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An Exposition 
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Foreword 

Airships are lighter-than-air (LTA) aircraft and the author’s designs for them are called Luffships. This 
exposition provides information about serious airships proposed or produced with a lenticular (discus, 
discoid or saucer) shaped aerostat. The information largely was taken (copied) from the world-wide-web 
(www) and is presented here in an edited form as a concise compendium for background purposes in 
support of lenticular Luffship developments. The Luffship designs (included) thus may be viewed in 
context with other lenticular arrangements, showing how they differ as new LTA aircraft. 

The lenticular Luffships were designed for specific purposes (such as point to point aerial crane heavy lift 
operations) in a way to obviate stability and control issues of most other airships (including the lenticular 
types addressed). 
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Introduction 

Airships designed with a lenticular shaped aerostat are relatively new and few in number that (except for 
the like of Capazza’s proposal c1908, pictured right) appear only to have been 
investigated from about 1969. By comparison with traditional unidirectional 
(classic) types using a cigar shaped aerostat, there is little information about them. 
Nonetheless, there appear to be a number of people (largely involved in classic 
airship developments) who are decidedly opposed to them and authoritatively voice their criticism as 
experts when the subject arises, often without balance. Vested interest perhaps is involved here, since 
classic airships and newly proposed unidirectional hybrid types (in vogue at the moment) appear to be the 
way most people have gone with their own proposed designs and where the expertise in airship 
development mainly lies. However, lenticular arrangements are an important alternative method to find a 
way that overcomes the problems of classic airships; where these so far have been unable to satisfactorily 
fulfil certain operating tasks in a reliable and cost effective way and are not being developed to any great 
extent any more due to lack of support and investment in them - perhaps due to foibles that their 
developers have failed to fix or mitigate, probably due to unreliable backing (a vicious circle). 

It may be said that this is evident from the move toward hybrid types, as a way to supplant the issues. 
However, this move involves further complication of the basic cigar shaped type that most hybrid designs 
stem from without solving foibles, so may eventually disappoint people in a number of ways due to 
unforeseen difficulties and inability to fulfil the claims made if failure or poor performance and 
potentially high costs result. After all, there are none in civil or military operation yet – although there are 
prototypes in development. When in operating service the claims may be verified but, as for any new 
aircraft, it most likely will take considerable time to debug them and prove their worth. 

Some of the issues with classic airships concern: 

• Ability to hold a geostationary position (like helicopters) in variable gusting weather without 
needing to turn and face the wind direction - essential for aerial crane duties. 

• The large number of ground crew needed to launch, capture and manage them at ground level. 

• Associated ground equipment and large hangar facilities – needed to protect them from severe 
weather and to enable long term parking, movement and maintenance; where most incidents happen 
at their operating sites. 

Depending on specific arrangements, lenticular types are considered to provide a way that should mitigate 
these issues, where they: 

• May have omni-directional characteristics, able to hold station without turning. 

• May be managed with fewer ground crew (perhaps just 2 or 3 people). 

• Take up less space and may be inflated, assembled and maintained at fixed moorings without need 
for a hangar – although a cloaking method would be needed for protection in severe weather (more 
difficult to do with traditional types that need to swing at a mast). 

Also, their regular form (like a bicycle wheel) is structurally efficient and low cost to produce. 

Nonetheless, lenticular types also have issues that need to be addressed in satisfactory ways. The main 
criticism levelled concerns stability and control, where the aerostat has unstable pitch/roll characteristics. 
Many people however, overlook the fact that traditional cigar shaped aerostats also are unstable, but in 
pitch/yaw regards instead (to a greater extent due to the long form), which usually is countered with tail 
surfaces (adding parasitic weight at an awkward position for mass balance). The way this is dealt with for 
lenticular types is reflected in the following sections for each design reviewed. 
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1 Wren’s Skyships, Isle of Man, UK 1972 - 1979 

Headed by Major Malcolm W Wren (director: Mercantile Airship 
Transportation Ltd - MAST), the design was based on a lenticular 
(saucer) shaped craft with a centrally mounted ducted fan. The 
lenticular form was intended to generate a significant amount of 
aerodynamic lift in forward flight, allowing it to transport 
substantially higher loads than for pure buoyant flight. For takeoff 
when heavy a central lifting fan was planned and, where possible, a short takeoff run into wind also was 
intended. The aft end featured a flat tail, meant to provide pitch and roll control when the airship was in 
forward flight. Looking at the desktop model of the proposed design, it may be considered that this was 
an early hybrid airship type, but needing a way to control yaw (not apparent). 

1972. A 10 m (30 ft) diameter, proof-of-concept flying model to help 
evaluate the flying characteristics was built and flown but the trials were 
not particularly successful. The model could not be controlled as well as 
had been hoped. Too late, it was realised that the fluorescent lighting in 
the Cardington shed was probably interfering with the R/C, at one time 
causing the airship to rise far too high. The “Telegraph” published 
unflattering remarks about control of the craft, especially as their own 
reporter had caused the model to nose-dive by treading on a restraint 
line! It clearly needed more development before passing judgement. 

