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ABSTRACT

This overview of the current development of the modern airship confirms that, by using the latest materials and manufacturing techniques, airships have improved considerably since the previous generation of the pre-1970s.

The last thirty years have seen the increasing use of airships for tasks such as aerial advertising and film and TV coverage of sporting events. They have also been used for scientific research, monitoring and surveillance purposes. Various government agencies have carried out trials including use by the police, coastguard and military.

Some local passenger flight operations have taken place in Japan, Europe and the USA using today’s small airships. New designs being proposed could alter this, but currently companies in Europe and the USA are focusing on heavy-lift airships of various types capable of carrying some 200 tonnes of freight or more. Now building, the first prototype of these will be flying within the next two years. 

INTRODUCTION

Aerospace technology has continued to develop rapidly in recent years and this has been seen in heavier-than-air as well as in lighter-than-air aircraft where new materials, design methods and computing have produced designs far removed from the last really useful AEW airships flown by the US Navy up to 1961.

In describing what is happening around the world, I note that there are still only 29 airships currently in operation based in ten countries – Argentina, Brazil, China, Germany, Hong Kong, Italy, Russia, Singapore, the UK and the USA. They mostly fulfil roles associated with aerial advertising and promotional work and as TV/film platforms. One has been used as a mineseeker in Kosovo by the United Nations and others have performed scientific research tasks. 

Currently the only fare-paying passenger airship flying, is the 12-seat Zeppelin in Germany which commenced operations on the 1st of August 2001. A variant of a large UK lifting-body airship now being built will also carry passengers, but the prime role of the design is freight, and it is for heavy-lift cargo that a large airship is being built in Germany. 

Unmanned, remotely-piloted airships have already proved themselves as camera and TV platforms and for specialised scientific tasks and are now being designed and proposed as stratospheric telecommunications platforms.

All current designs, other than hot-air airships which are not considered in this paper, use helium as their lifting gas.

This paper does not intend to compare the various designs or companies, but merely list current achievements, give basic data and an insight into future possibilities and takes each country in alphabetical order.

ARGENTINA

The small one-man Cameron Balloons DG-14 (G-BTFB) was imported from the UK to Zarate Airport, Buenos Aires in November 1999, but is believed to have too small an engine to be allowed to carry out the proposed advertising contracts.

BELGIUM

A further follow-up meeting between the European Commission's Directorate-General VII Transport, Directorate E - Development of Transport Policy, Research and Development and the European Union Member States airship experts has yet to be held.

BRAZIL

The Working Group, that included various government ministries and which was formed after the 1994 and 1995 seminars held at the Institute of Civil Aviation and the Ministry of Transportation has convened recently.

However the UK-built Airspeed Airships (q.v.) remotely-piloted AS-800 delivered in 1997 is still undertaking research flights and now is capable of making autonomous flight for project Aurora. It has just been supplied with an enlarged AS-1500 envelope.

CANADA

Whilst a number of airships built in the USA continue to visit Canada on advertising and promotional flights, only one manufacturing company exists, but it lacks funding for further development. 

21st Century Airships Ltd

This company has flown six rudimentary prototypes of their unusual spherical airships since 1990 and the latest, the SPAS-10, which can carry a pilot and three passengers, has had its four petrol engines replaced by two 90 hp turbo-diesel engines, but lack of finance, a common problem amongst airship companies, has held up flight testing.  One disadvantage of the spherical shape is the relatively high drag coefficient which limits top speed compared to a traditional cigar​ shaped airship 

Mobile Airships Inc

This leasing company has stated the hope of having  an airship available for lease in September.

CHINA

There is still an interest in airships in China where corroborated news about their own design groups has been hard to obtain. However in recent years they have imported some four or five airships from both World Wide Aeros and the American Blimp Corporation in the USA, including an ABC A60+ Lightship which started flying in Shanghai in 1999 operated by the Beijing Orient Air Service Co. 

In June 2001 the British firm Advanced Technologies Group announced that they had a contract to supply, though Avitra Aviation Services Limited (a Singapore-based company with extensive experience in the aviation and aerospace industry in China) the new AT-10 airship to operate out of Shanghai. The airship will provide much needed surveillance services to the City Traffic Police and also act as a flying advertising vehicle for one of Shanghai’s major media groups.

FRANCE

CIEL

The Association de Compétitions Internationales d’Engins Légers (CIEL) held a successful 120 delegate conference and exhibition last year.

GERMANY

Germany is now the second most active airship country. There are four major designers and manufacturers as well as two airship operating companies. In addition their licensing authority, the LBA, has held a number of international meetings to discuss and help formulate, particularly with their Dutch counterparts, the development of a common airworthiness Transport Airship Requirement (TAR)

Airtrain

The company was launched in May 2000 and is reported to be developing an airship consisting of a series of 60 m (197 ft) long basic modules. These can be joined together to form a larger freight or passenger Airtrain airship.

