TECHNICAL — Eternaus Super-Rigid Aerostatic Architecture

For aerospace entrepreneurs, operators, and premium clients

1. Initial Considerations
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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
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The technical characteristics listed below are common to all
models of the Eternaus airships.

The conceptual approach of "super-rigid structure” of the

capsule that holds the gases are technological developments
that utilize the most advanced solutions, materials and
today’s techniques.

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 whole
construction of the super-rigid structures that we develop.

Accordingly, the action of pressure exerted by gases, usually
the lighter ones, increases the rigidity of some special types of
structures. It is a powerful tool that enables us to devise the
most diverse projects in which high strength is critical, but
must be achieved without significant increases in mass.

Extremely strong, lightweight structures are the result of this
new technology in which light gases are used to fill and
structure special constructions with large technical and
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economic advantages.

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/cmz)

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

allinternal 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 outer shell is constructed entirely of rigid and fireproof material, ETE RNAU S
SUPER RIGID AIRCRAFT LIGHTER THAN AIR

being totally impervious to gases, since the outer shield is made of
duraluminium, which is conductive, being insusceptible to the
damaging action of ultraviolet rays and lightning.

Its super-stiff structure is achieved by use of a “backbone” tubular S U P E R R I G | D
pressurized structure (1.5-2.0 kgfem?) located in the center line,

from nose to tail. Toroidal tube caves alsa pressurized, fixed to the

outer structural layer and connected by cables to the central tube ST R U CT U R E
forms the internal structure that gives shape and rigidity to the

aircrafts.

An internal pressure of about 350-700 mmca, produces a radial and
longitudinal prestressing to cover that, together with the internal
structure comprises a superstructure with a resistance of 350-700
kg/m2 are able to handle any type of extreme weather conditions,
ensuring maximum maneuverability even in extreme situations.

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/cm?
« toroidalrings pressurized at 2 kg/cm?
e hull pressurization at 350-700 mmca

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

2.3 Internal Structural System

A) Central Backbone Tube

SUPER RIGID
STRUCTURE

A longitudinal pressurized tube runs from nose to tail, functioning as:
e the primary longitudinal reinforcement
e the structural path for propulsion forces
e aloaddistributor for aerodynamic and pressurization forces

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



B) Toroidal Structural Rings

FIGURA 1

Structural internal rings ( seems like bicycle wheels)
@ = 1-2 % of the maximum diameter of the airship.
Internal pressure 2,0-3,0 Kg/cm2
2-Central tube

@ =2-4% of the maximum diameter of the airship

INTERNAL STRUCTURE

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

They:
o define the hull geometry
e ensure radial stiffness
e maintain shape even under partial depressurization

C) Hydrogen Lift Cells

FIGURA 2

3.- Hydrogen balloons

INTERNAL STRUCTURE

Hydrogen cells provide primary buoyancy




D) Air Ballonets

FIGURA 3

4-Ballonets (filled with the external air)
One special device control the internal pressure to as 4
example 420 mmwg = 420 Kg/m2

With the heating of the hydrogen balloons, air is

expelled out of the ballonets and the airship climbs

With the cooling of the hydrogen balloons, air is

admitted inside of the ballonets and the airship

descends INTERNAL STRUCTURE

Ballonets filled with external air regulate:
e internal pressure
o fine altitude control

e buoyancy adjustments

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

(descent).

E) Safety Layer

FIGURA 4

5- external structural hull ( duralumin + carbon fibers)
With the internal pressure kept at 420 mmwg ( 420

kg/mm?2) it can Support winds up to 294 km/h without
any damage or any mechanical request. 6

6- a mixture of Helium and Halon in the space between
the hydrogen balloons, ballonets and the structural
outside hull ( 5% of the volume of the airship) giveus a
total security and incombustibility of the hydrogen
balloons and the external duralumin structure gives a
g against lightning’s and el I disch:

and protects the structure against UV rays

INTERNAL STRUCTURE

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

provides:
o fire-barrier protection
o hydrogen ignition isolation

o thermal stability

e UV and lightning shielding




2.4 Vertical Construction Technique

The Eternaus construction method uses buoyancy to lift each concentric segment
as itis 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

WINGS

The aircrafts are different from old and modern airships with
respect to its wings, which were signed in his fixed
compositions, thus making them internally self-sustained,
ensuring greater rigidity, handling and flight control, allowing
pilots of commercial aircrafts and helicopters handling with ease
and safety. These wings are also important for correct docking of
the aircraft, ensuring that it remains in a horizontal position,
directed to the wind.