1.1 Thermoskyship proposal 1979 

  
Roger Munk through Aerospace Developments Ltd and later Airship Industries Ltd became involved with 
Thermoskyship from about 1976, after which the lenticular proposals were gradually dropped in favour of 
classic airship types. One wonders if his influence changed Wren’s direction and if the experience with 
Wren’s lenticular proposal led to Roger’s own later hybrid airship designs. 

2 Mario Roldan’s MLA-32-B, Mexcico mid 1978 - 1990 

Mario Sanchez Roldan and Michael K. Walden (see following section) apparently co-designed the 
lenticular MLA series of rigid airships. This first resulted in a radio controlled model XEM-4, and later 
three full scaled rigid airships: MLA-24, MLA-32-A and MLA-32-B. These were built and test flown by 
Roldan's company Spacial and George Stokes between 1980 and 1990. The last in the series, the MLA-
32-B (shown below) was the first manned fully rigid framed airship to have flown in over 50 years, 
maiden flight 24 June 1989. The MLA-32-B successfully flew over Mexico City on an advertising run for 
a Mexican potato chip company. It perhaps could have been developed further, but was wrecked after 
landing near a village in 1990. Roldan was killed in an auto accident a few weeks later. The project thus 
went no further. 
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3 Mike Walden’s (LTAS Corp and LTAS/CAMBOT LLC) Propo sals, USA 1982 onwards 

   
Although Walden apparently had been involved with LTA since about 1967 (not lenticular types) his 
company (LTAS Corporation) was founded in 1982 with Robert Ellingwood. They designed a number of 
different lenticular types (except with Roldan, none thought to have been produced), including: 

• Stratospheric Telecommunications/Sensor Platforms (HAPs) and a Sub Orbital Solar collector and 
Communications Station (SOSCS).  

• RPV and remote sensor platforms (both low and high altitude)  
• Passenger craft (from small ultra-lights to large Ecotourism craft)  
• Cargo (point-to-point requiring no ground infrastructure with up to several 

thousand ton payloads, as claimed) 

The designs are interesting for the simple methods involved. To make them 
stable Walden later patented mass transfer systems to control pitch and roll 
moments, some as shown right. Naturally, these added dead weight! 

4 Pierre Balaskovic’s Doings, France 1969 - 2010 

4.1 Pégase 1969 
Pégase (Pegasus) was a high-altitude lenticular airship championed by 
Pierre Balaskovic and his team. Advantages of the lenticular body 
shape for the communications relay platform application intended 
were said to be: ability to install very high-aperture antennas 
(including phased arrays) on the bottom surface and a usefully large 
and productively oriented solar photovoltaic array on top. It also was 
said to have good aerodynamic properties (very important for launch 
and recovery – an often neglected aspect) and was good for changing station. F. Marc de Piolenc wrote, 
“The ideal aerodynamic shape perhaps is a low-aspect-ratio Delta wing, but in terms of structural weight 
the discus is superior, and the static longitudinal instability of the disc can be compensated by active 
controls these days”. The wind tunnel test appears to be as far as Pégase got! Nonetheless, a useful start. 

4.2 Titan 1975 

  
Still trying, but not developed. Such developments need serious funding & proof of concept first. 
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4.3 Alpha 1999-2002 

 
Success in free flight at last, but only an unmanned model - the right way to start! 

4.4 Alizé 2005-2008 

  

  
Proves that manned types are possible, but the project didn’t continue - perhaps due to the eternal 
problem to get support and finance for further development, despite putting one’s soul on the line. 

4.5 HELIOTORR TM  – Glycan Group Industries, Switzerland 2010 
The HELIOTORR airship is based on the work of Pierre Balaskovic under the 
Pégase project (CNRS - ONERA). As part of this project, the Group's founder (Dr. 
Christian Daniel Assoun) was involved in creating an 8 m diameter lenticular 
model. 

From this a design proposal was made, as follows: 

Size of the airship: 60 – 100 m diameter. Volume between 30,000 and 100,000 m3. The airship would fly 
at altitudes from 300 to 2,000 m and transport 15 to 75 ton, at a mean velocity of 120 km/h. 

See also: http://www.glycangroup.com/industries/modules/content/index.php?id=4 

Worthy ambitions, but needs more than just aerodynamic knowledge. 

5 Russian Developments, 1979 - 2011 

5.1 Boko 1979 

 
Doing it in a simple tethered way. Useful for short reach applications (like logging or pipe laying), but 
needs a lot more for a free flying transport system with any kind of range. 
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5.2 Thermoplane 1993 

  
So here’s the real thing! Looks impressive, but not taken any further. 