Argos Medien AG

Argos Medien AG are owner and operator of a WWAeros 40B SkyDragon  (N820AC) which commenced flying over Berlin from Neuhardenberg, a former East German air force base at the end of March for the contractor kinowelt.de. It carries a FLIR Ultra Media II camera system that was mounted and certified in California before it was shipped to Germany. The on-board support equipment includes a steerable microwave antenna, monitors and POV cameras supplied by Real Time Vision of England who also supplied the ground receiving station.

CargoLifter AG

The company (www.cargolifter.com) was formed by 90 shareholders, many of them potential users, on 1 September 1996 with the aim of designing, building and operating a large multi‑functional airship for the transportation of heavy and outsize loads. The potential users could find no other type of transport, other than a heavy‑lift airship, that could move these loads, particularly over terrain that had no road or rail infrastructure. 

The extremely large airship that has been proposed, the CL 160, will carry a 160-ton payload point‑to‑point directly to locations in under​developed regions of the world. It is estimated that it will carry heavier and larger loads than a Boeing 747‑400 freighter, yet it will cost only half as much to purchase new. Construction has already started and first flight is reportedly scheduled for early 2003. 

On 15 March it was announced that General Electric will support the implementation of the CL 160 with know-how and resources and it was surmised in the press that the airship will be powered by eight CT7-8 turboshaft engines.

Their small, 105 ft (32 m) concept demonstrator, Joey, first flew on 18 October 1999. Built primarily to give the company assembly experience, the two-person airship is being used both for testing and publicity. 

To assist with crew training, and for publicity purposes, they purchased Skyship 600 B (N602CL) Charly from Airship Operations Inc (q.v.) last summer.

More recently in April, CargoLifter unveiled a large 61 m diameter, 85 m high, 118,846 cu m spherical balloon codenamed Air Crane built to supply CargoLifter with test results on the handling of material and the assembly and cargo operation, in particular the load exchange and many of the other features of the CL160. It is designed to lift a useful payload of 75 tonnes and can be pulled by a helicopter or a truck, up to an operating altitude of 800 m (2,500 ft) above sea level and at a speed of 70 km/hr. Its range is approximately 250 km (156 miles). It is licensed to fly with the helicopter under FAR Part 133.

Construction of CargoLifter’s huge 107 m (350 ft) high, 210 m (690 ft) wide and 360 m (1,180 ft) long hangar at Brand, 45 miles (70 km) south-east of Berlin was completed in November 2000 and their visitor centre has proved popular with over 20,000 persons attending on average each month.

Data ‑ Cargo Lifter CL 160

	Volume
	550,000  cu m  (19,423,800 cu ft) 

	Length
	260 m  (852.8 ft)

	Height
	 65 m (213.2 ft)

	Payload
	160 tonnes 

	Loading Bay
	 50 x 8 x 8 m 

	Max. Speed 
	140 km/h (87 mph)

	Engine Power 
	5,700 kW (154 kN thrust)

	Fuel Consumption
	 4.5 ltr/km at 100 km/h at 2000 m altitude 

	Preliminary cost 
	DM100million  (US$ 75) is half cost of new Boeing 747‑400


University of Stuttgart

The University of Stuttgart has built three solar‑powered, remotely‑controlled airships, named Lotte, that have been used for advertising and pollution measurement since 1991. Larger versions are envisaged with a manned airship a possibility.

	
Data
	Lotte 2/3 
	 Lotte 4

	Length
	15.6 m (51 ft)
	 24 m (79 ft)

	Diameter 
	4 m (13 ft)  
	 5 m (16.3 ft)

	Volume 


	109 cu m 

(3,848  cu ft) 
	205 cu m (7,237  cu ft)

	Solar cell area
	7.02 sq. m 

(70 sq. ft)
	8 sq. m

 (80 sq. ft)

	Power max. 
	1500 w 
	8700w

	Wt empty 
	98 kg 

(215.6 lb)
	‑

	Payload
	                    19 kg 

             (42 lb)
	‑

	Battery  
	1080 w
	1080 w

	Speed max. 
	45 km/h

(28 mph)
	 102 km/h  

(64 mph)

	Climb rate  
	8 m/sec  
	10 m/sec

	Cost   
	 ‑ 
	US$1.8 m 

( £1.1 m)


WDL-Luftschiffgesellschaft mbH (WDL)

This firm is the oldest German manufacturer and operator. They have built six non-rigid airships since 1970. Four still exist. Two are in service and two are currently dismantled. They have been used for advertising and promotion work, including passenger carrying in Europe, Japan and the USA.  WDL have plans to build their own factory and base at Ormond Beach Business and Airpark in Florida as a manufacturing site for the present WDL-1B and a new smaller design.

Data ‑ WDL‑lB (non-rigid airship)

	Length
	59,9 m (196.5 ft) 

	Diameter  
	16.4 m (53.75 ft) 

	Volume
	7200  cu m (254,275  cu ft) 

	Gondola length

               width

               height 
	 7.6 m (25 ft) 

1.3 m (4.25 ft) 

 2.53 m (8.25 ft) 

	Payload, max.
	1180 kg (2601 lb) 

	Accommodation 
	Pilot + 7 passengers 

	Engines (2)
	Teledyne Continental IO‑360‑CD 6‑cyl, l57 kW (210 hp) 

	Max. speed
	48 kt (90 km/h) 60 mph 

	Cruise speed
	35 kt (65 km/h) 40 mph 

	Max. endurance
	22 hours


Zeppelin Luftschifftechnik Gmbh

Construction of the first, prototype LZ NT 07 (D-LZFN) commenced in June 1995 and in Autumn 1996 it was lengthened by 6.5 m (21.32 ft) to about 75 m (246 ft) and the volume increased from 7,200 to 8,200 cu m (254,250 to 290,000  cu ft). The maiden flight on 18 September 1997 and certification trials started on 17 February 1998.  Following nearly 1000 hours of flight testing, the LZ NT-07 design received its type certification on 26 April 2001.