The turboprops in its ends, which have a multidirectional system
that can rotate and reverse its propulsion, facilitates
maneuvering in hover flight, making the aircraft still able to
maintain even in situations of turbulence and wind gusts.

ETERNAUS

ACCESSORIES

Rigid wings with multidirectional turboprops provide:

e precise hover control

o directional stability

e intuitive handling for airplane/helicopter pilots




B) Air Curtains

ETERNAUS

AIR CURTAINS

The system of curtains/air blowers, properly positioned on the

centerline at the top of the aircraft, consists of jets/air curtains

that "sweep" the top surface of the axis of the aircraft in

longitudinal direction, with speeds of around 28-42 m/s, thereby

removing water drops quickly from heavy rains, preventing

therefore that such accumulation of water increases the weight A C C E S S O R I E S
of the aircraft, thus preventing problems of support.

This feature also reduces pressure on the curved section of the

aircraft, implementing and creating a buoyant upward force on
the aircraft, which feature can also be used in/lifting operations.

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

C) Rear Ejector (Ducted Fan)

AIR CURTAIN AND /:/
EJECTOR svsm% 7 4
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ACCESSORI ES

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

D) Magnetic Anchorage

MAGNETIC ANCHORAGE

ACCESSORIES



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

E) Heat Exchangers

BERNAUS

HEAT EXCHANGERS

The heating and cooling of the gas pockets of hydrogen, allows
to vary the buoyancy of the aircraft, admitting or expelling air,
enhancing or releasing ballast system that already exists in
submarines

This procedure maintains the buoyancy of the aircraft in the face A C C E S S O R I E S

of adverse weather conditions, such as reduced air density at
different altitudes and temperatures without the need for
ballast water and replacement of gas and is, therefore, self:
adjusting.

Thermal control of hydrogen cells allows buoyancy adjustments without ballast.

3. Compositions (Modular Payload System)

Eternaus aircraft use modular compositions similar to rail systems:
e passenger modules
e cargo modules
e mission modules
o fixed front and rear command cabins

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




4. Autopilot and Navigation
ETERNAUS
AUTOPILOT THROUGH GPS B = - ot

A special automatic pilot device, controlled by GPS, gyroscopes
and laser and level controllers, with antennas and sensors
placed in the two fixed command posts will maintain the full
control of the aircraft when this system is in operation.

ACCESSORIES

A redundant system combining:
o differential GPS
e gyroscopes
o laserleveling
e dualcommand-cabin sensors

ensures stable flight even in adverse conditions.

5. Aircraft Models

ETERNAUS AIRSHIPS

Model Length | Diameter capacity sped X 1000

EXPLORER 100 m 6.000 kg 280 km/h U$ 21.000
LILIPUT 126 m 10.000 kg 280 km/h US 42.000
MERCUR 168 m 32.000 kg 250 km/h U$ 70.000
HERCULES 268,5m 190.000 kg 210 km/h US 210.000

TITA 490 m 1.000.000kg 180 km/h U$ 700.000
ATLAS 810m 6.800.000 kg 150 km/h U$ 2.100.000

Load Maximum Productioﬁ cost '

ETERNAUS

SUPER RIGID CRAFT LIGHTE

The Eternaus aircraft family
comprises models ranging in
load capacity from 1.2 tons to
6.800 tons.

For the beginning we adopted
the models shown at the left,
but we can procede to each
required capacity.

