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The claims defining the invention are as follows: 

 

1.  A rotary fluid machine comprising:  

first and second bodies, the bodies being rotatable relative to each other about 

an axis of rotation, the axis of rotation forming an axial direction of the machine, the 

bodies being arranged one inside the other to define a working fluid space there 

between;  

a working fluid intake and a working fluid exhaust together forming an axial flow 

path being co-axial with the axial direction and enabling working fluid to flow into and 

out of the machine in an axial direction wherein the working fluid space is in fluid 

communication with the intake and the exhaust;  

at least one gate carried by or otherwise coupled with the first body and being 

movable with respect to the bodies; and a magnetic gate control system operable to 

exert control of motion of the at least one gate.  

 

2.  The rotary fluid machine according to claim 1 wherein the magnetic gate control 

system is operable to move the at least one gate in an extension direction to extend the 

at least one gate from the first body toward the second body.  

 

3.  The rotary fluid machine according to claim 1 wherein the magnetic gate control 

system is operable to displace the at least one gate in a retraction direction to retract 

the at least one gate toward the first body.  

 

4.  The rotary fluid machine according to claim 1 wherein the magnetic gate control 

system is operable to move the at least one gate in either one or both of: (a) an 

extension direction to extend the at least one gate from the first body toward the second 

body; and (b) a retraction direction to retract the at least one gate towards the first body.  

 

5.  The rotary fluid machine according to claim 1 wherein the magnetic gate control 

system comprises one or more magnets fixed to one or both of the first body and the 

second body.  

 

6.  The rotary fluid machine according to claim 5 wherein at least one of the 

magnets is an electro-magnet.  
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7.  The rotary fluid machine according to claim 5 wherein the one or more magnets 

are hermetically sealed on the body or bodies to which they are fixed.  

 

8.  The rotary fluid machine according to claim 5 wherein the magnetic gate control 

system comprises a plurality of magnets arranged in a Halbach array configuration.  

 

9.  The rotary fluid machine according to claim 5 wherein the one or more magnets 

are fixed to the second body and the one or more magnets comprise a first set of at 

least one magnet arranged to apply a force of attraction to move the gates toward the 

second body.  

 

10.  The rotary fluid machine according to claim 9 wherein the one or more magnets 

fixed to the second body comprise a second set of at least one magnet arranged to 

apply a force of repulsion to move the gates toward the first body.  

 

11.  The rotary fluid machine according to claim 10 wherein the one or more 

magnets fixed to the second body comprise a third set of at least one magnet arranged 

to apply a force of attraction to hold the gates near the second body, the third set of 

magnets being on a side of the first set of magnets opposite the second set.  

 

12.  The rotary fluid machine according to claim 9 comprising at least one lobe on 

the second body across which the at least one gate traverses wherein the at least one 

lobe has a crest that lies in close proximity to the first body and the first set of at least 

one magnet extends along one side of the at least one lobe toward the crest.  

 

13.  The rotary fluid machine according to claim 12 wherein the one side of the crest 

leads to an adjacent fixed diameter portion of the second body and wherein the first set 

of magnets comprises a first one piece magnet that spans from a first location adjacent 

the crest to a second location adjacent the fixed diameter portion and wherein the first 

one piece magnet has a constant or a variable magnetic field in the direction of rotation 

between the first and second locations.  
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14.  The rotary fluid machine according to claim 13 wherein each one piece magnet 

has a planar base on a radial inner side of the one piece magnet that is inclined relative 

to a tangent plane of an immediately adjacent portion of the second body.  

 

15.  The rotary fluid machine according to claim 13 wherein the first one piece 

magnet has a radial outer surface of a profile substantially the same as that of the one 

side of the lobe.  

 

16. The rotary fluid machine according to claim 1 wherein the gate is: (a) made of a 

ferromagnetic material and the gate forms part of the magnetic gate control system; (b) 

a magnet and the gate forms part of the magnetic gate control system; or, (c) provided 

with one or more gate magnets and the gate magnets form part of the magnetic gate 

control system.  

 

17.  The rotary fluid machine according to claim 1 wherein the gates are tapered on 

opposite radially extending sides in a manner so that an axially extending side of the 

gate closest the second body is shorter in length than an opposite axially extending side 

of the gate.  

 

18.  The rotary fluid machine according to claim 1 wherein the magnetic gate control 

system is further arranged to space the gates from opposite radial sided of the first 

body.  

 

19.  The rotary fluid machine according to claim 1 comprising M gates where M is an 

integer, wherein the second body is provided with N lobes wherein M>N and M/N is a 

non-integer >1.  

 

20.  The rotary fluid machine according to claim 1 wherein the machine is bi-

directional.  

 

21.  The rotary fluid machine according to claim 1 comprising at least one lobe on 

the second body across which the at least one gate traverses, with a working fluid inlet 

and a working fluid outlet provided on respective circumferentially opposite sides of the 

at least one lobe wherein working fluid is able to enter and exit the working fluid space 

through the inlet and out respectively.  
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22.  The rotary fluid machine according to claim 1 comprising a manifold located 

between the working fluid intake and the working fluid exhaust, the manifold configured 

to divert an axial flow of fluid entering from the working fluid intake to flow in a radial 

outward direction into the working fluid space, and subsequently divert working fluid in 

the working fluid space in a radial inward direction to exit from working fluid exhaust in 

the axial direction.  

 

23.  A method of operating a rotary fluid machine having first and second bodies, the 

bodies being rotatable relative to each other about an axis of rotation, the axis of 

rotation forming an axial direction of the machine, the bodies being arranged one inside 

the other to define a working fluid space there between, a working fluid intake and a 

working fluid exhaust forming an axial flow path being co-axial with the axial direction 

and enabling working fluid to flow into and out of the machine in an axial direction 

wherein the working fluid space is in fluid communication with the intake and the 

exhaust, and at least one gate, the at least one gate being carried by or otherwise 

coupled with the first body and movable with respect to the bodies, the method 

comprising magnetically controlling motion of the gates for at least one portion of a 

cycle of the rotation of one of the bodies relative to the other.  

 

24.  The method according to claim 23 wherein magnetically controlling motion of the 

gates comprises magnetically biasing the gates to move toward the second body for a 

plurality of first portions of the cycle of rotation.  

 

25.  The method according to claim 24 wherein magnetically controlling motion of the 

gates comprises magnetically biasing the gates to retract into the first body for a 

plurality of second portions of the cycle of rotation, wherein the second portion are 

interleaved with the first portions.  

 

26.  The method according to claim 23 wherein magnetically controlling motion of the 

gates comprises one of: (a) providing one or magnets in or on the second body to 

produce a magnetic field capable of inducing the motion of gates; (b) providing one or 

magnets in or on the first body to produce a magnetic field capable of inducing the 

motion of gates; (c) providing one or magnets in or on the gates to produce a magnetic 

field capable of inducing the motion of gates; or, (d) forming the gates of a 

ferromagnetic material.  
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27.  The method according to claim 26 comprising, when a plurality of magnets is 

provided, arranging the magnets in a Halbach array.  

 

28.  The method according to claim 23 comprising magnetically levitating the gates. 