No 2, the first production Zeppelin LZ NT-07, had its maiden flight in May and started fare-paying flights from Friedrichshafen by July 2001. A one-hour round-trip costs DM 600 and there will be a 10% week-end surcharge. Flights will be operated by Zeppelin’s resurrected 1930’s operating company Deutsche Zeppelin Reederei (DZR).

Construction of the third Zeppelin, LZ NT-07 No 3, has started in Friedrichshafen and the first parts for the frame/structure are already complete in the hangar. 

The design incorporates a simplified version of the rigid airship girder framework with the pressurised hull of a blimp, thus keeping down the weight of the primary structure to only 12 percent of the total weight. ILC Dover in the USA supplied the envelope. Flight attitude control is fly‑by‑wire and the vectored thrust power plant arrangement offers full control even at zero speed thus reducing the ground crew from about 15 to three. 

Development costs are reported to be some DM40 million ($22.7 m) and the airship was originally offered for sale at DM12.5 m ($7.1 m).

	Zeppelin NT Airship Series
	LZ N 07 
	LZ N 17 (1)
	LZ N 30 (2)

	Dimensions
	
	
	


	     Total volume cu m
	8200
	17000
	30000

	     Length m
	75
	90.2
	110

	     Max. Diameter m
	14.2
	18.9
	22.5

	Capacities (cruising altitude 1,000 m)
	
	
	

	     Max. gross weight kg
	6950
	16400
	30000

	     Payload kg
	1850
	5300
	15000

	     Seats
	2 + 12
	2 + 46
	2 + 84

	Propulsion
	
	
	

	     Number of engines
	3
	3
	3

	     Type
	Lycoming
	TBD
	TBD

	    Power
	3 x 200 HP
	3 x 420 HP
	

	Flight Performance
	
	
	

	     Max. speed km/hr.
	130
	140
	140

	     Cruising speed km/hr.
	115
	120
	125

	     Max. Altitude m
	2500
	2500
	3000

	  Max. flight time at 70 km/hr.
	18 hrs
	22
	23

	With reduced payload
	36 hrs
	40
	82

	1) planned.   2) planned

	


HOLLAND

Rigid Airship Design BV

This public company has a visitor centre at Lelystad, 40 kilometres North-East of Amsterdam and plans to build their rigid passenger airship, the RA-180, in a purpose-built hangar and have a flight training school on the four square kilometres site. The concept design is complete. The start of detail design and the future of the company has yet to be decided. 

The Dutch CAA-NL and the German LBA have cooperated to create an Airworthiness Requirements for Transport Airships (TAR) using the FAA rules 8110-2 and texts from the JAR 25 together, now incorporated in their national aviation laws.

Data ‑ Holland Millennium Navigator (rigid) RA-180

	Volume
	83,100 cu m

 (2,931,228 cu ft)

	Length    
	180 m (590 ft)

	Diameter  
	30 m (98.43 ft)

	Useful payload 
	35 tonnes

	Operating height
	1500 m (5,000 ft)

	ax. ceiling
	3000 m (10,000 ft)

	Passengers
	10

	Crew
	5


HONG KONG

In July 2001 the Lightship Group (UK) (q.v.) erected the first ever airship to fly in Hong Kong. 

HUNGARY

Szolcsak Airships Hungary

The company first flew SG​-05, a small remotely-piloted airship in 1994 and a flat‑bodied hybrid version SV‑01 in 1995. They are reported to be seeking further funding in order to continuing development of their designs.

JAPAN

Dr Masahiko Onda has been experimenting with various versions of HALROP (High-Altitude Long Range Observational Platform) over the last twelve years and now plans a 148 ft (45 m), 1-ton version and a detailed study for a stratospheric telecommunications remotely-piloted airship is being undertaken.

KOSOVO

Of significance, because of the pleasing success of the original trials in Kosova, was the UK-based Mineseeker (www.mineseeker.com) humanitarian de-mining research programme project. The ABC Lightship A-60+ No 11 (N11ZP) was flown out from England. It operated for six weeks last autumn with both cameras and the UK QinetiQ [formally Defence Evaluation Research Agency (DERA)] ground-penetrating radar to locate mines and unexploded ordnance. Further trials with a larger airship fitted with a later development of the radar are planned.

ROMANIA

IAR S.A. Brasov

The UK firm Advanced Technologies Group have named IAR S.A.Brasov, located in Brasov, as their first partner in the production of the SkyCat 200 hybrid air vehicles. The company, established for over 70 years in designing and building both fixed and rotary-wing aircraft, will concentrate on production design and manufacture of the SkyCat 200 (200 tonne payload) airship.

