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Abstract:- The protection of a ship after a collision is mainly dependent by the its watertight bulkheads. A war ship Nimitz Class has 300 meters length 
and a full-load weight of 100,000 tons supported by 100 watertight bulkheads. With this patent one of the bulkheads is filled with hundreds of big 
balloons. In any collision the most of these will remain untouchable due elasticity and number. The patent uses huge balloons attached to the hull of any 
ship. In case of an accident the balloon offers enough buoyance to keep the vessel floated. The balloons are serviced through an air compressor system 
and monitoring through various sensors. The unsinkable vessel offers increased sustainability on water eco-systems. The main invention advantage is 
not sustainability but the improved insurance options minimizing the premium and compensation.  
 
Index Terms:- sensors, sensor electronics, unsinkable ship, balloon, sea sustainability, insurance modeling, Difference in conditions insurance.  

———————————————————— 

 

1 INTRODUCTION 
Wreck ships are a disaster for the environment. In 
Mediterranean closed sea has several such ships laying down 
to the bottom and ―wait‖ the inevitable to happen: tons of oil 
leakage, plastics and all type of pollutants. After preliminary 
research I filed an invention patent. Interdisciplinary research 
presented here includes: 

1. Ship initial bulkhead study. 
2. Ship buoyance through air-balloons. 
3. Vessel infrastructure and air pump network. 
4. All around sensors monitoring. 
5. Parametric Insurance options. 

 

2 EXISTING TECHNIQUES 
Invention technical field areas are: 

6. Vessel Construction and sea platform assembly. 
7. Sustainability for the sea water and life cycle 

assessment. 
8. Lloyd’s insurance coverage. 

 
The Level of existing technology shows a rather sporadically 
use of air balloons and only for special applications. The 
Patent Classification B63B43/12 specifies, ‖Improving safety 
of vessels, e.g., damage control, not otherwise provided for 
reducing risk of capsizing or sinking by improving buoyancy 
using inboard air containers or inboard floating members‖ 
Patent offers [1,2] Internal-installation inflatable bags used for 
vessel flotation to prevent sinking. Elements being activated 
when a liquid sensor installed in a strategic place detects that 
the water level is flooding one or more compartments. Patent 
for unsinkable vessel system uses bags for emergency only 
[3]. Separate parts of the system are one air compressor, a 
compression chamber, a compressor/propeller clutch, at least 
one airbag, heating elements, and a diameter restrictor/gauge 
track. The patent ship-catamaran is the most similar. It uses a 
hull mounted on inflatable balloons but claims and drawings 
are limited to a one-person vehicle. Our approach is more to 
an island than a vessel. Other patents are US6941888B2 
Hybrid ship hull, WO2005051757A1 safety system for boats. 
All above patents and almost all other similar developments 
cover old or domestic USA applications. The protection of a 
ship after a collision is mainly dependent by the its watertight 
bulkheads. These bulkheads usually are vertically spread 
watertight wall structures within the ship to stop water in one 
compartment after damage in ship’s hull. In war ships these 
compartments are every few meters along the ship axis line. 

For example, a war ship of the Nimitz Class has an overall 
length of 300 meters and a full-load weight of 100,000 tons. 
The ship has 100 watertight compartments and it is practical 
unsinkable. Practically one compartment supports one 
hundredth of the ship with 1000 tons buoyance. With this 
patent this compartment is replaced with 100 big balloons and 
in any collision or bombing the most will remain untouchable 
due elasticity and number. There is a number of innovative 
approaches and new technology developments. [4,5,6]. 
Specific advantages in significance order are: 

 Unsinkable vessel and/or ship.  

 No sea pollution after an accident with 100% security. 
 
This patent does cover any emergency rescue after an 
accident for two reasons: 

 There is not any possibility of shipwreck. 

 Any attempt to increase fault tolerance would triple the 
cost 

 
There are a lot of technical details but the most important of all 
is the unsinkable sustainable feature [7,8]. 
 

3 SHIP AND ELECTRONICS 
The main patent use is to achieve a more economically 
efficient insurance coverage. It is expected a small insurance 
premium for a number of reasons like; Automatic Buoyancy 
reporting every minute with installed sensors and Emergency 
procedure to increase buoyancy [9,10]. Our solution is to use 
balloons to retain all three vessel functions: 

1. Buoyancy 
2. unsinkability  
3. stability and maneuverability. 

 
To describe the invention, we attach 3 drawings.  

 
Fig-1 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VO`LUME 10, ISSUE 04, APRIL 2021  ISSN 2277-8616 

67 
IJSTR©2021 
www.ijstr.org 

Drawing 1 describes a basic inside the ship hull balloon 
compartment.  

1. The vessel (1) 
2. A normal untighten free on-board air balloon (2)  
3. A huge air balloon (3) to be tight on load bearing 

profiles (11)  
 

1. A belt (8) for tight connection of the balloon into the 
bottom of the profile(11). 

2. An air pipe (5) for air intake to the balloon. 
3. An air hub (6) to distribute air to the floor balloons. 
4. The pipe from the air hump to the main air 

compressor(7) 
5. The on board main heavy-duty air compressor (15) 
6. Air (or leaked sea water) between the balloons. (12) 
7. A floor corridor inside the ship hull (9) 
8. A grid (10) to retain small balloons inside the vessel. 

 
Fig-2 

 
Drawing 2 displays the unsinkable vessel cross section.  

1. The outside vessel (1) heavy metal construction. 
2. The inside vessel load-bearing metal-plastic 

profiles(11) attached to the vessel body(1).  
3. A floor corridor inside the ship hull (9). 
4. The stair walks with elevator (12) to access balloon 

compartments for service. 
5. The on board main heavy-duty air compressor (15) 

 

 
Fig-3 

 
Drawing 3 describes the forensics of the vessel for insurance 
purposes. 

