
 

 

TECHNICAL — Eternaus Super-Rigid Aerostatic Architecture 

For aerospace entrepreneurs, operators, and premium clients 

1. Initial Considerations 

 

By applying a new structural concept and an innovative construction method, the 
Eternaus project introduces a new class of large-scale, safe, environmentally 
efficient, and highly versatile aerostatic aircraft. These platforms float smoothly in 
the atmosphere, transporting heavy cargo and passengers with exceptional 
stability and minimal energy consumption. 

The objective is to deliver a new machine, a new technology, and a new tool 
capable of transforming logistics, engineering, extraction, tourism, and 
environmental operations worldwide. 

2. Technical Characteristics 

 

The following characteristics are common to all Eternaus models. They derive from 
the “super-rigid structure” concept, which combines rigid aerospace materials 
with active internal pressurization and bidirectional prestressing. 



 

 

2.1 Concept of Bidirectional Prestressing 

 

The principle of Bidirectional Prestressing guides the entire structural philosophy 
of the Eternaus system. 

Internal pressure acts simultaneously in the radial and longitudinal directions, 
tensioning the hull and the internal framework. This produces: 

• high specific stiffness 

• uniform stress distribution 

• minimal deformation under aerodynamic loads 

• exceptional resistance to turbulence and extreme winds 

Pressurized Internal Framework (2 kg/cm²) 

Both the central backbone tube and the toroidal structural rings operate under 
internal pressure of approximately 2 kg/cm² (≈2 bar). This ensures that: 

• all internal members remain permanently tensioned 

• propulsion forces are transmitted exclusively through tension 

• compression, bending, and torsion cycles are eliminated 

• structural fatigue is drastically reduced 

• dimensional stability is preserved even if the main hull pressure (350–700 
mmca) is partially lost 

This dual-pressurized system elevates the aircraft from a rigid lighter-than-air 
vehicle to a super-rigid aerostatic structure. 

Without this internal pressurization, the aircraft could still fly at reduced speeds 
(≈70–140 km/h), but would no longer benefit from the tensile-dominant regim 



 

 

2.2 Super-Rigid Pressurized Structure 

 

The external shell is built from rigid, fireproof duralumin and carbon-fiber 
composites, fully impermeable to gases and resistant to UV radiation and 
lightning. 

The super-rigid behavior results from the combination of: 

• backbone tube pressurized at 2 kg/cm² 

• toroidal rings pressurized at 2 kg/cm² 

• hull pressurization at 350–700 mmca 

Together, these elements create a structure capable of resisting 350–700 kg/m², 
enabling safe operation in severe weather. 

2.3 Internal Structural System 

A) Central Backbone Tube 

 

A longitudinal pressurized tube runs from nose to tail, functioning as: 

• the primary longitudinal reinforcement 

• the structural path for propulsion forces 

• a load distributor for aerodynamic and pressurization forces 

Its internal pressure (2 kg/cm²) keeps it permanently prestressed, allowing it to 
transmit all thrust loads purely through tension. 



 

 

B) Toroidal Structural Rings 

 

Pressurized toroidal rings (2 kg/cm²), with diameters equal to 1–2% of the aircraft’s 
maximum diameter, are connected to the central tube by structural cables. 

They: 

• define the hull geometry 

• ensure radial stiffness 

• maintain shape even under partial depressurization 

C) Hydrogen Lift Cells 

 

Hydrogen cells provide primary buoyancy 



 

 

D) Air Ballonets 

 

 

Ballonets filled with external air regulate: 

• internal pressure 

• fine altitude control 

• buoyancy adjustments 

Heating hydrogen expels air from ballonets (climb). Cooling hydrogen admits air 
(descent). 

E) Safety Layer 

 

A peripheral buffer containing a helium + halon mixture (≈5% of total volume) 
provides: 

• fire-barrier protection 

• hydrogen ignition isolation 

• thermal stability 

• UV and lightning shielding 



 

 

2.4 Vertical Construction Technique 

 

 

 

 

 

 

 

 

 

The Eternaus construction method uses buoyancy to lift each concentric segment 
as it is sealed and pre-pressurized. The two halves are joined in the air, eliminating 
the need for giant hangars and enabling aircraft of virtually unlimited size. 

2.5 Accessories 

A) Wings 

 

Rigid wings with multidirectional turboprops provide: 

• precise hover control 

• directional stability 

• intuitive handling for airplane/helicopter pilots 

 

 



 

 

B) Air Curtains 

 

 

High-velocity air jets (28–42 m/s) sweep the upper surface, removing rainwater and 
generating supplemental lift. 

C) Rear Ejector (Ducted Fan) 

 

A high-flow ducted fan induces airflow, reducing parasitic drag and improving 
propulsion efficiency. 

D) Magnetic Anchorage 

 



 

 

 

A frontal magnetic docking system enables rapid mooring without ground crews. 

 

E) Heat Exchangers 

 

Thermal control of hydrogen cells allows buoyancy adjustments without ballast. 

3. Compositions (Modular Payload System) 

 

Eternaus aircraft use modular compositions similar to rail systems: 

• passenger modules 

• cargo modules 

• mission modules 

• fixed front and rear command cabins 

Modules move vertically like an elevator, allowing loading/unloading without 
landing. 

 

 



 

 

4. Autopilot and Navigation 

 

A redundant system combining: 

• differential GPS 

• gyroscopes 

• laser leveling 

• dual command-cabin sensors 

ensures stable flight even in adverse conditions. 

 

5. Aircraft Models 

 

 

The Eternaus family ranges from 1.2 to 6,800 tons of payload capacity. 



 

 

 

PATENTS — Eternaus Super-Rigid Aerostatic Architecture 

International Intellectual Property Portfolio 

The Eternaus system is protected by a comprehensive international patent 
portfolio covering its structural concept, construction method, and operational 
innovations. These patents secure the exclusivity of the super-rigid, continuously 
self-sustained aerostatic aircraft, ensuring global protection for the core 
technologies that differentiate the Eternaus platform from all conventional 
lighter-than-air vehicles. 

The portfolio includes granted international patents nationalized in the United 
States, Russia, China, GB, Germany and Brazil, with priority rights dating from 
June 7, 2010. 

 

• United States Patent 

• Russian Patent 

• Chinese Patent 

• Brazilian Patent 

 

 

 



 

 

 

 

 

 

 

 

The Eternaus super-rigid aerostatic architecture is protected by an international 
patent portfolio. 



 

 

 

 

 

 

 

The following section presents the complete technical data sheets 
and strategic applications of the five Eternaus models. 

 Each datasheet follows international aerospace standards and 
provides the structural, operational, and mission-specific 
parameters required for engineering and commercial evaluation. 

 