RUSSIA

The six groups listed below appear to be the major design teams. All have suffered from the financial recession and only one, Aerostatika, has flown anything with any success. 

Aerostatika

Aerostatika‑01, a single‑seat blimp produced in cooperation with the Moscow Aviation Institute, made its first flight on 12 August 1994 and a total of 20 flights between 12 August and 4 September 1994.

Aerostatika‑02, which has twice the volume and thrust‑to‑weight ratio of –01, made 48 test flights in 1995 and has continued to make commercial flights including some over Moscow’s Central Area. A twin-engine, four-seat A-200 is reported to be under construction and will be used for environmental control over Moscow and its environs. A three-engine nine-seat A-300 for excursions above Moscow is also planned.

Data: ‑ Aerostatika‑02

	Volume 
	650  cu m (22,954  cu ft)

	Length
	27.6 m (90.6 ft)

	Max. Dia. 
	6.9 m (22 ft) 

	Engine (2)  
	64 hp Rotax 582

	Max. speed 
	90 km/h (56 mph)

	Cruise speed 
	70 km/h (44 mph)

	Endurance 
	4 hr @ 70 km/h

	Pitch control 
	exhaust deflection 

5 vectorable airfoils

	Ceiling 
	 2500 m (8200 ft)

	Max. payload 
	100kg (220 lb)

	Crew
	1


Augur Aerostat Company

Having built aerostats and hot-air airships, Augur Vozduhoplavatelnoye Obedinenie, has developed   three semi‑rigid airship designs, DEP‑140 and MD‑900 for cargo and DPD‑5000 for patrol missions. These were to be developed by a subsidiary Russian Aeronautical Systems Ltd., but lack of finance has apparently delayed progress.

Russian Aeronautical Systems Ltd
RosAeroSystems SRO, a subsidiary of the Auger Aeronautical Centre, (see above) reported designing five different sized airships. The three larger, the DPD-5000, MD-900 and PD-160 are semi-rigid. Construction of the AU-11 single-seat is due for completion this autumn. 

Myasishchev Design Bureau

The bureau reported three years ago that they were designing a 85 m (279 ft) long semi‑rigid hybrid, KRUI‑3, of 20,000 cu m (706,300 cu ft) to carry 6 crew and 28 passengers. Again, lack of finance has probably stalled the project.

Thermoplane Design Bureau

The the full-size 198 m (649 ft) long, 600,000 kg (1,322,770 lb) payload, 2,700 nm (5000 km) range, lenticular ALA-600 Thermoplane unballasted airship was designed to operate with heavy loads, without a base or mooring mast, in the difficult winter conditions prevailing in Siberia. It was finalised in 1989. By 1991 the first of three 1/5th  scale prototypes (ALA‑40‑01) was completed at the Aviastar Industrial Complex at Simbirsk and ground tests started in 1992. ALA‑40‑02 was started in 1995, but lack of funding stopped construction. Western co‑operation has been sought recently to continue the project.

The centre section of the 1/5th scale version ALA‑40, a 40 m (131 ft) disc-shaped airship, is filled with 5,800 cu m (204,825 cu ft) of helium, the remaining 4,680 cu m (171,629 cu ft) being filled with high temperature exhaust from the turboprop propulsion engines. The envelope is described as thermoplastic with carbon fibre reinforcement based on ‘Torlon’. 

Vozdukh Aeronautical Enterprise

Last year the design bureau announced plans for the B-150, a 187 m (613 ft) long, 200,000 cu m (7,062,934 cu ft) semi-rigid 150 ton payload, short-haul, 500 km (313 miles) transport airship powered by five D-136 helicopter engines each of 11,500 hp taken from the Mi-26, the well-known, 20 ton payload helicopter. Finance and build possibility were not explained.

SINGAPORE

When the ABC Lightship A-60+ No 18 (N618LG) started flying on 4 August 2000 advertising Starhub. It was the first flight of an airship in Singapore. 

SOUTH KOREA

A 11 m (36 ft) long WASP remotely piloted, semi-automated airship manufactured by Advanced Hybrid Aircraft, USA (q.v.), was imported by AirZEP early in 1998, and flew in 1999. 
SWITZERLAND

SkyBus AG (www.skybus.ch) & Grossmann Kommunikation took delivery of the WASP RPB/AF S/No 01 from Advanced Hybrid Aircraft in the USA (q.v.) in April 2000 and use it for advertising.  

UNITED KINGDOM

The Advanced Technologies Group remain the only UK company designing large airships. Cameron Balloons Ltd manufacture hot‑air airships and offer a one‑man sporting helium airship and Airspeed Airships build small remotely piloted airships for specific tasks. The only operator is the Lightship Group. However the development of Mineseeker (www.mineseeker.com) – the installation of a QinetiQ [Defence Evaluation and Research Agency (DERA)] wideband, ground-penetrating radar on an airship and its subsequent successful initial trials in Kosovo (qv) together with the setting up of a Foundation to pursue the idea, has brought hope for those seeking to find and rid many countries of both mines and unexploded ordinance.