5.3 LocomoSky 2010 

  
Back to the drawing board with another model! Looks good, but does the design have what it takes for the 
big one (as illustrated right – still desired)? No more news since the model flew. 

5.4 DP-27 Anyuta by DKBA on the International Aviation and Space salon MAKS 2011 

   
The FGUP DKBA undertook a series of flight development tests of a small scale lenticular airship. Demo 
flights of the robotized DP-27 Anyuta took place at the Kirzhach airfield 22 September 2011. 

The developers claimed its lenticular form ensures stable resistance to crosswind effects, ease of control 
and high maneuverability. With a hull diameter of 17 m and volume 552 m3 they said it is capable of 
lifting up to 200 kg of payload to a maximum altitude of 800 m. Its four 25 HP engines were said to 
enable flight at 80 kph while its 40 litre fuel tank expands the flight range to 300 km. The model 
apparently was designed to verify the design concept and check out its controlling systems. 

The full-size version of the operating unmanned flying saucer DP-27 was proposed to have a hull 
diameter of 50 m, flight ceiling of up to 5 km, with eight 400 HP engines intended to ensure speeds of 90 
- 100 kph and with an 800 km flight range. One’s mind boggles! 

Stability and control is their main problem. Note the men on the ground holding lines! Nonetheless, it’s a 
start that could be developed (given adequate support) where the control issues can be solved - as 
demonstrated by the myriad multi-rotor drones flying today. 

See also: http://rutube.ru/tracks/3655895.html 
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6 ISIS, USA 2006 

The US Missile Defense Agency's (MDA) High Altitude Airship (HAA) 
and the Defense Advanced Research Projects Agency's (DARPA) 
Integrated Sensor as Structure (ISIS) were planned to be lenticular 
airships with very large array areas as a potential platform. The ISIS 
programme considered a large non-rigid airship with a dual UHF/X-
band active-array radar providing simultaneous airborne and ground 
moving-target indication (AMTI/GMTI). From 70,000 ft (21.3 km), the 
airship was intended to track thousands of air targets out to the radar 
horizon at 600 km, while tracking ground vehicles, both in the open and behind trees, out to 300 km. A 
regenerative fuel-cell power system was to allow the unmanned airship to deploy from the USA and then 
stay aloft for at least a year with 99% on-station availability, regardless of the environment. 

Mainly bullshit based on possibilities, but shows intent! In the end the money went to other projects like 
the HAV LEMV and the MAV 6 Blue Devil (M1400), both later cancelled - wasting the effort. 

7 LTASI’s Thing, USA 2007 

Lighter Than Air Solar International, Llc, Las Vegas, NV. 

Reported at http://www.viewnews.com/2007/VIEW-Jul-31-Tue-
2007/BoulderCity/15755167.html, a lenticular airship was secretly 
being readied in the old Boulder City Airport hangar. With the hangar 
doors slightly open to accept a helium tank delivery on 19 July 2007, 
residents got their first glimpse of a white, curvy vehicle with small 
portals believed to be about 60 ft (18.3 m) in diameter, as shown on 
plans in the city’s finance department. LTASI first leased the 8,900-
square-foot hangar in November 2005 with intent to "develop helium, 
lighter-than-air aircraft and (use) the hangar for testing prototypes." The 
company had been competing for the Walrus Project contract under the 
U.S. DoD’s Advanced Research Projects Agency (DARPA), which 
sought to develop a quick means to transport troops and equipment 
within U.S. controlled airspace to precise locations by using lighter-
than-air aircraft. A few photo’s later emerged as follows revealing 

LTASI’s doings. 

  
Little more known publicly about this project. Thought to be dead in the water! 

8 AirFerry, Germany 2007 

Dr.-Ing. Hermann Künkler 

A Hybrid Aircraft for 
Low-Infrastructure General Transport. 

Not produced. Nothing found on the www. 
While it has potential and still is promoted, it 
needs traction for development! 
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9 Keith L. Kothmann’s Airship, Fort Worth, TX. USA 20 10 

The Kothmann Airship is a lenticular shaped LTA aircraft, claimed 
to be capable of repeated launch and capture without the need for 
service, replenishment, or mooring structure of any kind, allowing it 
to deliver many consecutive payloads. The design has inboard 
engines enclosed in an acoustically insulated "fan duct", said to not 
only enhance efficiency of the smaller control surfaces but also 
makes it quiet. 

Vertical lift and descent apparently are enabled by separate and redundant systems that, when used in 
concert, provide a high degree of control and payload utilization. Horizontal propulsion is provided by 
either 1 or 2 fixed motor driven ducted fans located inside the aircraft. Control surfaces within the 
propulsion ducts provide horizontal control plus lift and descent control. In addition, the structural design, 
and the "Flying Saucer" shape is suggested to allow good air speed over a substantial altitude range. No 
reason to doubt the claims, but proving them will be the tough part! 

  
A nice arrangement (well reasoned) with good potential that was underway as a sort of garage project. It 
deserves support for development! 

