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Summary
This newsletter describes the Voith Cycloidal Rudder, an off-the-shelf technology that substitutes for a standard rudder, allowing extremely high maneuverability at low speeds (e.g., port/harbor) without the need for pods or thrusters.  The specific advantage for US warships is that it can eliminate the need for tugs, which can improve operability, decrease through-life costs and reduce potential vulnerability to terrorist threats from small vessels.  

Background 
Voith is a well-known company in the marine propulsion industry, having developed an idea from Austrian engineer Ernst Schneider into a widely-used propulsion system, the Voith-Schneider propeller (VSP), also known as a cycloidal propeller.  The propeller is a set of vertically mounted blades, with a cycloidal pitching mechanism to change angle of attack of each blade as it rotates.  By varying that angle, thrust in any direction can be produced.
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The VSP has been successfully used on hundreds of ships, including the UK Sandown class minehunter and the US MHC 51 Osprey class minehunter; in these latter applications the units were successfully shock-hardened to a very high level. 
[image: image3.jpg]



Voith

Voith AG is actually a group of companies headquartered in Heidenheim, Germany that manufacture industrial goods such as paper mills, hydroelectric machinery, turbines, etc.  The marine division of Voith, Voith Schiffstechnik, is a very small part of the whole group, and actually depends heavily on the manufacturing base of the other divisions to produce its marine products.   The same industrial systems that produce parts for hydroelectric turbines and the giant paper mills (which can stretch hundreds of meters long) also make the gears, blades, etc. for Voith propellers.  The design, engineering and assembly divisions for Voith Schiffstechnik occupy one corner of one of the industrial buildings; its share of overhead costs is therefore relatively modest.  
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Voith Cycloidal Rudder
The concept for the Voith Cycloidal Rudder (VCR) is simple: start with the cycloidal propeller, remove all blades but two, and install it in the place of a conventional rudder, i.e., behind conventional propellers.  While the ship is operating at speed, the blades of the VCR operate like standard rudders; they are pivoted to a set degree for turning.  While at very low speeds or stationary, e.g., maneuvering in harbor or away from a pier, the VCR is rotated like a cycloidal rudder, providing thrust in any direction.   This would allow a ship to move forwards, backwards or sideways (e.g., mooring) without the need for pods, thrusters or tugs. 
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The system has been tested both at model and full scale, with performance in line with the predicted results.  No contracts have yet been placed.
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A brochure (in German) is available at:

http://www.voith-schiffstechnik.de/media/vohs_cycloidal_ruder_01.pdf
and a .pdf file of a recent article on the VCR is available here  

Discussion
The Voith Cycloidal Rudder is an off-the-shelf technology, adapting a system in use by the US Navy on its minehunters (i.e., it is already “militarized” for shock, etc), to provide a potential improvement in the operational capabilities of surface warships.   Many surface warships, especially larger vessels such as amphibious ships and aircraft carriers, are “tug-limited”; entrances and exits from harbor must be scheduled in advance to accommodate the availability of commercial tugs.   The VCR could potentially remove that restriction, allowing greater operational flexibility.   

Removing the dependence on tugs in overseas ports may also reduce a potential vulnerability to terrorist threats from small craft. 
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