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Flying Whales – LCA60T rigid cargo airship 
 
Peter Lobner, updated 24 June 2024 
 
1. Introduction 
 
The LCA60T [Large Capacity Airship, 60 (metric) Tons] is a rigid, 

heavy-lift, cargo airship being 
developed by the privately-held 
French firm Flying Whales, which 
was founded in 2012 by Sebastien 

Bougon. Corporate headquarters and design teams are located in 
Suresnes, France.  The corporate mission statement on the Flying 
Whales website states: “We design a transport solution that 
contributes to the expansion of economic development in landlocked 
areas (and) to reducing the environmental impact of cargo transport.” 
 
The original concept for this rigid airship was developed in 2012 to 
meet the needs of the French Public Forest Office (ONF, Office 
National des Forêts) for the extraction of timber in hard-to-reach 
forest areas, while minimizing the environmental impact of logging.   
 

 
Original LCA60T airship design concept, 2012 - 2020. Source: Flying Whales 

 

http://flying-whales.com/en
http://flying-whales.com/en
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The airship’s abilities to carry large, heavy loads point-to-point and 
perform load exchanges while hovering over a remote / unprepared 
site create broader market opportunities to help solve complex 
logistics issues in many landlocked and undeveloped regions around 
the world.  
 
In March 2018, Flying Whales’ chief executive officer, Sébastien 
Bougon, reported that the company had secured about €200 million 
(about USD $246 million) in capital. Investors at the time included the 
French state fund Bpifrance, which invested €25 million, China’s 
state-owned aviation company AVIC General, which owned about 
25% of Flying Whales, and China’s Ministry Of Science and 
Technology (MOST). France’s ONF and the Nouvelle Aquitaine 
region in the southwest of the country also provided financial backing 
for the project.  At that time, the first flight of the LCA60T was 
expected in the 2021 to 2022 time frame. 
 
The Canadian province Québec announced in June 2019 that it 
planned to invest Cdn $30 million in Flying Whales, Cdn $22 million in 
share capital and Cdn $8 million in a new Québec manufacturing 
subsidiary. Flying Whales reported, “Québec…..hosts part of the 
design and marketing teams in Montreal. The objective of this 
subsidiary is to participate in the technical development, in close 
relationship with our Québec industrial partners, and to prepare the 
production and operations for the American continent.” 
 
Flying Whales subsequently reorganized its shareholder structure, 
which it announced in October 2021:  
 

“On September 9, 2021, AVIC General, sold its shares equaling 
a 24.9% stake in Flying Whales, via AVIC General France, to 
the current French shareholders who have been joined by 
French banking group Oddo. As a result, French public and 
private shareholders own 75% of Flying Whales 
and Québec owns 25% through Investissement Québec (IQ). 
The Montreal subsidiary ‘Les dirigeables Flying Whales 
Québec’ is 50.1% owned by Flying Whales and 49.9% by IQ.” 
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Updated LCA60T airship design concept, circa 2021. Source: Flying Whales 

 
After a major redesign, Flying Whales revealed its updated LCA60T 
design in late 2020. In April 2024, Flying Whales announced that the 
redesigned LCA60T had passed its Critical Design Review (CDR) 
and the project team was transitioning from the design phase to the 
integration and validation phase.  The following integration bench 
tests (non-flying tests) were underway or planned: 
 

• Iron Whale: avionics and electrical systems (excluding 
propulsion) 

• Power Whale: high-power electrical generation and distribution 
system integration 

• Dyno Whale: electrical generation system 
 
The first flight of the redesigned airship now is expected in the 2025 
to 2026 time frame, with planned type certification in 2027, or later.   
 
In mid-2024, PitchBook reported that Flying Whales had raised over 
€312 million (about USD $384 million) from its equity partners.  
 
Flying Whales has announced its intention to go public with an initial 
public offering (IPO) at an unspecified date in the future.  
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2. Business case 
 
Market size 
 
Flying Whales’ original tagline was “Connecting the land-locked world 
to the global economy.”  Their assessment of worldwide 
transportation infrastructure needs was influenced by the following 
2010 European Community (EC) map of the world.  

This map shows areas with “deep lack” of transportation 
infrastructure in white, a general “lack” of transportation infrastructure 
in light grey, and intermediate areas in grey & white stripes. These 
large geographic regions are important target markets for Flying 
Whales. In the EC report, only the areas in dark grey were assessed 
as having “sufficient” transportation infrastructure. 
 
Flying Whales estimates that there is a worldwide market for 700 to 
800 large cargo airships during the first decade after market 
introduction. Their business plan is to produce about 150 to 160 
airships during that first decade, thereby capturing about 20% of the 
assessed market for large cargo airships. 
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Competition 
 
Current direct competitors to the LCA60T’s for heavy cargo service in 
remote areas are the few very large cargo helicopters presently in 
operation:  
 

• The Russian Mil Mi-26:  20 metric tons (22 tons, 44,000 lb) 
cargo capacity; latest model, the Mi-26M, can lift 25 metric tons 
(27.5 tons, 55,000 lb). The Mi-26 currently is not in production. 

• The US Sikorsky / Erickson S-64 Skycrane: external load 
capacity of about 11 metric tons (12.1 tons, 24,200 lbs). 
Erickson restarted production of the Skycrane and, in early 
2024, delivered the first newly manufactured S-64F+. 

 
In comparison to these heavy cargo helicopters, the LCA60T is 
expected to offer the significant advantages of lower operating cost, 
much greater cargo capacity and much longer range. 
 
A few specialized fixed-wing cargo aircraft, such as the Airbus Beluga 
and the Aero Spacelines 377G Super Guppy, are capable of 
transporting out-size cargo, such as fully-assembled Airbus jet 
transport wings and fully-assembled helicopters.  However, these 
aircraft only operate between large conventional airports and have 
operating costs that are several times the projected operating cost of 
the LCA60T, which also can handle larger and heavier cargo. 
 
Several other airship manufacturers offer competing commercial 
cargo airship design concepts, but they generally lack the capital 
backing and the comprehensive industrial team needed to finalize 
their design and then build, flight test and type certify their airship in 
the near future.  
 
Only the U.S. firm LTA Research and Exploration has the extensive 
airship manufacturing infrastructure (two large airship hangars in 
California and one in Ohio) and has built a modern, large, rigid airship 
(Pathfinder 1), which is a prototype for a larger model (Pathfinder 3) 
that is under construction. These Pathfinder airships are intended 
primarily for humanitarian aid missions. LTA has not made a 
commitment (yet) for series production for commercial customers.   
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UK manufacturer Hybrid Air Vehicles (HAV) is moving ahead with the 
development of their Airlander 10 hybrid airship, which is designed to 
carry passengers or about 10 metric tons (11 tons) of cargo. They 
have selected a green-field manufacturing site at Carcroft Common, 
Doncaster, UK (in the Midlands, northeast of Sheffield). The first 
Airlander 10 currently is scheduled for completion in 2026, with a 
planned flight demonstration at the Royal International Air Tattoo 
(RIAT) in 2027. While it could be entering the market in the same 
time frame as the LCA60T, the Airlander’s much smaller cargo-
carrying capacity will limit the portion of the cargo market that it can 
serve.  The Airlander will load and unload cargo on the ground and 
will lack the ability to carry large suspended loads. 
 
HAV also is developing the larger Airlander 50 hybrid airship, which is 
being designed to carry a 50 metric ton (55 ton) payload. This version 
could become a heavy cargo-hauling competitor to the LCA60T when 
it enters service, possibly in the early 2030s. 
 