Advanced Technologies Group 

This Group (www.airship.com), incorporated on 21 March 1998, was founded by Roger Munk and has been led by him since the company’s inception. Since that time the company has traded profitably and has expanded very substantially, now having a market capitalisation in excess of £50 million. Last year they acquired the small diesel engine company, Westlake, in order to develop further their lightweight aero-diesel engines for use on their airships. (see Diesel Air). A US company, SkyCat Technologies Inc has been formed and is rapidly expanding on the basis of contracts with military agencies; a German subsidiary, SkyCat Technologies GmbH, has also been initiated to handle SkyCat contracts in mainland Europe. The stratospheric telecommunications side of the business has been transferred to StratSat Technologies Ltd, a Bermuda registered company. The new corporate structure permits each element of the company to focus on its own speciality sector. Considerable efforts have also been put into gearing up manufacturing capacity by entering into teaming and equity agreements with suppliers, some based overseas. 

A three sector product line has been developed, notwithstanding the fact that two of the airships had to be taken well into the production phase under conditions of strict commercial secrecy as did their specially designed diesel power plant. That product line has been rationalised in recent months as follows:

· Small conventional (but high tech) airship – AT-10

· SkyCat series - a hybrid air vehicle lifting body design incorporating air cushion landing gear: 

· SkyCat 20 - a 20 ton payload design using AT-04 components

· SkyCat 200 - a 200 ton payload 

· SkyCat 1000 - a 1,000 ton payload design being developed for military and civil freight divisible load applications

· Stratospheric telecommunications airship StratSat - a remote piloted, geostationary vehicle

The AT-10

A small, low cost airship developed for TV camera platform, aerial advertising and pilot training priced at  ($2.8 million) it has a very advanced specification for airships in this size range including diesel power plant, vectored thrust, cabin heating/air conditioning, WC compartment etc. Performance will also be of a very It has a cruise speed of 55 knots and endurance of well in excess of 24 hours. Construction is well advanced on all major assemblies with first flight planned this autumn. The initial customer is in China (q.v).

AT-10 Data:

	Type
	Non Rigid

	Length O/A
	40.3 m (132.22 ft)

	Height O/A
	13.3 m (43.64 ft)

	Width
	10.4 m (34,12 ft)

	Volume
	2,306 cu m (81,440 cu ft)

	Engines
	2 x 100 hp Diesel Air

	Propellers
	Vectorable

	Speed max
	60 kts (69 mph)

	Speed cruise
	50 kts 57.5 mph)

	Max Altitude
	10,000 ft (3050 m)

	Controls
	Fly-by-light/pneumatic

	Crew
	Pilot + 4 passengers

	Gondola inside
	4.4 m long (14.43 ft)

	    "            "
	1.52 m wide (4.99 ft)

	    "            "
	1.86 m height (6.1 ft)

	Freight load
	1000 kg (2,200 lbs)

	Price
	£2.8 million

	Maiden Flight
	Summer 2001


SkyCat Series

The SkyCat series of vehicles incorporates a hybrid lifting body hull form, four vectored thrust propulsors and wide-based air cushion landing gear. The hybrid air vehicle design permits fully amphibious operation and negates any requirement for ground infrastructure or personnel. It is also designed to facilitate outdoor assembly. Following on from highly successful trials of a 30 ft radio-controlled model in 1999, a new larger 40 ft model SkyKitten 1 flew last year and incorporated all the major features of the full scale vehicle. This model mainly tested out the critical manoeuvres of the full-scale vehicles including operations on water and rough ground, and the out-door assembly concept. The fully instrumented SkyKitten 2, which is a 13.5 m long, 1/6th scale model of SkyCat 20, has just been built and will test out all the critical manoeuvres of the full scale vehicle including amphibious and rough ground operation. Manufacture of their 20-ton payload SkyCat 20 has already started at Cardington.

The SkyCat series will be built in three sizes to carry 20, 200 and 1,000 tonne payloads.

SkyCat 20

The first to be built is the SkyCat 20 - this is already under construction and utilises all of the rigid structure assemblies of the AT-04 design. The only major difference is the hull which, while being very different in configuration, uses identical advanced technology fabric. Previous AT-04 customers are transferring across to the SkyCat 15.

SkyCat 20 data:

	Envelope volume
	31,172 cu m (1,1 m cu ft)

	Overall dimensions:

      Length
	68.9 m (226 ft)

	      Height
	22.8 m (75 ft)

	      Width
	41.1 m (135 ft)

	Payload module:

       Length
	25.5 m (83.8 ft)

	       Width
	   3.0 m (9.9 ft)

	Payload
	52,910lbs @33% heavy

	Range
	Transatlantic

	Altitude
	Up to 16,000 ft

	Speed:     Cruise
	70 KTAS

	                 Maximum
	80 KTAS

	Landing system
	Hover skirts on the underside of the two outer hulls. Shares use of ballonet fans with hull pressure system

	Power plant
	Four 600 bhp horizontally opposed, two-stroke, direct injection diesel engines. Two engines on the hull and two on the stern of the hull for cruise operation. All four are in ducts to allow for vectored thrust.

