage axial •Fuel type: Kerosene (R.D.E.F./F/KER) •Oil system: pressure feed, dry sump with scavenge, cooling and filtration, oil grade 150 S.U. secs (32 cs) (Intavia 7106) at 38 °C (100 °F) Performance •Maximum thrust: 2,000 lbf (8.90 kN) at 16,000 rpm at sea level, Derwent V 4,000 lbf (17.79 kN) at 15,000 rpm at sea level •Overall pressure ratio: 3.9:1 •Turbine inlet temperature: 1,560 °F (849 °C) •Specific fuel consumption: 1.17 lb/lbf/hr (119.25 kg/kN/hr), Derwent V 1.02 1.28 lb/lbf/hr (103.97 kg/kN/hr) •Thrust-to-weight ratio: 2.04 lbf/lb (0.0199 kN/kg), Derwent V 3.226 1.724 lbf/lb (0.0316 kN/kg)



de Havilland Ghost The de Havilland Ghost (originally Halford H-2) was the de Havilland Engine Company's second turbojet engine design to enter production and the world's first gas turbine engine to enter airline (BOAC) service. A scaled up development of the Goblin, the Ghost powered the de Havilland Venom, de Havilland Comet and SAAB Tunnan. General characteristics •Type: Turbojet •Length: 121 in •Diameter: 53 in •Dry weight: 2,218 lb Components •Compressor: Single stage centrifugal flow •Combustors: 10 chambers •Turbine: Single-stage •Fuel type: Kerosene Performance •Maximum thrust: 5,000 lbf at 10,250 rpm •Overall pressure ratio: 4.6 •Specific fuel consumption: 1.02 lb/hr/lbf



de Havilland Goblin The de Havilland Goblin, originally the Halford H-1, is an early turbojet engine designed by Frank Halford. The Goblin built by de Havilland was the second British jet engine to fly, and the first to pass type tests and receive a "Gas Turbine" class type rating. The Goblin was the primary engine of the de Havilland Vampire, and was to have been the engine for the F-80 Shooting Star (as the Allis-Chalmers J36) before that design switched engines due to production delays. The Goblin also powered the Saab 21R, Fiat G.80 and de Havilland Swallow. The Goblin was later expanded into the larger de Havilland Ghost, with the model numbers continuing from the last marks of the Goblin. General characteristics •Type: Turbojet •Length: 107 in (2,718 mm) •Diameter: 50 in (1,270 mm) •Dry weight: 1,550 lb (703 kg) Components •Compressor: Single sided, centrifugal flow •Combustors: 16 chambers •Turbine: Single stage axial flow •Fuel type: Kerosene (R.D.E. / F / KER) •Oil system: metered pressure spray at 50 psi (344.7 kPa) dry sump, 40 S.U. secs (13 cs) (Intavia 620) grade oil Performance •Maximum thrust: 3,000 lbf (13.34 kN) at 10,200 rpm at sea level •Overall pressure ratio: 3.3:1 •Turbine inlet temperature: 1,472 °F (800 °C) •Fuel consumption: 3,720 lb/hr (465 imp.gal/hr), (1,687 kg/hr) or (2,114 l/hr) •Specific fuel consumption: 1.18 lb/lbf/hr (120.285 kg/kW/hr)



Rolls-Royce Olympus The Rolls-Royce Olympus (originally the Bristol B.E.10 Olympus) was the world's first two-spool axial-flow turbojet aircraft engine, originally developed and produced by Bristol Aero Engines. First running in 1950, its initial use was as the powerplant of the Avro Vulcan V bomber. The design was further developed for supersonic performance as part of the BAC TSR-2 programme. Later it saw production as the Rolls-Royce/Snecma Olympus 593, the powerplant for Concorde SST. Bristol Aero Engines (formerly Bristol Engine Company) merged with Armstrong Siddeley Motors in 1959 to form Bristol Siddeley Engines Limited (BSEL) which in turn was taken over by Rolls-Royce in 1966. As of 2012, the Olympus remains in service as both a marine and industrial gas turbine. It also powers the restored Avro Vulcan XH558. Mk.320 (of which the museum has two) The performance specification for TSR2 was issued in 1962. It was to be powered by two BSEL Olympus Mk 320 (BOl.22R) engines rated at 30,610 lbf (136.2 kN) with reheat at take-off. The engine was a cutting edge derivative of the Olympus Mk 301 with a Solar-type afterburner. The engine first ran in March 1961 and was test flown in February 1962 underslung Vulcan B1 XA894 and was demonstrated at the Farnborough Air Show in September. In December 1962 during a full power ground run at Filton, the engine blew up after an LP turbine failure, completely destroying its host Vulcan in the subsequent fire. On its first flight in September 1964 the engines of the TSR-2 were scarcely flightworthy being derated and cleared for one flight. Nevertheless, the risk was deemed acceptable in the political climate of the time. With new engines, the TSR-2 XR219 flew another 23 times before the project was cancelled in 1965. General characteristics (Olympus 101) •Type: Axial flow two-spool turbojet •Length: 152.2 in (387 cm) •Diameter: 40 in (100 cm) •Dry weight: 3,615 lb (1,640 kg) Components •Compressor: Axial 6 LP pressure stages, 8 HP stages •Combustors: Cannular 10 flame tubes •Turbine: HP single stage, LP single stage •Fuel type: AVTUR or AVTAG



Performance • Maximum thrust: 11,000 lbf (49 kN) • Specific fuel consumption: .817 • Power-to-weight ratio: 3.04:1
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