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.

e United States Patent
e Russian Patent
e Chinese Patent

e Brazilian Patent

HH T i Ui v
The
QUnited
States

Therefore, this

United States Patent

0
America

Grants to the person(s) having title 1o this
righ le ¢ icrk

. off
throughous the
nporting the invention
of Americ

rth in 35 US.C. 154(a)2)
1o the payment of mainte-
i S.C. 41¢b).
ee Notice on the

ax United States Patent (10 Patent No.: US 9,302,758 B2
Kraus 145 Date of Patent: Apr. S, 2016

() SUPER-RIGID IYVRRID ATRSHIP, 115
STRUCTURAL CHARACTERESTICS AND A
B0 OF 1

Jua 201
ORI L1218

Jas. 26, 2003
2 WO IAEOYY
Dwe. 15,2001




“HATENT

HA HIOEPETEHME

Ne 2541587

CBEPXKECTKHIA KOMEHHHPOBAHHBI
AIPOCTATHUYECKHIT JIETATEJBHBIH ATIAPAT H
CHOCOB EI'O H3IOTOBJIEHUS

L L L I s e

Harenroobanuarendn). Kpaye Xane Feapz (BR)

A
- |

Ascop(m)y Kpaye Xawe eops (BR)

RIS R TR R R R R R TR L RSN 0 0 0

)

» R N 2012158253

w pwopuser ioperesms 07 wons 2010 r.

# Sapeswcipepoaima a Toc

; 1aolpetenid Pooc i

- Cpo e sarenm weresner 03 wons 2031 1.

=

e Bpuo pyrcactuseess QrApasnand ci i

- O T2 VRTUINE S0 (DA AINAD Y !

£ — NN, Koipasia

B o=

& 1
58 % G 9 9 9 S5 U 6 0% 6 03 0% 0 9% 08 N0 69 06 69 0 69 6% 66 OG0 06 0 N 0 B O Gy

POCCHACKAR GEARPAINE Ry
1S1) MAIK
BE I8 (30601

DELEPAILHAR CIYABA
110 MHTEATEXTY ATMHOR CORCTREINOCTH
12 ONNHCAHHE HIOBPETEHHA K IATEHTY
20H22 Tewwas 201T1IESVTL, Q362011 7 Anropiu
Kpaye Xane Feopr (BK)
241 [lama wanans cTeueTa Cpowa SeTING FEITENTS:
w o601 [y e——

Kpuye Xaue Foopr (BR)

43) Jlava myOcumcason sasmre 20072014 Bioa N 14
0022015 Bos N 5

T 0 0T O
s

06,091927; | SU 171738 AL 20051965 AM
1252 A2. 04042003

paccuurpess assscn PCT s

o ase: 09012013

¥6) Jekusia FCT
18 20140

062011

57) TyGamamss sssn PCT
WO 20117154797 (15.12.2011)

c2

Aaper A1e epenecen
101000, Mocuse, a% 312, Bexoscaurony AB.

CHEPXADCTRMA KOMEMHHPORANNLIR ASPOCTATHERCKHA IETATEAROLA ATITAPAT
CHOCOE KTO MINOTORAENNUA

2541587

RU

TS e et

L
PI1001654-6

DEPOSITO DE PEDIDO DE PATENTE OU DE CERTIFICADO DE ADIGAO

A Tnstituto Nacional da Propiodade lnduwrial:

12
]
14 Geswes conphts [AV. WASHINGTOR LUTS, 1576 - AVID. 72 - EGIFICIO JEGUITINA GANTO|
=08 16 Towhne | | A
e ] contrum em tw aven

2 Natwers LI O Moo de Uikdade ©) Cotonto de Ao

Enremn (hrgabuiwn, o (00 M es, 3 KaLeN Gty

3 Twode

ALRONAVE 3
PROCESS0 CONGTRUTIVY.

A Pedido de Divisbe: do pedda I*
A Pricedede: © e O wvoven
O aprnturvs rervasc ax) segebmts}

(] torwle wpt o os) wwsvels) foawenn] & a1 aApiie o0 sds) ssrm(sl

&1 Mave: [ amoen K0S
42 Owicachs [HUKNKE
84 Erernco compiets [NV WABKINGTON 1013,
4 o[

() contres om ot wrwos

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

patent portfolio.
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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.