U.S. manufacturer Aeros seems to be generating support for its 
Aeroscraft ML-866, 66-ton, "zero-emission 'eVBA' (electrical Variable 
Buoyancy Airship),” which does not require external ballast. In June 
2024, Aeros announced a siting shortlist for a future factory in 
California or Nevada, but has not announced a development 
schedule for their airship.  If it enters production, the ML-866 would 
be a direct competitor to the LCA60T. Using considerably different 
techniques, both would have the ability to carry similar tonnage, 
conduct airborne load exchanges and carry large external loads. The 
ML-866 also is designed to land and exchange loads on the ground. 
 
LCA60T delivery schedule 
 
If Flying Whales can maintain its current schedule, type certification is 
expected in 2027, followed shortly by initial deliveries to commercial 
customers. With its established broad base of financial support and 
its technical and supplier teams, it seems that Flying Whales is ahead 
of its airship competitors and could become the first airship 
manufacturer to deliver a type certified heavy lift cargo airship to a 
commercial customer. 
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3. Evolution of the LCA60T airship 
 
From 2012 to 2020, the LCA60T airship had a characteristic shape 
with a broad, elliptical aerobody envelope and twin tails. In December 
2020, a new design emerged with a more conventional, cylindrical 
envelope and a more distributed propulsion system.  In this section, 
we’ll look at both designs. 
 
3.1 Original LCA60T design (circa 2012 - 2020) 
 
The basic configuration and dimensions of the LCA60T airship are 
shown in the following graphic.  This version of the rigid, heavy-lift 
airship was designed to handle up to 60 metric tons (66 tons; 132,000 
lb) of cargo that is stowed in a large ventral cargo hold or suspended 
externally under the airship. 
 

 
 

Original LCA60T side and front views.   
Source: Flying Whales, pre-2021 

 
The shape of the airship is established by its rigid airframe, which 
supports the static and dynamic loads of all airships systems (i.e., 
crew compartment, cargo handling system, distributed propulsion 
system and aerodynamic fins) as well as external dynamic loads (i.e., 
external gust loads, mooring system loads).  The outer hull (the skin) 
is comprised of multi-layers of specialized fabrics.  The helium lift gas 
is contained in 10 unpressurized cells within the rigid airframe and 
outer hull.  The LCA60T was designed with a maximum airspeed of 
100 kph (62 mph), and a maximum operating altitude of 3,000 meters 
(9,843 feet). 
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LCA60T general arrangement, pre-2021 design. 
Source: Institute for Infrastructure Environment and Innovation (IMIEU), June 2020 
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LCA60T front quarter view.  

 

 
LCA60T rear quarter view.   

Source, both graphics: Flying Whales, pre-2021 
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LCA60T (circa 2016 - 2020) general characteristics 
 
Parameter Original LCA60T (circa 2016 – 2020) 

Type Rigid, conventional 

Airframe structure Carbon-fiber composite, rigid lattice airframe 
structure 

Length 254 m (833 ft) 

Width, max 68 m (233 ft) 

Height 43 m (141 ft) 

Envelope 186,800 m3 (6, 600,000 ft3) in 10 helium cells 

Payload 60 metric tons of cargo (60,000 kg; 66 tons; 132,000 
lb) + 10 metric tons of fuel (10,000 kg; 11 tons; 
22,000 lb) 

Internal cargo hold • Dimensions: 80 m long x 8 m wide x 5 m high 
(262.5 x 26 x 16.2 ft) 

• 12 internal cargo winches from the firm REEL 
COH Inc. 

• Large unitary loads can be carried externally as 
sling loads. 

Load transfer • Performed from a stationary hover over pickup / 
delivery site at an altitude of 100 m (328 ft) AGL. 

• Max. wind speed for station keeping: 50 kph (31 
mph) 

• Water ballast transferred as needed to manage 
buoyancy during load transfer. 

• Alternatively, other cargo or solid ballast (i.e., 
gravel, solid waste) could be transferred to 
manage buoyancy. 

Crew 3, including pilot & load exchange officer (LEO) 

Power system • Diesel or turbine generators 

• Graphene-based ultra-capacitors for handling 
peak loads. 

• 1,600 kW steady-state, 3,500 to 5,000 kW peak 
(sources vary) 

Propulsion & 
maneuvering system 

• 5 to 8 (depending on design vintage) electrically-
powered shrouded propellers 

• Capable of vertical takeoff and landing (VTOL) & 
hover 

Speed, max 100 kph (62.1 mph) 

Speed, cruise 60 kph (37.3 mph) 

Altitude, max 3,000 meters AMSL (9,843 feet) 

Range, max about 1,000 km (621 miles) 

Range, typical mission 200 to 300 km (124 to 186 miles) 

 



Modern Airships 11 

Load exchange 
 
The LCA60T is designed to conduct an airborne load exchange while 
hovering an altitude of 100 m (328 ft) above the pickup / delivery site 
and maintaining precise station keeping in windspeeds up to 50 kph 
(31 mph).  
 
As described in Flying Whales patent US10494076B2, water will be 
used as a variable ballast to manage airship buoyancy during a load 
exchange. Onboard pumps and/or pumps installed at delivery sites 
will send water up to the airship as needed to counteract the mass of 
a cargo item lowered to the ground by the cargo handling system. 
Conversely, during a load pickup, the load exchange officer (LEO) will 
discharge ballast water to compensate for the cargo mass being 
picked up by the cargo handling system. The water will be discharged 
from the airship via a spray system to distribute the water over a wide 
area and prevent a dangerous situation on the ground. 
 
If water is unavailable, other cargo or solid ballast (i.e., gravel, solid 
waste) can be transferred to manage buoyancy. For example, as one 
cargo container from the airship is being placed on the ground, the 
LEO starts the pickup sequence on another cargo container that will 
be lifted up to the airship.  As tension is being eased on the cables 
supporting the delivered container, a tension will be taken on the 
cables for the container to be lifted.  If the weights of the two 
containers are similar, this load exchange transaction could be 
accomplished without adding or releasing water ballast, but perhaps 
with some longitudinal trim adjustment. 
 
The same basic process is used during the pickup and delivery of a  
large cargo item being carried externally as a sling load. After the 
large load has been hooked up to the cargo handling system, the 
airship cannot depart until ballast approximately equaling the weight 
of the sling load has been discharged.  After delivery, the lift cables 
cannot be safely disconnected from the load until sufficient ballast 
has been taken aboard the airship to create slack in the cables. 
 
  

https://patents.google.com/patent/US10494076B2/en
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The LCA60T also can land at a dock at a permanent or temporary 
land base and discharge or load cargo from its internal cargo bay 
while on the ground. An exchange of water or other ballast is required 
during the load exchange on the ground. 

 

 
LCA60T shown picking up a bundle of logs from a remote site, 

for carriage in its internal cargo hold.   

 
LCA60T shown delivering a complete housing unit as an external sling load.   

Source, both graphics: Flying Whales, pre-2021  
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3.2 Current LCA60T design (circa 2021) 
 
In December 2020, Flying Whales released a short video that revealed 
a substantially different LCA60T with the following features:  
 

• New, longer envelope design: conventional, ellipsoidal, 200 m 
(656 ft) long, 50 m (164 ft) diameter, 14 helium lift gas cells 

• New propulsor type and arrangement: 7 distributed propulsor 
arrays, each with 4 or 6 propulsors (32 total) 

• New aerodynamic fins: cruciform tail fins and flank-mounted 
canards, which house the electric power generation and storage 
system. 

• Larger internal cargo bay. 
 
You can watch this short (3:04 minutes) Flying Whales video here: 
https://www.youtube.com/watch?v=vTVGHurbtRU 
 

 
LCA60T airship circa 2021 with a conventional hull shape and distributed 

propulsion.  Four different propulsor arrays are visible in this rendering (bow top, 
bow side, mid-ship side, and stern side).  Source:  Flying Whales, 2021 

 
The “ornamental design” of this  Flying Whales airship is the subject 
of U.S. patent USD972486S1.

https://www.youtube.com/watch?v=vTVGHurbtRU
https://patents.google.com/patent/USD972486S1/en
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LCA60T general arrangement. Source: Flying Whales, 2021 
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Rendering of LCA60T in flight, stern quarter view.  

