
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A finned vessel 
 

Michał Latacz 

 

Nature has inspired many ground-breaking inventions. This particular one draws inspiration from the underwater realm. 
 

 It would seem a foregone conclusion that when it comes to ship and boat propulsion, everything has already been invented. If we 

want to sail for pleasure, we use oars, sails, screw or water jet propulsion. If, on the other hand, a commercial cargo needs to be 

delivered to the port of destination on time, we have no choice but use a screw propeller. The advances in watercraft propelling 

technology have focused mainly on the sources of energy rather than converting it effectively into the thrust force. So scientists and 

engineers try to outdo one another in designing more and more efficient internal combustion engines and electric motors, though the 

propeller stays the same – it is always a screw. We are so used to it that today it is hard to imagine any change. 

 Still, there are unexplored areas. I am working on a new propulsion system with the conviction that these areas could 

revolutionise the water transport. I have designed an innovative system of undulating propellers, far more effective than the ones 

invented to date. In comparison with currently used solutions, it can reduce fuel consumption of a vessel several times. The system 

makes use of the effect of accelerating masses of water along the hull by means of undulating fins. 

 A simplified version of the invention: a remotely-operated model of such vessel was built. A catamaran-type displacement 

platform with fully submerged undulating propeller was used to study machine performance, including hydrodynamic efficiency, 

acceleration or maximum speed. The study prototype was called Kalmar (“the Squid”). The experiments have shown that the potential of 

this invention radically surpasses contemporary screw propulsion systems in terms of efficiency. That is why it was patented. The secret 

behind the new solution lies in the unique geometry of the propellers, the way they are controlled and their simple structure. Kalmar is 

equipped with hydro-wings with a latex membrane. Commercial solutions will feature differently structured propellers, albeit with 

similar geometry. 

 In currently applied vessel propellers a considerable portion of the energy of the screw-water system is wasted due to phenomena 

which can no longer be eliminated. By this I particularly mean cavitation, which, roughly speaking, is an abrupt transformation of water 

from liquid to gas phase under the influence of local pressure changes caused by the rapid rotation of the screw. These pressure 

decreases make the liquid boil and create gas bubbles. Thus, the screw rotates always in a gas-liquid mixture, wasting huge amounts of 



energy. In addition, on leaving the screw operation zone gas bubbles collapse rapidly, generating shockwaves. That is why cavitation is 

one of the main sources of noise, creating problems, for example, in submarines. Due to its shape, the screw is characterised by high 

head resistance, which constitutes a further hindrance to increasing its power efficiency. Looking at the front of Kalmar, we can see that 

the frontal surface and, consequently, the resistance of the operating wing have been reduced to a minimum. With the new type of 

propeller, the turbulence is much smaller and the cavitation phenomenon is practically non-existent. 

 “The very idea of building a vessel equipped with such a unique type of propulsion seemed not only an interesting, but also very 

daring enterprise,” says professor Ryszard Siegoczyński from Warsaw University of Technology. “When I saw a properly working and 

failure-free prototype, I had no doubts that this solution actually made sense.” 

 From the beginning Kalmar has generated a lot of interest. Starting with the first public presentation in the Natural History 

Museum of the Polish Academy of Science in Krakow, through the shows in Krakow’s Market Square during the 2007 Science Festival, to 

the largest International Summit of Innovation and New Technologies – Brussels Innova Expo 2007. The main subject of this trade fair 

was energy and processing thereof. In spite of numerous contestants – almost 500 inventions from all over Europe – Kalmar was 

awarded a gold Brussels Eureka medal with distinction! In march 2008, at the 15
th

 Fair of Polish Inventions in the Museum of Technology 

of the Federation of Engineering Associations (NOT), the Delta Prototypes company received the Award of the Minister of Science and 

Higher Education. 

 Kalmar’s concept originated a couple of years ago. During my studies at the Krakow University of Technology, professor Andrzej 

Samek, a lecturer in bionics, assigned his students to a task of designing a machine based on a nature-inspired solution. The resulting 

design of the vessel seemed so interesting that it became the subject of a master’s thesis supervised by prof. Andrzej Samek. Since it was 

not enough to settle just for theoretical considerations, I came up with an idea of actually building a prototype of such vessel. 

 The new propulsion system opens up a host of opportunities for commercial application. Two designs are being currently 

developed: the first one is a 3 meter long pleasure boat requiring a mere 30 cm of submersion. Its price will be comparable to the 

existing screw or paddle-propelled pleasure boats. Another concept is a much more complicated, manned submarine using hydraulically-

controlled undulating propellers with variable geometry. At present it operates in a virtual world and demonstrates an unmatched 

propulsion efficiency. When all the construction obstacles have been negotiated, the production of external propulsion modules will be 

initiated. They will be literally attached to hulls of traditional boats and powered from a battery or a small power generator. Maybe even 

from a solar panel? 



 The Brussels experts view Kalmar not only as an alternative for inexpensive water transport, but also stress the fact that the new 

propulsion system is very quiet. Wave propellers do not cause stress in marine fauna, nor do they harm the flora. They can be used in 

electric manned vessels or automatic units used for exploration of protected ecosystems. However, this is just the beginning. The real 

breakthrough will take place when the new propulsion is used in large vessels (also requiring large sums of money!). Imagine the impact 

on the environment of a technology which will cause the water transport to achieve a multiple decrease of the demand for fuel. What 

we need is a... Kalmar breeder. 
 

The author is an inventor, a graduate of the Cracow University of Technology, owner of the Delta Prototypes company. 
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