	Flight control
	Duel channel optically signalled – with provision for an autopilot facility.

	Pneumatic system
	Low pressure system.


StratSat  Stratospheric Telecoms Airship

This sector of AT’s business has been, to a fair extent, responsible for the rapid expansion in the company.  

In conjunction with a number of other companies Airship Technologies have built a 10% linear scale demonstrator model of their un-manned StratSat Telecommunications Airship which will be capable of five years unmaintained flight at an altitude of 20 km. It will be both solar and diesel powered. It has already been successfully tested at Cardington.

Airspeed Airships

The company has built over 50 remotely-piloted airships (RPAs)  since 1985 for aerial photography and advertising and other duties in Europe and North and South America, including scientific research. They range in size from 4 m (13 ft) to 12 m (39 ft) in length and capable of carrying payloads of up to 10 kgs (22 lbs) at 29 mph (25 kts) for one hour. Payloads can include a range of cameras and be flown by means of an on‑board miniature TV which relays real‑time pictures to the ground‑based operator up to four miles away.

A 11.27 m (37 ft) replica of the R 101 rigid airship has recently completed an eleven-mile commemorative cross-country flight – thus proving the viability of long distance transit flights for RPAs.

Cameron Balloons Ltd

In 1972 Don Cameron invented the world's first hot‑air airship which flew on 4 June 1973. When Thunder & Colt went into receivership on 7 November 1994, Cameron took over production of their AS 80 Mk 2 and AS 105 Mk 2 hot‑air airships. Helium airships built have included the DG‑19 single‑seat and DG‑25 two‑seater, now superseded by the single‑seat DG‑14 which first flew in October 1989 and one of which was exported to Brazil in October 1999. Cameron is also the world's largest manufacturer of hot-air balloons and designed and built the 1999 Breitling first round-the-world balloon.

	Data ‑
	DP 80 (hot‑air)
	DG‑14 (he)

	Length
	33.8 m

(111 ft)
	 19 m/62 ft 

	Height
	15.24 m  

(50 ft)
	 8.2 m/ 27ft

	Width
	12.19 m

(40 ft)
	  6.7 m/22ft

	Volume
	2,265  cu m

(80,000  cu ft)  
	396.4  cu m  (14,000 cu ft)

	Payload
	285 kg 

(628 lb)
	‑

	Max Speed
	15 kt 

(28 km/h) 

17 mph
	 30 kt 

(56 km/h) 

34 mph

	Seats 
	2
	1

	Endurance 
	‑
	2 hrs


Diesel Air

The company is developing lightweight diesel engines as part of a Department of Trade and Industry collaborative project with the Advanced Technologies Group (q.v.). It is planned to develop them for use with the AT-10 and SkyCat range of airships and hybrid air vehicles.

Lightship Group

This airship operating company was formed in 1995, as a 50/50 consortium between Lightship America. the airship operating company belonging to the American Blimp Corporation, and Virgin Airships, a subsidiary of Virgin Atlantic Airlines in the UK. In the UK they operate from their European base at Halfpenny Green, Shropshire in a new 'full shell' hangar, which also comprises a maintenance and office facility, with five USA‑built ABC‑60+ Lightships throughout Europe.
U S A

The USA has more operators and manufacturers of airships than anywhere else in the world. The majority of the airships flying today operate in the USA ‑ mostly on advertising and promotional tasks, but some are also used for scientific and research missions. The American Blimp Corporation's non‑rigid Lightships have become well known. Bosch Aerospace Inc. specialises in usefully‑sized remotely‑piloted airships, whilst the Aviation Support Group, Airship Management Services, Goodyear and the Lightship Group all operate airships for a number of different roles ranging from scientific research to TV, film and promotion work. Additionally various design teams remain active.

Advanced Hybrid Aircraft

This small design company still seeks funding for its simple, home‑built, lightweight sporting airship the 15.25 (50 ft) long, Hornet LV (Leisure variant) Sports Micro Blimp. It recently supplied two 11 m (36 ft) long remotely-piloted, semi-automated WASP airships to South Korea and Switzerland.

Aerotube Technology

The Skyboat Project has been located in Arizona since 1997 and further pursued by Aerotube Technology since 1999 – since when it has gone through intensive redesign. The main features of the improved structural concept are based on a combination of carbon fibre tubing and pneumatic elements and the integration of the new cycloidal propeller development by Bosch Aerospace. Details are available on the company's web page at www.aerotube.com/skyboat.

Airship Management Services/Greenwich Airships

The firm operate and provide technical support for airships. Their principal client is Fuji Photo Film (USA) Inc. for whom they have operated airships since 1984. The current Fuji airship, SK 600B-07 (N602SK), has been fitted with a new, slightly larger, envelope manufactured by TCOM. 

On 18 April 2001 they broke ground for their new 20,000 sq ft servicing facility adjacent to the TCOM hangar at Weeksville, North Carolina. They have been refurbishing another Skyship 600, now registered N606SA. It is fitted with a new TCOM envelope and a Textron Lycoming propulsion system in place of the original Porsche engines. It will be designated a SK 600B and operated by them for Airship Arabia.