Source: Screenshot from Flying Whales 27 Dec 2020 video
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LCA60T (circa 2021) general characteristics 
 
Parameter LCA60T (circa 2021) 

Type Rigid, conventional 

Airframe structure Carbon-fiber composite, rigid lattice airframe 
structure 

Length 200 m (656 ft) 

Diameter 50 m (164 ft) 

Height 50 m (164 ft) 

Volume Approximately 250,000 m3 (8,829,000 ft3)  
in 14 helium cells  

Envelope Exterior skin is a multi-layer fabric  

Payload 60 metric tons (60,000 kg; 66 tons; 132,000 lb) 

Internal cargo hold • Dimensions: 96 m long x 8 m wide x 8 m high (315 
x 26 x 26 ft), with internal cargo winches 

• Large unitary load carried externally on a sling. 

Load transfer • Typically performed from a hover over pickup / 
delivery site, with transfer of water ballast as 
needed to manage buoyancy during load transfer. 

• Other cargo or solid ballast (i.e., gravel, solid 
waste) can be transferred to manage buoyancy. 

• Load transfer max wind speed: 50 kph (31 mph) 

Crew 3: pilot, co-pilot & load exchange officer (LEO) 

Power system • High Voltage DC (HVDC) system supplies 800V 
DC power for propulsion and maneuvering 
system, cargo winches & ballast pumps 
o Two sets of two gas turbine generators, each 

driving a Honeywell 1 MW generator, 
delivering 4 MW total 

o Two sets of two lithium ion batteries developed 
by EXOES Group provide energy storage & 
handle peak loads 

• Other systems provide 28V DC & 115V AC power 
for avionics systems, control units & actuators 

Propulsion and 
maneuvering system 

• 7 distributed propulsor arrays, each with 4 or 6 
200 kW (268 hp) continuous rating DC electric 
motor-driven, 4-meter (13.1-ft) diameter, variable 
pitch propellers (32 propulsors total). 

• Capable of vertical takeoff and landing (VTOL) & 
hover 

Speed, max 100 kph (62.1 mph) 

Altitude, max 3,000 meters (9,843 feet) AMSL 

Range, max about 1,000 km (621 miles) 

Range, typical mission About 100 km (62 miles) 

Endurance More than 10 hours 
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Rigid airframe structure 
 
The rigid airframe of the LCA60T is a lattice structure comprised of 
two major parts; a cylindrical hull measuring 200 m (656 ft) long, and  
an approximately rectangular internal cargo hold that forms a 96 m 
(315 ft) long box keel along the bottom centerline of the hull. This 
airframe supports all the static and dynamic loads to which the airship 
will be subjected. 
 

 
Rendering of the LCA60T rigid airframe viewed from below showing the 

prominent cargo hold along the bottom centerline. Source: Flying Whales 

 
The airframe’s lattice structure is built up from standardized thin-wall 
carbon fiber tubes and composite or metal junctions using assembly 
techniques described in Flying Whales patent application 
FR2208890A1 (in French).  Flying Whales and collaborating Finnish 
composites manufacturer Exel Composites report that more than 80 
km (almost 50 miles) of pull-wound carbon fiber tubes are used in the 
LCA60T rigid airframe. Excel Composites clarified:  
 

“Pull-winding is ideal for these applications as it allows extra 
reinforcements to be added to the tubes compared to other 
techniques. Furthermore, being a continuous manufacturing 
process, it allows us to produce the large volumes of tubes 
needed for this project while maintaining quality, stability, and 
uniformity.” 
 

The process for manufacturing the complete airframe is described in 
Flying Whales patent US11981414B2. 

https://patentimages.storage.googleapis.com/2f/23/97/a7923eef3e01f0/FR3139368A1.pdf
https://patents.google.com/patent/US11981414B2/en
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Renderings showing the two major elements of the LCA60T 

rigid airframe: the cylindrical hull and the approximately  
rectangular cargo hold that forms a box keel along the 
 bottom centerline of the hull. Source: Flying Whales 



Modern Airships 19 

Cargo handling system 
 
With dimensions of 96 m long x 8 m wide x 8 m high (315 x 26 x 26 
ft), the LCA60T internal cargo hold will be the largest in the world. It is 
divided into two sections: 
 

• Rectangular lower section: This is part of the rigid airframe 
structure. It defines the internal payload volume. 

• Triangular upper section: This area houses the hydraulic and 
electromechanical cargo handling systems, including an array 
of heavy lift winches for handling the cargo as an internal load 
or as an external load suspended beneath the airship. 

 

 
Internal cargo hold showing triangular upper structure. Source: Flying Whales 

 
The Load Exchange Officer (LEO) controls two power-operated 
sliding metal doors that open laterally to load and unload cargo and 
can be closed to provide a smooth aerodynamic surface in flight.  The 
doors are left open when carrying an external sling load. 
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Cargo hold doors open during a load exchange from the internal cargo hold. 

 

 
Large electric transmission tower being carried as an external sling load with 

cargo bay doors open. Source, both graphics: Flying Whales 
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Helium cells 
 
Within its rigid airframe, the LCA60T has 14 helium cells, with a total 
helium capacity of about 250,000 m3 (8,829,000 ft3).  The helium cells 
are at atmospheric pressure, with individual capacities ranging from 
1,700 to 25,000 m3 (60,000 to 883,000 ft3). The helium cells are 
stacked longitudinally within the hull and each is attached to the 
airframe and held in its place with a net, and when inflated, by its 
neighboring cells. 
 
The largest cell, located in the center of the airship, measures 48 m 
tall x 50 m wide x 14 m in depth (157.5 x 164 x 46 ft), comparable in 
size to the Arc de Triomphe in Paris.  
 

 
Cargo hold doors open & long load suspended. Source: Flying Whales 

 
The helium cells expand during ascent and contract during descent. 
At sea level, the helium cells will be about 70% inflated, providing an 
expansion factor of about 1.4 during ascent to a maximum altitude 
(pressure altitude) of 3,000 m (9,843 ft) AMSL, where the helium cells 
will be fully-expanded within the rigid airframe. 
 
Each helium cell has three primary interfaces: 
 

• Connections for filling the cell at the factory. 
• Connections for periodically purifying the helium with an 

external system. 
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• Valves that allow the pilot to release helium gas as needed to 
ensure safety during an emergency (i.e., even without 
propulsion, this feature allows the airship to fly safely as a free 
balloon).   

 
Helium cells are equipped with sensors for temperature, pressure and 
humidity. Pressure and humidity data help detect leaks. Temperature 
data is used to help calculate changes in aerostatic lift of the airship.  
 
Flying Whales conducted a sub-scale helium cell inflation test in early 
2024. A 1/5th-scale test rig representing one rigid hull segment and a 
helium cell was designed 
and built by the French firm 
Hemeria, which is a Flying 
Whales partner.  The test 
with the 10 m (33 ft) 
diameter hull segment and 
200 m3 (7,062 ft3) helium cell 
demonstrated a process for 
preparing a helium cell for 
inflation and then inflating 
and securing it withing the 
hull. 
 
 
 
1/5th-scale helium cell  inflation 
test rig comprised one hull 
segment and one helium cell. 
Source: Serge Guynier via  
France 3 Aquitaine  
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Distributed propulsion and maneuvering system 
 
Propelling and maneuvering the LCA60T is accomplished with seven 
distributed propulsor arrays, each with four or six DC electric motor-
driven propulsors, individually rated at 200 kW (268 hp, continuous), 
driving a 4-meter (13.1 ft) diameter variable pitch propeller (32 total). 
The airship is capable of vertical takeoff and landing (VTOL) & hover. 
 