10 Hypersphere Project, Croatia 2010 

Hipersfera d.o.o. is a new R&D Company from Zagreb, Croatia, 
developing an autonomous stratospheric airship – said to be a 
platform to replace satellites and airplanes in the Remote 
Sensing industry (5,5Bn USD in 2009). 

They say the platform is intended as “an eye in the sky” able to 
continuously monitor the Earth over a particular spot, beating 
space satellites and airplanes both in price and performance. It 
also is said to have a ground footprint of a (remote sensing) 
satellite, image quality of an airplane, whilst offering a 
continuous 24/7 coverage. 

Maybe! As a rigid structure they can put light gas cells inside (similar to historical Zeppelins) that freely 
expand to fill the fixed shape – but if they expand too much, it won’t easily deform. 

  
Hat’s off; they’re doing it and it works! Nonetheless, there’s a lot to do to reach their stratospheric goal. 
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11 MAAT Proposal, European Collaborative Project 2011 

The MAAT (Multibody Advanced Airship for Transport) proposal 
concerns the design for a novel discoid airship or cruiser, intended 
for very long non-stop flights at economical altitudes and cruise 
speed. The concept involves feeder ships, intended to carry people 
and goods to and from the cruiser during its travel. The overall 
transport system thus comprises two elements: 

• One PTAH (Photovoltaic Transport Aerial High altitude 
system), which is the basic airship cruiser. 

• Six ATENs (Aerial Transport Elevator Network) or feeder ships, which are carried by the PTAH. 

The ATENs would connect securely with the PTAH and together form the multi-body modular cruiser 
system. Preliminary schemes show a lenticular shaped cruiser airship measuring 350m diameter by 70 m 
in height at the deepest centre point, intended to fly at speeds of around 300 km/h at an altitude of 15,600 
m. Total capacity envisaged is around 500 passengers and includes space for six feeder ships to dock in a 
flower arrangement around the centre. 

Both the cruiser and the feeder craft are envisioned to be semi-rigid, employing the same hybrid 
principles as the current crop of advanced military airships. They thus would use both aerostatic and 
aerodynamic lift. Thrust vectoring also would be employed for propulsion and overall stability. 

Photovoltaic panels are intended to be the sole source of power for the various electronics and power 
systems. In addition, water brought up from feeder craft would be electrolyzed to produce hydrogen, 
some of which feed into ballonets to produce controllable buoyancy, while the rest goes into storage for 
later use in hydrogen fuel cells. Heat from the solar panels also would be used to generate energy from 
combined heat and power (CHP) systems. 

The MAAT collaborators envisage a scenario where there are 12 feeder craft (six on the ground and six 
with the cruiser). When the cruiser then arrives at an interception point the feeder containing the departing 
people and goods would be released and then descend to land at an airport hub while another feeder with 
new people and goods that previously took off goes to rendezvous with the cruiser. After reaching the 
operational altitude of the cruiser, the rendezvousing feeder then would approach and engage in the place 
vacated by the departed feeder. The complete MAAT system then would proceed to the next interception 
point, where the unloading/loading (load exchange) procedure repeats. 

Project Partners include: 

• Università degli Studi di Modena e Reggio Emilia 
• Universidade da Beira Interior 
• LogisticNetwork Consultants GmbH 
• The University of Hertfordshire Higher Education 
• Southern Federal University 
• engys Ltd. 
• University of Lincoln 
• Alma Mater Studiorum-Università di Bologna 
• eDL S.A. 
• Aero Sekur S.p.A. 
• Vrije Universiteit Brussel 
• Politecnico di Torino 

Rather far fetched, as the proposal appears to be based on strange physics with magical properties that the 
academics involved should know better about. Perhaps feasible at a low altitude and as a long term goal, 
say in 30 to 50 years time and then with likely another 20 to 30 years development. 

Its main purpose appears to be as an academic study to flesh out what is really needed to make it work (or 
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if it’s possible). The basic concept in fact is not new, being ‘pie in the sky’ from several decades past. 
Kept to university studies it may help students to think laterally. 

However, if real development somehow is desired it will need an industry with substantial funding that is 
capable of responsibly making it happen. This is unlikely to be followed up in the near term with 
difficulties to get finance for LTA aircraft development purposes and, in any case, needs a step by step 
process through an established industry that currently, compared with the heavier-than-air (HTA) sector, 
is almost non-existent. The money would be better spent on research for practical solutions to enable the 
industry to get started instead of such futuristic virtual reality proposals that are unlikely during ones 
lifetime! One wonders if there were alternative motives. 

This needed to be said, because such projects waste finance that the struggling LTA industry badly needs, 
causing shame for all involved. It needs accountability! 

12 Iris Challenger, 2 man Electric Airship, France 2011 

With a diameter of 14 m the lenticular airship is the result of Concept Group 
Aérial (Airstar world lighting balloons near Froges in France) work. It was 
flown by pilots Pierre Chabert and Gerard Imburchia. 