Airship Operations Inc

Airship Operations builds, operates, trains and supports Skyships and their crews for clients world-wide. They operate the SK 600B-10 (N610SK) airship and sold Skyship 600 B (N602CL) to CargoLifter (q.v.). They also continue work with the US Navy. Two other Skyships are under construction. 

Advanced Technologies Inc.

This new company is the US subsidiary of the UK‑based Advanced Technologies Group (q.v.)

Airship USA

This Las Vegas operating company flew the World Wide Aeros (q.v.) A-40B (N819AC) until it was destroyed in an accident on 9 January 2001. It is understood that they plan to acquire another airship.

American Blimp Corporation (ABC)

The company is the only organisation in the world that has scheduled manufacture of airships. Seventeen of their non‑rigid ABC A‑60+ Lightships, which carry up to four passengers, are now in service as are four of the larger 9-passenger A-150 models. Most are leased out to the Lightship Group (q.v.). They have been used primarily for gyro-stabilised TV broadcasting, aerial advertising and promotion work.

Comparative Data - ABC Lightship Series
	Lightship
	A-60+
	A-100
	A‑130
	A‑150
	A‑170

	Overall
	
	
	
	
	

	   Length ft/m
	128/ 39
	151/ 46
	158/ 48.2
	165/ 50.3 
	172/ 52.5

	   Height
	44 ft (13.42 m)
	
	54 ft (16.5 m)
	55 ft (16.8 m)
	57 ft (17.4 m)

	   Width
	36 ft (11 m)
	40 ft (12.2 m)
	45 ft (13.7 m)
	46 ft (14 m)
	48 ft (14.6 m)

	Envelope
	
	
	
	
	

	   Volume cu ft/cu m
	68,000/1925
	
	130,000/3681
	150,000/4248
	170,000/4814

	   Length ft/m
	128/ 39 
	151/ 46
	155/ 47.3 
	162/ 49.4 
	169/ 51.6 

	   Diameter
	33 ft (10.1 m)
	40 ft (12.2 m)
	41 ft (12.5 m)
	43 ft (13.1 m)
	45 ft (13.7 m)

	Fineness Ratio
	3.8:1
	
	3.8:1
	3.8:1
	3.8:1

	Fin configuration
	Cruciform
	Cruciform
	Cruciform
	Cruciform 
	Cruciform

	Ballonet Vol. cu ft/m
	13,600/385
	
	26,000/736
	30,000/850
	34,000/963

	% Envelope Vol.
	20%
	
	20%
	20%
	20%

	Gondola
	
	
	
	
	

	   Cabin length
	9 ft (2.8 m)
	
	15 ft (4.6 m)
	15 ft (4.6 m)
	15 ft (4.6 m)

	   Cabin height
	6.3 ft (1.9 m)
	
	6.3 ft (1.9 m)
	6.3 ft (1.9 m)
	6.3 ft (1.9 m)


Aviation Support Group Ltd

The Group is the parent company of Global Skyship Industries (q.v.). and Airship Operations (q.v.). They purchased Westinghouse Airships, Inc. and Westinghouse Surveillance Systems, Ltd., from Westinghouse Electric Corporation on 12 December 1996 and renamed them Global Skyship Industries.

Bosch Aerospace Inc.

The company continue to develop their successful SASS‑LITE unmanned, remotely-piloted airship and have also tested the RPV with an US Army-owned new all-weather sensor package. 

In 1998 Bosch won a US Government contract, teamed with the Raspet Flight Research Center at Mississippi State, for the development of a cycloidal propeller system for airships. Preliminary testing of a 4ft propeller on a static rig was completed in 1998 with promising results. Further tests with a carbon-fibre bladed version have continued recently. The company hope to install a cycloidal propeller on one of their unmanned airships in the future to enable it to achieve man-free mooring operations. 

Data ‑ SASS‑LITE (Remotely‑piloted airship)

  ‑ largest current operational version

	Volume cu m/ft
	9622/  34,000  

	Length   
	30.5 m (97 ft)

	Diameter 
	8.96 m (28.5 ft)

	Max. Lift 
	975 kg (2150 lb)

	Engines   
	Two - Mosler 2‑cyl, 4 stroke

	Fuel   
	under 5 US gal/hr

	Endurance 
	14 hrs

	Control range 
	+ 100 km (60 miles)

	Max. speed 
	73 km/h (45 mph)

	Max. ceiling 
	1830 m (6000 ft)

	Mobile mast
	 Own design


CargoLifter Inc.

This wholly owned subsidiary of CargoLifter AG, in Germany (q.v.) was formed in March 1998 to represent the concept in the USA and act as US co-ordinator for its American partners and prepare for the creation of CL Transport. They announced plans on 12 October 2000 to build an airship construction hangar in Craven-Jones County, North Carolina.

Global Skyship Industries

Global Skyship Industries, Inc. is the type certificate holder for the Skyship 500 HL, Skyship 600 B and Sentinel 1000 airships originally designed by Airship Industries Ltd in the UK. 