 
Bow and mid-ship propulsor arrays, side view 

 
Mid-ship propulsor array, oblique view 

 
Stern and mid-ship propulsor arrays, side view 
Source, three graphics: Flying Whales, 2021 
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The following graphics provide a closer look at the individual pylon-
mounted propellers, each of which is supported from the rigid 
airframe by a pylon that is stabilized with guy wires attached to the 
airframe. 
 

 
Three of six propellers in the vertical mid-ship array. 

 

 
Closeup view from behind an individual propeller in the mid-ship array,  

showing the nacelle for the DC motor, the support pylon connecting 
the nacelle to the airframe and the stabilizing guy wires.  

Source, both graphics: Flying Whales 

 
Flying Whales patent US11237561B2 describes an automated 
control system for monitoring the wind conditions and managing the 
propulsors and control surfaces positioned around the airship to 
precisely maintain the airship’s geo-location. 
  

https://patents.google.com/patent/US11237561B2/en


Modern Airships 25 

Electric power systems 
 
The airship’s primary electric power distribution system is a High 
Voltage Direct Current (HVDC) system that operates at 800V DC: 
 

• 4 x gas turbines each drive a 1 MWe Honeywell generator that 
is fueled by jet fuel or sustainable aviation fuel (SAF). 

• 4 x lithium-ion batteries from EXOS Group, based on Toshiba's 
LTO SCiB Lithium-ion battery technology, store excess power 
when available and provide reserve power to meet rapid 
changes in power demand.  

 
The HVDC system distributes power for the 32 propulsors in the 
propulsion and maneuvering system, the cargo winches and ballast 
pumps.  
 
A second electric power distribution network supplies 28V DC and 
115V AC power for avionics system and the control units and 
actuators of all other on-board systems.  
 
Flying Whales reported that these power distribution systems require 
nearly 20 km (12.4 miles) of electrical cables and 3,000 connectors in 
more than 700 electrical harnesses. 
 

 
Simplified schematic of the LCA60’s electric power distribution system. 

Source: Flying Whales via LinkedIn, May 2024 
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The HVDC electric power generation and storage system equipment 
is installed in the two flank-mounted fins (nacelles) of the airship, 
each of which houses two gas turbine generators, two batteries and 
related power conversion equipment. 
 
The basic arrangement of HVDC power system components within a 
nacelle is described in patent  WO2023/002133A1, and the thermal 
management system for the gas turbines is described in patent 
WO2023002131A1.  This equipment can be accessed by the crew in 
flight or on the ground. 
 

 
General arrangement of the power generating & storage nacelle with two 

suspended gas turbine generators (84.1, 84.2), a power conversion system (85) 
and a storage battery system (92). Source: WO2023/002133A1, Fig. 2 

 
Flying Whales announced in 2020 their goal to implement, as soon as 
practical (perhaps by 2030), a hybrid-electric power system using 
hydrogen fuel cells as the primary power source instead of gas 
turbine generators. The hydrogen fuel cell development is being done 
in collaboration with Air Liquide. 
 

https://patents.google.com/patent/WO2023002133A1
https://patents.google.com/patent/WO2023002131A1/en
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Flying Whales provided the following update on the HVDC system 
battery installation in May 2024:  
 

“A high-performance immersion cooling system, ‘E-MERSIV,’ 
developed by the EXOES Group, limits the heating of the 
thousands of on-board cells while guaranteeing maximum 
system safety. This temperature control also makes it possible 
to extract maximum power from the batteries while limiting the 
impact on their lifespan.” 

 
Deviating from the arrangement shown in patent WO2023/002133A1, 
two sets of batteries are installed on the lowest level of each nacelle. 
 

 
Battery bank is installed in one of the flank-mounted nacelles (fins) on the airship. 

Source: Flying Whales via LinkedIn, May 2024 
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Crew accommodations 
 
The LCA60T is designed for a 
flight crew of three, including a 
pilot, a copilot and a load 
exchange officer (LEO, 
loadmaster) housed in a small 
gondola tucked under the nose of 
the airship. The pilot, in the left 
seat in the cockpit, flies under 
Visual Flight Rules (VFR) using 
fly-by-wire flight control systems 
and digital avionics.  The right seat can be used by a copilot or by an 
instructor when the LCA60T is flown on training missions. 
 

 
 

 
Cockpit general arrangement. Source, three graphics: Flying Whales 
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The LEO works at rear-facing control station behind the pilot, looking 
into the 96 m (315 ft) long cargo hold and down at the pickup / 
delivery site. During a load exchange, the pilot is focused on 
navigation, while the LEO ensures the precise loading and unloading 
of cargo in coordination with ballast transfers. 
 

 
 

 
Rear-facing LEO control station general arrangement.  

Source, both graphics: Flying Whales 

 
The crew gondola includes two additional seats and a rest area, 
allowing flight crews to carry out missions of more than 10 hours. 
 
A ship-wide data network provides the communications and control 
interfaces that enable the pilot, LEO, and automated monitoring, 
control and safety systems to perform their intended functions. 
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4. LCA60T Applications 
 
Taking advantage of its design capability to conduct airborne load 
exchanges while hovering over the pickup or delivery site, the 
LCA60T is well-suited for performing a wide variety of cargo missions 
in remote or otherwise inaccessible areas that lack the infrastructure 
needed by conventional aircraft and some airships. Here are a few 
examples. 
 
Heavy cargo link to remote and/or difficult to access sites 
 
Flying Whales’ original tagline was “Connecting the land-locked world 
to the global economy.” In this role, the LCA60T can establish reliable 
supply chains into and out of areas of the world that lack “sufficient” 
access to other transportation alternatives. The EC map in Section 2 
illustrates clearly that this is a very large geographic area. 
 

 
LCA60T delivering cargo to a remote Arctic settlement. Source: Flying Whales 

 
Even in developed areas of the globe, there are many heavy 
transportation tasks that are difficult to accomplish because of 
limitations imposed by existing infrastructure.  For example, 
transporting very large manufactured items, such as wind turbine 
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blades and electrical substation transformers, between the factory 
and the point-of-use can be limited or even prevented by existing 
road and rail conditions. In some cases, a bypass route can be built 
to avoid certain infrastructure limitations.  The LCA60T provides a 
means to make a point-to-point delivery and thereby avoid ground 
transportation limitations and also eliminate transshipments that may 
be required along a conventional transportation route. 
 

 
Rendering of an LCA60T delivering a set of wind turbine blades  

to a mountain top wind farm site. Source: Flying Whales 

 
Humanitarian aid 
 
Flying Whales notes, “The LCA60T will improve the humanitarian 
logistics chain and facilitate air cargo transport to disaster areas that 
are cut off from their transportation infrastructure. It will contribute to 
the reconstruction efforts in the affected regions.” 
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One example is a 630 m3 (22,250 ft3), modular, mobile medical – 
surgical unit that can be rapidly configured to meet the current needs 
and then deployed as a unit and emplaced at the desired location. 
 

 
Modular medical – surgical unit being lowered from an LCA60T. 

 

 
Examples of modular medical – surgical unit configuration options. 

Source, both graphics: Flying Whales 
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Ship-to-shore container cargo handling 
 

The LCA60T can be employed 
to move cargo between an 
offshore ship and a cargo 
depot or customer site on land. 
This approach avoids port 
congestion and allows cargo 
transshipment in coastal areas 
that lack ports. 
 
The load exchange officer 
(LEO) will maintain airship 
buoyancy within specified 
limits by coordinating the 
movement of cargo and ballast 
during each load exchange 
transaction.   