1. A huge air balloon (3). 
2. water level sensor (21). 
3. An inexpensive air pressure sensor (22). 
4. Various sensors inside the balloon sensors (23). 

5. Sensor data wire (27) to concentrator hub. 
6. Sensor measurements collection hub (24). 
7. Server for online measurements to a Lloyd’s 

blockchain(25) [11] 
8. Radio based Internet (GPRS, 4G or satellite) (26) 

 
3.1 Legislative-Engineering definition 
A discrete axiomatic description with legislative-engineering 
narration follows: 

1. The unsinkable vessel with hull serviceable balloons for 
sustainability and insurance efficiency is characterized 
by huge air balloons (3) tightly fastened to the vessel 
structure, serviced with air inflated system and 
monitoring by a blockchain for insurance modelling.  

2. The huge air balloon (3) as mentioned in the above 
main claim 1 is characterized by an air balloon with a 
dual belt (8) and an air intake valve. 

3. The vessel structure as mentioned in the above main 
claim 1 is characterized by vessel load-bearing metal-
plastic profiles(11) attached to the vessel body(1) and 
floor corridors inside the ship hull (9). 

4. The air inflated system as mentioned in the above main 
claim 1 is characterized by an air pipe (5) for air intake 
to the balloon, an air hub (6) to distribute air to the floor 
balloons, the pipe from the air hump to the main air 
compressor(7) and the on board main heavy-duty air 
compressor (15). 

5. The monitoring subsystem as mentioned in the above 
main claim 1 is characterized by a on balloon water 
level sensor (21), an inexpensive air pressure sensor 
(22), a concentrator hub a server for online 
measurements to an insurance blockchain(25) through 
a normal radio-based Internet (26) [12,13]. 
 

3.2 Ship Operation 
The patent usage is very simple. During normal travel or 
mooring the waterline and hull are exactly as the original ship 
designer designed. When for any reason the ships start 
flooded the water goes everywhere and ship Buoyancy is 
reduced. This removal in a normal ship would lead to a total 
ship failure down to the sea bottom. This does not happen with 
the patent. Even if the whole hull is filled with water the balloon 
system offers enough buoyancy to retain the ship over the 
sea. The result is valuable vessel retention and avoidance of 
sea pollution [14,15]. 
 
There is one sinking possibility sequence: 

 First a fire destroys all the balloons 

 And afterwards a ship wreck allows water to sink the 
ship 

 
Solutions are inflammable balloon and serious fire fight 
systems 
 
The general functionality of the invention is very simple. The 
vessel crew has to: 

  The mariner maintains all balloons in very good 
condition by any aspect.  

 The vessel crew replaces every faulty balloon with a 
new one, sending the old for repair. 

 The mariner occasionally tests the insurance reporting 
system in order to retain Lloyd’s insurance coverage. 
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The main invention problem is the cost of the balloons. This is 
expected to be reduced for a variety of reasons: 

1. The society demand of sustainable shipping. 
2. The very high cost and pollution of a broken at the 

bottom of an archipelago ship with millions of polluters 
and billions of insurance compensation payments.  

3. The very low insurance premium and damages. 
4. The increasing demand of balloons.  

 
At the engineering stage of the invention alpha test a number 
of parts will be replaced by more efficient subsystems.  
 
 
3.3 Variations 
Most the electric and mechanic parts are commercially 
available from the industry today but there are a lot of 
implementation details to be solved, both at a technical and 
cost benefit level. Implementation variation of the basic ship 
and insurance addons are: 

5. A hygrometer inside every balloon connected through 
local radio net to the main computer and network. 

6. A pressure sensor as a standard item of every balloon 
continuous reporting the balloon and ship buoyance. 

7. A dynamometer for the measurement of tension and 
compressive force in every connection to the ship 
infrastructure point. 

8. Military and antiterrorist options include additional bullet 
proof compartments, automatic chemical inflators and 
total elastic balloons. 

 

4 RESULTS 
Maritime insurance options triggered the underwriter business 
centuries ago. Our century uses simplified splitting insurance 
coverage in hull damages, engine failure, ship wreck and intra 
ship collision and others. I predict that in our times the 
environmental impact cost will increase in unreachable 
heights. Insurance compensation and premium will raise. 
Insurance separation led me to the conclusion to isolate the 
risk through new insurance options. Parametric insurance is 
used until today only with weather option and in less 
developed countries. Difference in conditions (DIC) insurance 
provides expanded coverage for some perils not covered by 
standard insurance policies [16]. DIC insurance is designed to 
fill in gaps in insurance for protection from catastrophic perils. 
These gaps caused by parametric insurance automation 
covering well defined and predictable perils. For sustainable 
vessel traveling in coastal territories like Ionian Sea the 
constituting elements of the methodology are: 

9. 300,000 balloons 
10.  with 10 tons buoyance each,  
11. giving an amazing 300 million tons hull,  
12. biggest ship ever comparing far bigger from ―The Royal 

Caribbean‖ [17]. 
13. Every balloon reports its condition to the system. 
14. BIGDATA analysis is performed live on past data and 
15. An insurance premium is calculating for every hour, 

effective immediately. 
16. QFS system payments is send every hour. 

 
 
 
 

5 CONCLUSION 
There are three major benefits for the unsinkable vessel all 
filed in an invention patent to WIPO [18]: 

 Absolute valuable Environment protection  

 Insurance efficiency with the combination of traditional, 
parametric and Different in Condition Insurance. 

 Minimized manufacturing cost of unsinkable ship plus 
the minimized automated insurance operational cost. 

 
Balloon material, air pumping options are currently at early 
stage of pre-alpha test. 
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