Goodyear Tire & Rubber Co

Goodyear, the oldest operator of advertising airships in the world, (they celebrated their 75th birthday on 3 July 2000) have three GZ‑20s flying in North America ‑ (N2A) Eagle and (N3As) Stars & Stripes and Spirit of Goodyear (ex-America) which replaced the larger GZ-22 (N4A) Spirit of Akron, which was lost in an accident on 28 October 1999. In addition Goodyear sometimes  use ABC A-60+ Lightships abroad to advertise their tires.

High Degree Operations

This operating company continue to fly the MetLife ABC A-60+ Lightship, No 01 (N2012P) Snoopy 1.

Interface Airships Inc

Formed in conjunction with the Florida Institute of Oceanography, the future of their 28,000 cu ft (7925 cu m) 87 ft (26.5 m) long, 850 lb (386 kg) payload, twin-engine, 2-seat prototype airship (N9243S), which has been used for coastal oceanography, appears undecided whilst a decision on selling the company is considered.

Lightship Group

The group was formed in 1995, as a 50/50 consortium between Lightship America, the airship operating company belonging to the American Blimp Corporation, and Virgin Airships, a subsidiary of Virgin Atlantic Airlines in the UK.

Lockheed Martin

The company has completed preliminary design work on an unmanned, high-altitude 1,800 kg payload, 150,000 cu m design and is raising funds to build a 450 kg (1,000 lb) payload, 85,000 cu m (3 million cu ft) prototype. Other LTA work taking place at two of their facilities has not been disclosed.

L.T.A.S. Corp/CAMBOT LLC

The company founder first demonstrated the use of solar power for airships 27 years ago in Las Vegas in 1974 and has recently flown CAMBOT, a 24 ft (7 m) remotely piloted lenticular airship built as a demonstrator and for filming, video observation and telecommunications work.

Ohio Airships Inc

Design is underway of Dynalifter, a heavy-lift, winged hybrid airship to carry freight.

Rigid Airship USA Inc

The company have exclusive rights to the Rigid Airship Design N.V. (in Holland) (q.v.)

SkyCat Technologies Inc

The USA subsidiary of the Advanced Technology Group (ATG) of Bedford, England (qv) was established in March 2000. (www.skycattech.com).

University of Virginia

The University are in the sixth year of their programme funded almost entirely by corporate donations. They rolled out the latest solar-powered remotely-piloted airship, the Aztec, in August 1997 and it underwent trials during summer 1998. Previous versions, the Dunkin and Inca, have been battery powered to test systems and for crew training.

US Airship Leasing Inc.

This USA subsidiary of WDL in Germany (q.v) has had plans for some years to construct a 400 ft (130 m) long hangar capable of housing six airships at Ormond Beach Business Park and Airpark, Florida to serve both as a home base for USA operations and a manufacturing site for the present WDL-1B and a new smaller design.

US Lighter Than Air Corporation (US‑LTA)

The prototype US‑LTA (www.us-lta.com) 138S undertook various scientific missions, in particular working for the Naval Research Laboratory and Washington University before being deflated and stored at Eugene, Oregon. The first production airship was lost in a non‑fatal crash in Manhattan, New York on 4 July 1993, some six weeks after its first flight. The design of a stretched, 9-passenger version, designated 185M, has been put on hold.

Data ‑ US‑LTA 138S

	Length
	48.77 m (160 ft)

	Volume 
	3908  cu m (138,000  cu ft)

	Seating 
	6 including crew

	Payload 
	1143 kg (2520 lb)

	Engine (1)  
	Textron Lycoming IO‑540‑K1A224 kW (300 hp) flat‑six

	Max. speed 
	56 Kt. (104 km/h) 65 mph

	Range   
	434 nm (804 km) 500 mi

	Endurance 
	14.5 hrs


Worldwide Aeros Corporation

The company was formed in the former Soviet Union in 1987 and moved to the USA in October 1993. The non‑rigid prototype, AEROS‑50, which meets current FAA requirements, first flew in 1995. Two AEROS 40A's were sold and flown in China in 1996, followed by an AEROS A-40B in late 1998. Another A-40B was delivered to Airship USA of Las Vegas, having been type certified last summer, and in April 2001 another (N820AC) commenced advertising flying in Berlin.

Data ‑ AEROS A-40B Skydragon
	Length o/a
	43.6 m (143 ft)

	Width 
	13.42 m (44 ft)

	Envelope cu m/cu ft
	39,620/ 140,000

	Engine
	IO-240B Teledyne Continental(125 hp)

	Crew/Passengers
	One/Four


CONCLUSION

There are seventeen countries actively involved with airships at present. There are eighteen manufacturers currently designing or in the process of building helium airships and seven are building remotely-piloted airships, some of these as high-altitude communications relay platforms. There are also a number of serious design teams in the world who, finance permitting, would like to go ahead with construction.

Perhaps surprisingly, as there are only 29 helium airships flying today, there are thirteen companies around the world whose business has been the successful operation of airships for scientific research, advertising and promotional work, corporate hospitality, camera platforms and government agency surveillance tasks.

Although there are fewer companies who are in some way involved with airships compared to two years ago, those that are active are looking ahead with confidence to the future.
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