 
In the accompanying graphics, 
the cargo containers may be in 
the process of being picked up 
or delivered.  If they are being 
picked up, the LEO already 
would have discharged ballast 
as the airship’s cargo handling 
system took a tension on the 
lift cables and picked the 
containers off the deck of the 
ship. If they are being 
delivered, the LEO will have to 
take on water ballast (hose not 
shown in the graphics) to 
create slack in the lift cables 
so they can be safely 
disconnected from the 
containers placed on the ship’s 
deck. 

Source, both graphics: Flying Whales  



Modern Airships 34 

As noted previously, it should be possible for the LEO to coordinate 
container pickup and delivery in a way that minimizes the need to 
take on or discharge water ballast. For example, as one cargo 
container from the airship is being placed on the deck of the ship, the 
LEO could start the pickup sequence on another cargo container that 
will be lifted up to the airship.  As tension is being eased on the 
cables supporting the delivered container, a tension will be taken on 
the cables for the container to be lifted.  If the weights of the two 
containers are similar, this load exchange transaction could be 
accomplished without adding or releasing water ballast, but perhaps 
with some longitudinal trim adjustment. 
 
Rocket booster transporter 
 
The European Space Agency (ESA) is developing the Themis rocket 
prototype, which is serving as a demonstrator for a future low-cost 

and reusable 
launch vehicle. 
One approach 
being considered 
is to land the 
future booster 
stage on a 
floating platform 
and then transport 
it back for 
refurbishment on 
land, similar to 
the process used 
by SpaceX for 
their Falcon 9. An 
LCA60T could be 
used for this 
transportation 
task. 
 

 
 

Source, both graphics: Flying Whales  
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5. Manufacturing plans 
 
Flying Whales plans to establish three manufacturing sites worldwide, 
with the first airship being built at a site in France, followed by a site 
in Canada to serve customers in the Americas, and a third site in 
Australia to serve customers in the Asia-Pacific region. 
 
France 
 
Flying Whales selected a site in the Bordeaux region of France for 
the location of its first manufacturing plant, which will serve the 
European market. Six new buildings to support manufacturing and 
flight test activities will be built at the 75 hectare site near the town of 
Laruscade. The Final Assembly Line (FAL) will be a 265 m (869 ft) 
long and 65 m (213 ft) tall hangar, making it the tallest industrial 
building in operation in Europe [but smaller than the 360 m (1,180 ft) 
long x 220 m (720 ft) wide x 106 m (348 ft) high former CargoLifter 
hangar, now an indoor tropical resort, at Brand-Briesen in Germany]. 
 

 
Rendering of LCA60T hangars. Source: Flying Whales 

 
This factory complex will create more than 300 new jobs in the 
region. The site has good ground transportation access via road 
(National 10) and rail (Saint-Ysan station and metropolitan RER) and 
has been accepted by the Directorate General for Civil Aviation 
(DGAC). 
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Representing an investment about €150 million, the factory originally 
was scheduled to enter service in 2021. After various delays due to 
COVID and other factors, that date slipped significantly.  
 
In October 2023, the Environmental Authority issued an unfavorable 
opinion on the factory project because it will have a "very strong 
impact on the regional natural heritage," with a risk of serious harm to 
biodiversity and wetlands.  This opinion is only advisory. As of mid-
2024, factory construction is on hold, awaiting a final decision by the 
prefecture to grant or deny approval for this Flying Whales factory. 
  
Canada 
 
After the Canadian firm LTA Aerostructures (LTAA) failed to execute 
its 2015 plan to build its airship manufacturing center in Mirabel, 
Québec, Canada, the Québec government implemented a new plan 
to develop an airship industry in the Montreal area in collaboration 
with Flying Whales. In June 2019, Québec’s Economy Minister 
announced at the Paris Air Show that Québec was in the process of 
buying a minority stake in Flying Whales and expected to construct a 
production facility in the Montreal area within five years (by 2024).  
The Québec government invested €15 million (Cdn $22 million) in 
Flying Whales in 2019. In the summer of 2022, Québec, through 
Investissement Québec (IQ), invested an additional €40 million (Cdn 
$55 million).  
 
As on mid-2024, the site for the Québec production facility has not 
been selected, pushing back the start of airship production in Canada 
by several years. When completed, the factory is expected to employ 
as many as 400 people. 
 
Asia-Pacific 
 
In early March 2019, AVIC Research Institute announced the 
formation of a joint venture between Flying Whales and China 
Aviation Industry General Aircraft Co., Ltd. (AVIC) to develop large-
capacity airships targeting the global market.  A factory was planned 
in the central Chinese city of Jingmen. At that time, CEO Sébastien 
Bougon estimated likely sales at €5 billion over 10 years from a fleet 
of 150 airships built in factories in France and China.  As noted 
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previously, AVIC sold its equity stake in Flying Whales in September 
2021.  Hence, there are no current plans for a Flying Whales factory 
in China. 
 
After seeking another partner to establish a factory in the Asia-Pacific 
region, Flying Whales announced in February 2024 that it had 
selected Ballarat, in Victoria, about 115 km (71 miles) west of 
Melbourne, Australia, as the site for its third factory. Financial Review 
reported, “Mr. Bougon said Flying Whales picked Australia as its 
Asia-Pacific hub for both practical and political reasons. On the 
pragmatic side, Australia has a more closely aligned legal system to 
France, and closer ties with European regulators such as the air 
safety agencies, than other potential sites in Asia.” 
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6. Airship operational infrastructure plans 
 
The Airdock 
 
Flying Whales and French firm Groupe ADF signed an exclusive 
industrial and financial partnership at the 2019 Paris Air Show. The 
partnership provides for the construction of an airship interface 
system known as an “Airdock”.  This is a 30 meter (98 foot) tall 
mobile superstructure that is designed to dock an arriving LCA60T 
airship, undock a departing airship, maintain a parked airship in the 
correct position, and control the airship during ground maneuvers 
while it is being moved between a storage hangar and a launch pad. 
Flying Whales’ concept for mooring and docking an airship is 
described in international patent application WO2020128316A1. 
 

 
General configuration of the Group ADF Airdock.   

Source:  Intelligent Aerospace, 19 June 2019 

 
Airdock configuration mid-2021. 

Source: Goudchaux via Flying Whales 

https://patents.google.com/patent/WO2020128316A1/en
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Hangar and airship cradle 
 
An LCA60T does not have landing gear. When it needs to be brought 
into a hangar, it will be secured on a self-propelled cradle with a 
mooring point and driven into a hangar. 
 

 
 

 
Two views of an LCA60T on its docking cradle entering a hangar. 

Source: Screenshots from Flying Whales 27 Dec 2020 video. 
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An LCA60T on its docking cradle in a hangar. 

Source: Screenshot from Flying Whales 27 Dec 2020 video. 

 
International airship bases 
 
ADP Ingénierie, a division of the French firm Groupe ADP, which is 
an international airport operator, signed a Memorandum of 
Understanding with Flying Whales at the 2019 Paris Air Show to 
develop a long-term partnership for the design of up to 150 airship 
bases worldwide.  Initial bases are likely to be in France and Canada. 
The goal is “to enable the low-cost, point-to-point transport of heavy 
and bulky loads by airship.”  Groupe ADP has acquired an equity 
stake in Flying Whales. 
 
In February 2024, Financial Review reported, “Flying Whales….plans 
to set up an initial network of 160 bases worldwide, including 46 
across a group of Asia-Pacific countries such as Australia, China, 
South Korea, Japan and Indonesia. Eventually, it is envisioned that 
there will be more than 230 bases in the network.” 
 
A month earlier, in January 2024, the Ministry of Transport of Côte 
d'Ivoire, announce the conclusion of a founding agreement with 
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Flying Whales for the development of the first aerial network of large 
airships for cargo and logistics applications in Africa. 
 

  
Airship base concepts with a mooring mast and one or two hangars.  

 

 
Rendering of an LCA60T approaching a mooring mast at an airship base. 