An interesting arrangement, which proves lenticular Luffship concepts with its 
similar low underslung mass design. It thus appears to be a copycat approach 
from the author’s arrangements, although the particular details are different 
(not undertaken with any advice from LTA Solutions). With the upper and 
lower aerostat surfaces appearing to be tied together, how it manages volume 
changes of the contained gas is unclear – could be a problem if temperature 
and atmospheric pressure varies significantly. Presumably it is intended to be 
flown at low altitude without ascending or descending very much. Vertical drafts for the low power 
arrangement also could be problematic, so probably needs fair weather. Nonetheless, it works, is 
controllable and has had a number of interesting flights, proving viability for further development. 

13 Small R/C types 

In addition to the previous types a 
number of small mainly indoor R/C 
types have been produced and 
operated for commercial purposes; 
advertising, events promotion, 
film/video and photography, and as 
play things. The simple shape is ideal 
for these, enabling production of low cost types. Flown indoors the airworthiness authorities would not be 
concerned, but outdoors they must comply with air law! 

Models also have been produced for test purposes to 
help develop larger types. These models perhaps also 
could be commercialised, as for the above mini types. 

The ‘flying saucer’ aspect also encourages people to 
scheme and produce there own ideas. 
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14 Luffships – Naturally 

Lenticular Luffship arrangements largely stem from the author’s designs after working with Roger Munk 
and others as an aircraft engineer on traditional airship developments for over 20 years. At the turn of the 
century he later worked to help CargoLifter develop a heavy lift type for point to point movement of large 
indivisible and heavy payloads up to 160 tonne. The company already was fixed on the notion that it 
would produce a traditional airship (a sort of semi-rigid) to fulfil the purpose before the author was 
employed, despite being told that the objective was to find a way to realise the 
goal of an aerial crane in a cost effective way (not necessarily an airship). He 
resigned due to disillusion in May 2000, since it was clear that the airship 
project (see illustration right) had too many problems to solve and was wasting 
money rapidly with false hopes. 

However, he then was enticed to stay and work on a new project (a heavy lift towed balloon arrangement 
called AirCrane) that later (after CargoLifter closed – end July 2002) lead to his own proposal for a 
special heavy lift Luffship to fulfil the goal that CargoLifter set. The AirCrane 
arrangement shown right reflects the author’s late plans to change from 4 ground 
vehicles towing to just 2 ground vehicles. A bit dodgy if the wind picks up, when it 
would need securely anchoring, but a necessary step to enable viability (planned but 
never undertaken)! 

14.1 AeroRaft 2003 
AeroRaft is the author’s proposal for a heavy lift Luffship, designed in 
a similar way to the AirCrane, but as a motorised balloon system with 
a lenticular aerostat (instead of spherical). It was a natural 
development step that used low under-slung mass (as balloons do) to 
stay upright in a similar steady way. This method easily stabilises the 
lenticular aerostat’s aerodynamic pitch/roll instability and provides a 
way that is reasonably low drag in translating flight without need for 
fins or any other aerodynamic surfaces. 

Vectoring propellers below the aerostat’s outer rim were intended to control translating movement for 
flight and rotation, and with similar arrangements on the module below to control any rocking. The lower 
vectoring propellers also were to assist with general balancing of the translating thrust against drag as 
well as to help balance changes in weight or buoyancy. In addition, it featured a very large annular fan 
arrangement (a rotordyne around the aerostat’s equator) to develop sufficient vertical lift (like helicopter 
rotors) to carry heavy payloads. 

14.2 StratRaft 2002 

 
The original design for StratRaft, as shown above, was produced by the author before AeroRaft showing 
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how it was possible to provide an effective airship to fly in the stratosphere at heights of about 20 km – 
needed to fulfil requirements that were desired at the time. The primary issues were: 

• How to accommodate the huge gas-fill expansion from sea level to the stratosphere in a manageable 
way while maintaining a fixed stiff geometrical arrangement to support the propeller systems, solar 
panels, general systems and the payload module? 

• How to avoid upending, which is a problem for classic airships when the gas bubble moves to one 
end? 

• How to minimise costs? 
• How to arrange things at ground level, where simple means for inflation, assembly, mooring, 

maintenance, storm protection, launch and capture are needed? 

The basic ideas for StratRaft then were used to design AeroRaft which, being mainly for low altitude 
operation, didn’t need to accommodate so much gas expansion. This easily enabled a full lenticular 
profile, where the lower surface essentially was a mirror of the upper dished surface. However, AeroRaft 
would be similarly sized to StratRaft, where both types need to be big for different reasons (gas expansion 
for StratRaft and heavy payload for AeroRaft). Potentially, they thus would have similar overall mass 
inertia and aerodynamic characteristics in the lower atmosphere – so need similar ground arrangements 
and robustness to endure conditions at low altitude (inevitable when moored for maintenance at different 
times of the year). 

