
 

TO-623-MB-200514 

 

Address/ 104 Pentelis Ave. 15234, Halandri, Αthens, Greece, Phone/ +30 210-6838950, 
Fax/+30 210-6838952, Email/ info@kinno.eu 
www.kinno.eu   

       KiNNO Consultants Ltd. 

 
 

Technology OfferTechnology Offer  

PPAARRAALLLLEELL  SSPPHHEERRIICCAALL  MMEECCHHAANNIISSMM  WWIITTHH  TTWWOO  DDEEGGRREEEESS  OOFF  FFRREEEEDDOOMM    
This is a parallel spherical mechanism with two degrees of freedom for orientating a body in three dimensions 
by turning about two axes. The mechanism does not present sliding surfaces, making it possible to omit 
lubricants, i.e. to guarantee high precision. Miniaturized mechanisms are suitable for micromechanical devices 
and MEMS. 
 

DDeessccrriippttiioonn  

Numerous mechanisms enabling a body to be oriented in three dimensions by being turned about two or 
three axes are well known. When the body for orienting presents an axis of symmetry, turning the body about 
its own axis is generally not useful and it is sufficient to use an orienting mechanism having two degrees of 
freedom.  

Parallel mechanisms are small in size and mass, while simultaneously presenting a high degree of stiffness. To 
this day, very few parallel wrist mechanisms with two degrees of freedom presenting spherical motion are 
known. They present many drawbacks, such as the fact that the spherical motion axes are not predetermined, 
the fact that they are intrinsically over-constrained leading to high levels of internal mechanical stress and a 
major risk of jamming, their size, as well as the fact that they contain prismatic joints that affect their 
operation negatively in space applications due to lubrication problems and in micromechanical applications 
due to high levels of friction. An object of the offered technology is to provide a parallel spherical orienting 
wrist mechanism having two degrees of freedom that makes it possible to solve the drawbacks of the prior art. 
The axes of the offered mechanism are predetermined, which enables motions in rotation about the axes to 
be decoupled. Advantageously, the mechanism presents a structure that is simple and compact, operation that 
is reliable, and a very high degree of stiffness. 

IInnnnoovvaattiioonnss  aanndd  aaddvvaannttaaggeess  ooff  tthhee  ooffffeerr  

The mechanisms of the offered technology present very great stiffness compared to mechanisms known in 
the prior art, due to the larger number of parallel kinematic linkages. This reduces the risk of jamming. The 
mechanism is subjected solely to forces in traction and compression leading to greater stiffness/mass ratio 
than in the prior art. Mechanisms having exactly four links are not over-constrained. Nevertheless, over-
constrained mechanisms of the offered technology having more than four links, have the advantages of 
better stiffness/mass, stiffness/size, strength/mass, and strength/size ratios, greater resilience, and reduced 
backlash compared to the offered four-link-mechanisms. 

All of the mechanisms do not present surfaces in sliding contact, which makes it possible to avoid using 
lubricants, increase the working lifetime, and guarantee high precision during the whole lifetime. In addition, 
the absence of sliding contact enables the mechanisms to be miniaturized without any need to modify the 
structure, making the offered technology suitable for making micromechanical devices and micro-
electromechanical systems (MEMS).  

DDoommaaiinnss  ooff  aapppplliiccaattiioonn  

 Industrial Automation 

 Industrial Measurement and Sensing Equipment 

 Robotics 

 Industrial Equipment and Machinery 

TTyyppee  ooff  ccoollllaabboorraattiioonn  ssoouugghhtt  

The technology holder is seeking for license agreement collaborations. 
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