Source, three graphics: Flying Whales 

 
Airship leasing 
 
The company has stated that they plan to develop an "ownership 
operator" segment of its business that will allow clients to use the 
airships for short-term projects instead of having to purchase an 
entire unit just for one or a few missions. 
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7. Key patents 
 
Flying Whales has been granted many patents related to the design 
and operation of their LCA60T airship and has several additional 
pending patent applications.  Links to these patents and patent 
applications are provided in the following text, and full references are 
provided at the end of this article. 
 
Hybrid airship: US11731789B2 
 
This U.S. patent describes the basic design of a hybrid airship similar 
to the original (circa 2012) design concept for the LCA60T. As with 
other hybrid airships, lift is the sum of aerostatic lift from helium, 
aerodynamic lift from the hull in forward flight, and dynamic lift from 
thrust vectoring propulsors.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Legend: 
The gas envelope (32, 
the hull), rudders (42),  
electric motor driven 
propulsors (36), 
gondola (34),  
2 x streamlined 
generator pods (38) 
each attached to the 
gondola by a stub wing 
(horizontal pylon) (40) 

  

https://patents.google.com/patent/US11731789B2/en
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The patent also described the onboard hybrid electric power system. 
 

 
 
The airship’s gondola (34) supports two streamlined generator pods 
(38), which are attached to the gondola via transverse stub wings (the 
two separate pods are shown within a single outline in patent Fig. 4). 
Each generator pod (38) may contain multiple pairs of engine-driven 
alternators (54, 56) that receive fuel from storage tanks (62) in the 
stub wings and deliver AC power to the electric power distribution 
system (58) on the airship. Each generator pod is designed to be 
removable as a unit for maintenance or replacement. While not 
specifically described in the patent text, batteries (43) would be 
provided to meet short-term, high-power demands. 
 
In an alternate hybrid electric power system configuration, the engine-
driven alternators could be replaced by (hydrogen) fuel cells.  
 
Multiple propulsor units (36) are distributed around the hull and are 
supported from the rigid hull structure. Each propulsor unit is 
comprised of a electric motor (45) driving an associated propeller 
(50).  
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Stabilizing an airship: US11237561B2 
 
This U.S. patent describes an automated control system for 
monitoring the wind conditions and managing the thrusters and 
control surfaces positioned around the airship to precisely maintain 
the airship’s geo-location.  For example, patent Figures 2 and 3 show 
the arrival of a gust of wind (3) and the subsequent automatic 
response.  LIDAR sensors (2) transmit signals (22) to monitor the 
wind field around the airship. Based on detected conditions, a central 
computer (CPU, 5, 6) determines if corrective actions are needed 
from the actuators (4), which include engines (41) and control 
surfaces (42). The engines at the bow and stern (411) are fixed, 
reversible engines that provide lateral (sideways) thrust.  The port 
and starboard mid-ship engines (412) are vectorable and reversible.  
They can provide fore/aft and up/down thrust by rotating in a plane 
perpendicular to the long axis of the airship. This particular engine 
configuration resembles the original (circa 2012) design concept for 
the LCA60T. 
 

 

https://patents.google.com/patent/US11237561B2/en
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Deballasting: US10494076B2 
 
This U.S. patent describes a process that can be used by a stationary 
hovering airship to pick up a heavy load on the ground.  As shown in 
patent Figures 1 and 2, the airship (1) hovers over the load (19) and 
lowers the lift cables, which are then connected to the load.   
 

In the overhead view in 
Figure 3, the hovering 
airship rapidly and 
symmetrically discharges 
pressurized water ballast, 
which falls to the ground 
as a fine rain. This 
increases buoyancy and 
allows the airship to lift the 
weight of the load.   
 
In Figure 4, enough ballast 
has been discharged to 
allow the airship to lift off 
the ground with the 
suspended load, which will 
be hoisted up and secured 
before the airship 
proceeds to its next 
destination. 
 
The water spray heads are 
directional and have flow 
controls.  If the water 
discharge is not 
symmetrical, the airship 
will be pushed by the 
uneven reaction forces. 

 
The patent describes the deballasting system as carrying 64 metric 
tons (70.4 tons) of water ballast in 16 tanks.  

https://patents.google.com/patent/US10494076B2/en
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Method of picking up and delivering a load: US11753135B2 
 
This U.S. patent describes a complete load exchange process (a load 
pickup and delivery cycle) that can take place without discharging or 
taking on water or other ballast. 
 

Load pickup 

 
 
In patent Figure 9, steps 100 and 102, the light (unloaded) airship lifts 
off using aerostatic lift and dynamic lift from the propulsors (36), 
which are aligned vertically.  Between Steps 102 and 104, the airship 
transitions to forward flight, with the propulsors rotated to deliver 
horizontal thrust and the hull is pitched down to compensate for 
aerodynamic lift and hold the light airship at the desired altitude until 
the destination is reached. 
 
Between steps 106 and 108, the airship transitions from forward flight 
to hovering at zero speed above the load, where it uses only 
aerostatic lift and dynamic lift from the propulsors.  When the load is 
connected in step 108, propulsor power is increased to deliver 
sufficient additional dynamic lift to pick up the load vertically.  The 
cargo handling process is managed by a crewmember called a 
“loadmaster”. 

https://patents.google.com/patent/US11753135B2/en
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Between steps 108 and 110, the airship transitions to forward flight 
with the load suspended about 10 to 60 meters (33 to 197 ft) beneath 
the gondola. As aerodynamic lift increases, the propulsors are rotated 
to deliver horizontal thrust.  The hull is pitched up to an angle of 0.5 to 
5 degrees (up to 15 degrees is possible) to increase aerodynamic lift 
during forward flight, which can be in the range from 40% to 60% of 
total lift.  The positive pitch angle enables the airship to carry heavier 
loads without needing a larger gas envelope or continuing to use the 
propulsors to generate dynamic lift. 
 
This process was accomplished without discharging any water ballast 
as described in patent US10494076B2.  However, it can only be used 
for loads that are within the dynamic lift capacity of the propulsors.  
Picking up and dropping off a maximum load still requires a discharge 
of water ballast. 
 

Load drop-off 
 

 
In patent Figure 10, the loaded airship approaches its destination in 
horizontal flight in step 112 and transitions to a hover at zero speed 
above the destination in step 114.  At this point the airship and the 
load are supported by aerostatic lift and dynamic lift from the 
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propulsors.  By modulating the propulsors, the load is set down and 
its weight is transferred to the ground, the unloaded lift cables are 
disconnected and the airship is able to depart. Between steps 114 
and 116, the light airship transitions to horizontal flight, with the hull 
pitched down again to compensate for aerodynamic lift and hold the 
airship at the desired altitude until the destination is reached.  Then 
the airship lands vertically using aerostatic lift and modulated 
dynamic lift from the propulsors. 
 
If a maximum load had been delivered in step 114, the airship would 
have had to take on water ballast to reduce net lift into the range 
where modulating the propulsors provided the control needed to 
unload the lift cables and allow the airship to safely disconnect from 
the load. 
 
System for docking an airship: WO2020128316A1 
 
This international patent application describes a process of an airship 
(2) with a deployed weighted tether (5, 51) to approach a mast (6) 
with a fork-type guiding device (621) and receiver (644) that can 
capture the tether and winch the airship in to the mast. 

 

https://patents.google.com/patent/WO2020128316A1/en
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Power-generating nacelle for an electrically-propelled airship: 
WO2023/002133A1 
 
This international patent application pertains to the electric power 
generating system on the updated (circa 2021) Flying Whales airship 
design. This system is comprised of two nacelles, each housing one 
or more power generating units, an energy conversion system and a 
battery storage system installed symmetrically on either side of the 
rigid airship’s airframe. Isolating the power generating and storage 
equipment in nacelles was a feature described previously in Flying 
patent US11731789B2. This feature is intended to reduce the risk of 
damage to the airship from equipment casualties involving this 
equipment.  