To benefit from test work in the low atmosphere with AeroRaft, a variant was devised 
without the rotordyne and with cycloidal propellers instead as an alternative for 
StratRaft, where the arrangement would use a 100% ballonet essentially able to 
gradually flip from the upper surface with say a 5% gas-fill at ground level to the lower 
surface as height increases to the stratosphere, when the gas would occupy the whole 
(100%) aerostat volume. This would be easy for the ballonet membrane due to the 
shallow dished nature of the configuration and, due to symmetry plus natural pendulum stability, which 
avoids any upending tendency (so stays upright naturally). At ground level the aerostat mainly would be 
filled with air – vented as height increases. A blower therefore would be used to replenish the ballonet 
chamber with air during descent, maintaining a regular shape throughout flight. 

14.3 LS-L150 (SkyHoister) 2007/8 
The author became involved with a businessman and SkyLifter Pty Ltd in 
Australia was started to develop AeroRaft derivatives for various purposes. The 
main goal was to develop the LS-L150 SkyHoister as an aerial crane to airlift 
large heavy (150 tonne) awkward payloads over medium range distances, but 
using load exchange methods (weight and buoyancy control) instead of the 
rotordyne, obviating development of this risk item from the start. Recognition 
that any large undertaking needs a way to develop in manageable steps also 
resulted in a development programme (a roadmap) to follow that starts with test 
models and leads to greater things. Further derivatives therefore were designed 
to enable SkyLifter to grow as a business in manageable stages, which can be 
reviewed on LTA Solutions website. Production probably will only start when SkyLifter has reached a 
satisfactory stage with a team that has airworthiness authority acceptance to reliably undertake the work 
(i.e. Design Organisation Approval – DOA status), just as for any other large aircraft initiative. 

14.4 LS-L20 (Mk 1 SkyRover) 2013 onwards 
The Mk 1 SkyRover is the current leading Luffship project, as shown right, being 
developed through SkyLifter Malaysia Sdn Bhd with the cooperation under contract 
of Strand Aerospace Malaysia Sdn Bhd, who so far have provided the engineering 
and design development team. A full preliminary design review (PDR) was held in 
December 2014, showing satisfactory progress. The programme thus is ready to 
proceed with production and test, needing finance, cooperation and further support to continue. 
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Discussion and Concluding Remarks 

When adopting any LTA aerostat form (including lenticular) designers and promoters should carefully 
consider the basic reasons for their choice and the way they will handle issues on the ground, as well as in 
the air, before proceeding. From the author’s research of available information, for most of the 
arrangements there was very little showing how the developers would: 

• protect their valuable asset in severe weather (storm, rain, snow, hail, ice, sunlight, lightning, etc), 
• handle and moor their airship at ground level, 
• especially for high altitude types, manage lower atmosphere conditions and ascent/descent issues 

(changes in temperature, pressure, cloud cover, going through the jet stream, etc), 
• fulfil gassing, assembly and maintenance aspects in safe ways, 
• deploy their creation to different parts of the world, 
• establish capable teams to design, produce, operate, fly and maintain their wondrous aircraft,  
• deal with security, certification and insurance aspects, and 
• finance and market their product 

Ability to dream and think of marvellous ways to serve mankind are all very well, but the prosaics in life 
must be dealt with before any new aircraft (HTA, LTA or any hybrid combination) will be accepted. 
SkyLifter at least has been provided with answers to properly address all of these issues. 

Realistically, traditional airships have been developed to a reasonable extent and are able to fulfil 
numerous purposes, which they may continue to serve. There is certainly room for improvement, but little 
point developing new lenticular types to fulfil duties they already serve, unless there is a major benefit for 
doing so. 

Where traditional types have either failed so far or are struggling to succeed concerns: point to point 
airlift, high altitude (especially stratospheric) applications and perhaps duties requiring long endurance 
stable loitering (often geostationary) at any height from just above the ground upwards with ability to 
reliably access remote sites or places anywhere (any height, terrain or surface condition), as helicopters 
do, without ground or other such surface infrastructure. These are aspects that Luffships address. 

As shown above, size matters; where LTA types need to be big to unlock the potential they possess. 
There’s little point in developing small airships that must compete with HTA types and traditional 
airships that already are fulfilling useful duties in acceptable ways. SkyLifter thus aims to go big as soon 
as it is able, but starting big is not sensible - so needs small types to grow from - chicken and egg!. 