 
General arrangement of the rigid airship with distributed electric  

motor-driven propulsion units (P) attached to the hull and separate  
nacelles housing the power-generating and storage equipment (I)  

attached to the flanks of the airship. Source: WO2023/002133A1, Fig. 1 

 
The nacelles are the prominent fin-shaped mechanical structures 
attached along the lower flanks of the LCA60T. Each nacelle is made 
from a latticework of composite beams covered with a fairing skin. In 
patent Figures 2 and 5A, the mechanical structure consists of an 
upper part (31) that carries the weight of two turbogenerators (84.1, 
84.2), a lower part (9) that forms a floor, and connecting part (30). 
The nacelle is accessible from inside the airship hull during flight. 
 
Each nacelle is equipped with a thermal management system 
designed to cool the gas turbine generators and ventilate the 
confinement enclosures containing these units, and also cool the 
energy conversion and storage battery systems. 

https://patents.google.com/patent/WO2023002133A1


Modern Airships 50 

 
General arrangement of the nacelle with two suspended gas turbine generators 
(84.1, 84.2), a power conversion system (85) and a storage battery system (92) 

Source: WO2023/002133A1, Fig. 2 

 

 
 

Attachment of the nacelle’s mechanical structure (9, 30, 31) to the rigid hull via 
 lower articulated joints (34), an upper “fail safe” mechanical interface (3) and 

three traction cables (7, 70, 71). Source: WO2023/002133A1, Fig. 5 
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System for thermal management of an external electric power-
generating nacelle: WO2023002131A1 
 
The international patent application describes an airborne gas turbine 
generator system (gas turbine, transmission and electric generator) 
that is housed in an external containment pod (a nacelle) designed to 
provide thermal management for the unit during operation and fire 
protection for the airship. This podded turbine generator is intended 
for use on an electrically-powered airship, such as the Flying Whales 
LCA60T. 
 
As shown in patent Figure 5, the podded system (200) comprises at 
least one gas turbine generator system (84, 120) contained in a fire 
containment vessel (62).  The gas turbine (84) is provided with an air 
inlet duct (82) and an exhaust duct (184). The surrounding fire 
containment vessel has a ventilation system (115) for injecting 
ambient air into the containment vessel (62) and then discharging this 
air through a shared duct (88) that surrounds the gas turbine exhaust 
duct (184), forming an eductor. In this arrangement, the high-speed 
turbine exhaust gases create a Venturi effect that draws the 
ventilation system exhaust air out of the containment vessel.  
 

 

https://patents.google.com/patent/WO2023002131A1/en
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Standardized mechanical support and attachment interfaces for 
composite lattice structure: FR2208890A1 
 
This French patent application describes a set of standard fitting that 
are used in conjunction with standard diameter tubing to build 
composite lattice structures for a rigid airship, incorporating a variety 
of attachment interfaces. Examples are shown in the following patent 
figures. 
 

 
 

Standard components assembled to form a complex triangular truss structure.  
Source: FR2208890A1, Fig. 11 

 

                     
 

A standard two-piece connecting interface made of composite or possibly 
 metallic material intended to connect one larger frame (2) to two diagonals  
(3 & 4) and additionally provide two reinforced attachment points (51 & 61). 

Source: FR2208890A1, Figs. 2 & 3 

https://patentimages.storage.googleapis.com/2f/23/97/a7923eef3e01f0/FR3139368A1.pdf
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Process for manufacturing an airship: US11981414B2 
 
This U.S. patent describes the process that will be used to 
manufacture a Flying Whales airship in a series of horizontal section, 
starting at the top center of the rigid hull, then building down along the 
sides of the airship, and finishing with the integration of the massive 
longitudinal cargo hold structure with the hull structure along the 
bottom section of the hull. 
 
Patent Figures 4 and 5 (longitudinal view above, transverse view 
below) show two early stages of manufacturing. A series of lifting 
columns (20) establish the locations of the transverse ribs and carry 
the weight of the hull during manufacturing. Tripods (30) provide 
additional support for the incomplete arc of the hull. Certain 
manufacturing operations are performed from movable work 
platforms (40). 

                     
 
Figures 6 and 7 show later stages of manufacturing when the top half 
of the hull reaches full length. To accommodate the increasing width 
of the hull structure, the weight of the hull is transferred to new, 
widely-spaced lifting columns (50) 
 

                 

https://patents.google.com/patent/US11981414B2/en
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Figures 8 and 9 show the introduction of the longitudinal cargo hold 
structure (2) sitting on a lifting table (60) along the centerline of the 
hull. Manufacturing progresses on the lower half of the hull. In Figure 
9, connecting cables (90) installed with articulated couplings (85) take 
a tension between transverse beams (80) and the rigid structure 
across the top of the hull. 
 

               
 
Figure 10 shows the completed hull structure, integrated with the 
longitudinal cargo hold (2) and transverse support structures (80), 
and sitting on a transport device (70). 
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• “Flying Whales closes its third round of financing for €122 
million, to design a new industrial era of low-carbon cargo 
transport,” JEC Composites, 1 August 2022: 
https://www.jeccomposites.com/news/spotted-by-jec/flying-
whales-closes-its-third-round-of-financing-for-e122-million-to-
design-a-new-industrial-era-of-low-carbon-cargo-transport/ 

• “Flying Whales: What is a giant airship were used to transport 
the Themis reusable launcher stage demonstrator?” Ariane 
Group, 3 October 2022: https://www.ariane.group/en/news/itw-
flying-whales-what-if-a-giant-airship-were-used-to-transport-the-
themis-reusable-launcher-stage-demonstrator/ 

• Damien Brett, “Flying Whales selects generator for cargo 
airship,” AircargoNews, 6 April 2023: 
https://www.aircargonews.net/technology/flying-whales-selects-
generator-for-cargo-airship/ 

• Graham Warwick, “Canadian North, Flying Whales To Study 
Cargo Airships,” Aviation Week Network, 6 July 2023: 
https://aviationweek.com/air-transport/airlines-lessors/canadian-
north-flying-whales-study-cargo-airships 

• “Gironde: Is the Flying Whales inflatable balloon factory project 
threatened?” (in French: “Gironde: le projet d'usine de ballons 
gonflables Flying Whales est-il menacé ?,” franceinfo, 1 
November 2023: https://france3-
regions.francetvinfo.fr/nouvelle-
aquitaine/gironde/bordeaux/gironde-le-projet-d-usine-de-
ballons-gonflables-flying-whales-est-il-menace-2866031.html 

• Mark Lowey, “Montreal firm is making headway on building 
giant airships to serve northern Canada,” Research Money, 14 
February 2024: https://researchmoneyinc.com/article/montreal-
firm-is-making-headway-on-building-giant-airships-to-serve-
northern-canada- 

• Hans van Leeuwen, “The airship revolution being plotted for 
rural Australia,” Financial Review, 16 February 2024: 
https://www.afr.com/companies/transport/the-global-aviation-
revolution-being-plotted-in-regional-australia-20240215-p5f52w 

• “Composites make world’s largest airship possible,” American 
Journal of Transportation, 20 April 2024: 
https://www.ajot.com/news/composites-make-worlds-largest-
airship-possible 
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• “A ‘flying whale’ 200 meters in the sky: Where is the Flying 
Whales project, which wants to revolutionize transport by 
airship?” (in French: “Une ‘baleine volante’ de 200 mètres dans 
le ciel: où en est le projet Flying Whales qui veut révolutionner 
le transport par dirigeable”), franceinfo, 28 May 2024: 
https://france3-regions.francetvinfo.fr/nouvelle-
aquitaine/gironde/bordeaux/une-baleine-volante-de-200-
metres-dans-le-ciel-ou-en-est-le-projet-flying-whales-qui-veut-
revolutionner-le-transport-par-dirigeable-2976668.html 