Depending on configuration, major benefits of the lenticular Luffship type are: 
• Volumetric efficiency – more compact size with greater volume. 
• Fixed mooring – no swinging at a mast, so much smaller ground sites. 
• Simple regular form – cost effective to produce due to number of identical parts. 
• Potentially far fewer parts – possible to obviate nose and tail structures (necessary additions for 

traditional types). 
• Structurally efficient – like a bicycle wheel, able to spread load evenly. 
• Easy to protect (cloak), inflate, assemble and maintain without a hangar – reduces necessary 

infrastructure and number of ground crew necessary. 
• Removes need for ground movement and therefore associated safety issues – many traditional types 

lost or severely damaged during ground handling movements. 
• Large area low curvature upper surface for solar arrays – potential platform for other purposes (e.g. 

helipad). 
• Omni-directional – doesn’t need to face the wind direction, so can more easily hold a geostationary 

position in flight without movement, necessary for load pickup and delivery. 



LTA Solutions 
A Lighter-than-air Aircraft Design/Engineering Prac tice 

Page: 14 of 16 

© Copyright Charles Luffman & LTA Solutions 2015 For: ��� �� ������ �� ������ �� ������ �� �������������� �� ������ �� ���			 	� ���


 
 ® �  info@lta-solutions.co.uk | �  www.lta-solutions.co.uk 

Lenticular Luffships take advantage of all these benefits, so are expected to be relatively cheap to design, 
produce, certify, operate and manage, and be efficient to fulfil duties intended. However, large airships 
need a way to re-emerge, where the technology for such development was terminated in the late 1930s 
and subsequent initiatives have not been able so far to recover that position. The industry to do it and the 
basic infrastructure necessary must be re-established; where a progressive way to proceed with 
manageable projects that leads to them again is needed. The roadmap devised for SkyLifter shows how it 
is possible and where the lenticular types proposed have an important role to play in the re-emergence of 
new large airships (not necessarily lenticular). 

In the search to find a reliable aircraft (not especially LTA) to undertake point to point heavy lift aerial 
crane duties, many alternative proposals were promoted. These were largely summarised and discussed in 
the author’s paper, ‘Heavy-Lift Transport Aircraft – More than one way to skin a cat!’ given at the 
Colloque International AERALL “Des Dirigeables pour l'Humanité Pour une stratégie de développement 
du Dirigeable”, 29 & 30 January 2004, Aeroclub de France, Paris. 

The situation today is not very different, but where hybrid proposals currently are in vogue with some 
investment, one originally intended for long endurance flight (the LEMV) at 20,000 ft (6,096 m) altitude 
(primarily as military spy aircraft for the US Army deployed over Afghanistan). The company developing 
this (Hybrid Air Vehicles Ltd. – HAV) now appears to be leveraging the situation for commercial heavy 
lift transport variants to be produced. However, although it is a promising situation for the airship 
industry (putting it in the spotlight), whether it is the right way for large airships to proceed at this time is 
debateable. 

As can be seen from a number of the lenticular types (Wren’s Skyship, Roldan’s MLA-32-B, 
Balaskovic’s designs, Russian types and Air Ferry) the influence from traditional airships with clean lines, 
close coupled gondolas and added tail surfaces, was strong – loosing omni-directional capability and 
other benefits in the process. Really, these are hybrids using a lenticular aerostat.  

However, their tail surfaces need to be larger than for traditional types to compensate for much shorter 
distance from the aerodynamic centre of pressure – so inefficient 
and affects balance. Capazza in 1905 elongated his lenticular 
proposal and put mass lower down. He envisioned operation “in an 
oblique manner upon the molecules of air in the manner of an 
aeroplane”. His design thus was a hybrid arrangement that perhaps 
would have been successful. 

In the book ‘Airship Technology’ (second edition – 2012), under Chapter 16 (Improvements) with an 
updated section (pages 405 to 408) on the ‘Lenticular Geometry’, Dr Edwin Mowforth elucidates 
aerodynamic characteristics of such lenticular hybrid types, showing that high aerodynamic drag 
(compared with traditional types) is an issue for long range driven flight. 

Why it would be different for HAV hybrids is not clarified, although there is a new chapter 26 in the 
revised edition by Dr Ken Nippress about the ‘Aerodynamic Aspects of Hybrid Air Vehicles’, saying that 
(for their arrangements) profile drag is similar to that for traditional airships adjusted for increased wetted 
area and fineness ratio, and that induced drag (when angle of attack increases to generate lift) is inversely 
proportional to aspect ratio adjusted for thick wing effects (both aspects being additive effects – 
increasing drag). 

Even so, there appears to be little benefit for aerial crane activities since hybrids can’t 
develop aerodynamic lift easily while holding a position over a pickup or delivery 
point without adequate airspeed and angle of attack and probably will have to face the 
wind to do so, as CargoLifter found for its traditional airship proposal, since they are 
not omni-directional. The HAV design illustrated right (not real or proven) 
incorporates a bow thruster and its pannier thrusters may operate differentially, so may 
be able to turn on the spot in light weather. Nonetheless, it will need time for this, so 
will not easily be able to counter side gusts quickly. 
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Also, the whole question about aerodynamic lift becomes academic when the purpose is to transport ‘very 
large indivisible ad-hoc’ under-slung payloads, since these will have their own aerodynamic 
characteristics that upset things – reducing needed airspeed to enable sufficient aerodynamic lift and 
perhaps behaving badly as airspeed increases, which the aircraft also may do if its design isn’t right (as 
Lockheed Martin with their hybrid airship discovered). 

So no! Such hybrids (including many of lenticular types here) may be useful to transport outsized 
payloads within their cargo bay that are bigger than current transport aeroplanes, but developers need to 
think carefully about the load paths and other issues to support their payloads; because their hybrid 
arrangements (as for traditional airships) also are not naturally suited to carry rather big point loads 
(prone to breaking their back), needing an efficient way to spread load into the aerostat. 

In design of the CL160 airship, CargoLifter were advised about this 
downstream (after committing to production); where a way to spread 
the heavy suspended load (160 tonne payload + 40 tonne load frame 
= 200 tonne) became necessary. This lead to the internal fanned 
suspension system, as shown right, a huge problem for maintenance 
people due to associated safety issues when working in the gas chamber! 

Success for such hybrids and traditional airships therefore is expected to be through general freight 
haulage and passenger or special aerial services like the military application originally intended, rather 
than as aerial cranes. HAV hybrids also should benefit in this respect from their claimed capability to land 
as HTA aircraft using a hover skirt and then suck down like limpets to hold position (if it works reliably), 
enabling roll-on roll-off (RORO) freight movement. Kothmann also incorporates such a limpet skirt, 
additionally using it to pick up and support payloads for transport. Nonetheless, both types will need more 
than just this to survive storms while grounded! 

Lenticular hybrids naturally face the same issues, so need a good way to deal with them as well as the 
stability, control and ground infrastructure issues they so far have not fully addressed. Also, hybrids can 
easily get it wrong, as LM demonstrated, where Dutch role was a problem. Their complex form has many 
issues to solve (the worst of both LTA and HTA types), which leads to far greater cost, increased weight 
and low payload fraction efficiency. Basically, a poor choice! 

The author’s AeroRaft design was arranged to simplify things as far as possible, suspending the lower 
working module (the pod) with an external line system in a simple regular manner typical of balloons. 
This naturally spreads load into the aerostat in an even way without causing bending problems. If pressure 
then was lost the aerostat would still be able to maintain reasonable form to function properly. It also was 
arranged to allow lower dish pseudo breathing action, obviating need for a ballonet system. 

The author therefore disagrees with the generally regarded view expressed by Dr Mowforth about the 
traditional airship configuration being an “optimum compromise between conflicting structural, 
aerodynamic, and load-carrying requirements”. Perhaps for some applications, but the author’s view is 
that the bicycle wheel approach is far better for aerial crane applications with large heavy suspended point 
loads, also sensible for spherical or naturally shaped dirigible balloons. 

With regard to aerodynamic aspects, Luffships are intended to operate with low airspeed as far as possible 
in a way similar to free balloons, using air currents for translation instead of thrust. This then somewhat 
reduces the issues of aerodynamic drag plus Luffship and under-slung payload stability in flight. Thrust 
then would be used to assist navigation and to hold station for load exchange, rather than driving it 
continuously on a specific course (the way HTA aircraft operate). The concept may not suit regular 
scheduled service, but that is not the intention at this stage (when there needs to be something to start 
with). It will need good weather monitoring methods to find suitable air currents at different altitudes. 
However, it is a least energy solution that should be popular with environmentalists and will enable ad-
hoc large heavy payloads to be transported, an objective unattained so far.
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Contact 

It would be nice to hear from people interested to learn more. Contact details as follows: 

Consultant: Charles Luffman  

LTA Solutions: Just the name of my practice, describing the service offered 

Address: Dorfstr. 22b 
 OT Staakow 
 15910 Rietzneuendorf-Staakow 
 Germany  

Tel: +49 (0)35477 4969 

email: info@lta-solutions.co.uk 

Website: www.lta-solutions.co.uk 

Notes: 

1) LTA Solutions no longer is a Ltd or registered business, but the practice I formed with this name 
in late 2002 continues under me as a private consultancy for LTA solutions. 

2) For SkyLifter Malaysia information (responsible for the LS-L20 Luffship development) contact: 
Siv Kailasapathy, MD BeicipTecsol 
email: siv@beiciptecsol.com 
Tel: +60 3 2165 1700, Mob: +60 1 2914 3420 
Address: Suite 17-06, G-Tower, 199 Jalan Tun Razak, 50400 Kuala Lumpur, Malaysia 

3) For other SkyLifter enquiries contact: Jeremy Fitton, MD SkyLifter Ltd. 
email: info@skylifter.eu 
Tel: +49 152 3724 4880 or +44 7932 888 008 (when in the UK) 
Address: Rutland House, 148 Edmund Street, Birmingham, B3 2FD, UK. 

 