 
Video 

 

• “Gironde: Flying Whales dévoile le design de son LCA60T," 
(3:04 minutes), posted by Flying Whales, 27 December 2020: 
https://www.youtube.com/watch?v=vTVGHurbtRU 

• "Flying Whales | Corporate video," (2 :39 min), posted by Flying 
Whales, 15 December 2022: 
https://www.youtube.com/watch?v=7VLs9VbT_7s 

• “Paris Airshow: Meet Flying Whales - the largest cargo aircraft 
airship to-be in logistics,” (3:53 min), posted by AeroTimeHub, 
22 June 2023: 
https://www.youtube.com/watch?v=Hba4L5J733o 

• " Flying Whales | Technical video,” (3:15 min), posted by Flying 
Whales, 28 June 2023: 
https://www.youtube.com/watch?v=xaQcOwwRoWw 

• “Flying Care video,” (2:28 min), posted by Flying Whales, 28 
June 2023: https://www.youtube.com/watch?v=Na0CC8hYx1A 

 
Patents 

 

• US10494076B2, “Lighter-than-air aircraft and deballasting 
method implemented in said lighter-than-air aircraft,” filed 11 
August 2015, granted 3 December 2019: 
https://patents.google.com/patent/US10494076B2/en 

• US11237561B2, “Aircraft and method of stabilizing an aircraft,” 
filed 12 May 2016, granted 1 February 2022: 
https://patents.google.com/patent/US11237561B2/en 
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https://www.youtube.com/watch?v=Na0CC8hYx1A
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https://patents.google.com/patent/US11237561B2/en?oq=•US11237561
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• USD972486S1, “Airship,” (ornamental design for lighter-than-air 
vehicle), filed 15 June 2021, granted: 13 December 2022: 
https://patents.google.com/patent/USD972486S1/en 

• US11591113B2, “System and method for docking an aerostat, 
and aerostat and receiving structures equipped for such a 
purpose,” filed 27 November 2017, granted 28 February 2023: 
https://patents.google.com/patent/US11591113B2/en 

• US11731789B2, “Hybrid airship and related assembly and/or 
maintenance method,” filed 13 November 2017, granted 22 
August 2023: 
https://patents.google.com/patent/US11731789B2/en 

• US11753135B2, “Method for transporting a payload to a target 
location, and related hybrid airship,” filed 13 November 2017, 
granted 12 September 2023: 
https://patents.google.com/patent/US11753135B2/en 

• US11981414B2, “Method and system for manufacturing an 
aerostat with a rigid structure, and heavy-load-carrying aerostat 
manufactured in this way,” filed 17 July 2020, granted 14 May 
2024: https://patents.google.com/patent/US11981414B2/en 

 
Patent applications 

 

• US2018/0157261A1, “Aircraft and method of stabilizing an 
aircraft,” filed 12 May 2016, published 7 June 2018, granted in 
2022 as US11237561B2: 
https://patents.google.com/patent/US20180157261A1/en 

• US2020/0283170A1, “Hybrid airship and related assembly 
and/or maintenance method,” filed 13 November 2017, 
published 10 September 2020, granted in 2023 as 
US11731789B2: 
https://patents.google.com/patent/US20200283170A1/en 

• US 2020/0361589A1, “A method for transporting a payload to a 
target location and related hybrid airship,” filed 13 November 
2013, published 19 November 2020, granted in 2023 as 
US11753135B2: 
https://patents.google.com/patent/US20200361589A1/en 

• US2023/0211866A1, ““Method for transporting a payload to a 
target location, and related hybrid airship,” filed 13 November 
2017, published 6 July 2023, granted in 2024 as 

https://patents.google.com/patent/USD972486S1/en?inventor=Edsel+R.+Glasgow
https://patents.google.com/patent/US11591113B2/en?oq=•US11591113
https://patents.google.com/patent/US11731789B2/en?oq=•US11731789
https://patents.google.com/patent/US11753135B2/en?oq=•US11753135
https://patents.google.com/patent/US11981414B2/en?oq=•US11981414
https://patents.google.com/patent/US20180157261A1/en?oq=US15%2f575508
https://patents.google.com/patent/US20200283170A1/en?oq=US20200283170
https://patents.google.com/patent/US20200361589A1/en?oq=•US+2020%2f0361589
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US11981414B2: 
https://patents.google.com/patent/US20230211866A1/en 

• WO 2018/099870 Al, “System and Method for Docking an 
Aerostat, and Aerostat and Receiving Structured Equipped for 
Such Purpose,” filed 27 November 2017, published 7 June 
2018: https://patents.google.com/patent/WO2018099870A1/en 

• WO2020/128316A1, “System and method for improved 
securing of an aerostat to a receiving structure,” filed 18 
December 2019, published 25 June 2020: 
https://patents.google.com/patent/WO2020128316A1/en 

• WO2023/002131A1, “System for the thermal management of 
an external electric-power-generating nacelle equipping an 
electrically powered airship, nacelle and airship equipped with 
said system,” filed 21 July 2022, published 26 January 2023: 
https://patents.google.com/patent/WO2023002131A1/en, also 
see related Canadian patent application published 26 January 
2023: 
https://patentimages.storage.googleapis.com/1d/0d/e4/c36a68c
0cae129/CA3226981A1.pdf 

• WO2023/002133A1, “Electrically propelled airship having a 
rigid structure and power-generating nacelle with which said 
airship is provided,” filed 21 July 2022, published 26 January 
2023: https://patents.google.com/patent/WO2023002133A1/en,  
also see related Canadian patent application published 26 
January 2023: 
https://patentimages.storage.googleapis.com/77/85/32/a3e58b3
3f7a90f/CA3226982A1.pdf 

• CA3226983A1, “Method and system for characterizing, in real 
time, atmospheric conditions in an environment of an aircraft, 
drones implemented in this system, and aircraft implementing 
such a system,” filed 21 July 2022, published 26 January 2023: 
https://patents.google.com/patent/CA3226983A1/en                                                                           

• FR2208890, “Mechanical support and attachment interface for 
composite lattice structure, in particular on a composite 
structure forming the framework of a rigid airship,” filed 6 
September 2022, published 8 March 2024: 
https://patents.google.com/patent/FR3139368A1/en 

 

https://patents.google.com/patent/US20230211866A1/en
https://patents.google.com/patent/WO2018099870A1/en?oq=WO+2018%2f099870+Al
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https://patents.google.com/patent/FR3139368A1/en?oq=FR-3139368-A1
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Other Modern Airships articles 
 

• Modern Airships - Part 1:  https://lynceans.org/all-
posts/modern-airships-part-1/ 

o Aeros – Aeroscraft ML-866 rigid cargo / passenger airship 
o AT2 Aerospace – Z1 hybrid cargo / passenger airship 
o CargoLifter AG – rigid cargo airship with airborne load 

exchange and giant manufacturing facility hangar 
o Hybrid Air Vehicles – Airlander-10 & -50 hybrid cargo / 

passenger airships 
o LTA Research and Exploration – Pathfinder 1 & 3 rigid 

airships & rigid airship hull manufacturing process 

• Modern Airships - Part 2:  https://lynceans.org/all-
posts/modern-airships-part-2/ 

o Atlas LTA Advanced Technology – ATLANT rigid cargo 
airship 

o BASI – MB-30T rigid cargo airship 
o Euro Airship – 50T rigid cargo / passenger airship 
o H2 Clipper – rigid airship hull manufacturing process 
o LTA Aerostructures (LTAA) – plans for Montreal factory 
o Millennium Airship, Inc. – SkyFreighter semi-rigid cargo 

airship 

• Modern Airships - Part 3:  https://lynceans.org/all-
posts/modern-airships-part-3/ 
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