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ASSEMBLY OF AIR AND PNEUMATIC DEVICES 

The subject of the present invention is an assembly of air and pneumatic devices, 

especially of high power devices, intended for power generation. 

Known from the Japanese Application JP2002130110 is a wind power plant of any 

height, consisting of multiple engine units with guiding vanes and auxiliary guiding vanes 

arranged coaxially. The rotors of individual units are connected through ratchet wheels in 

conjunction with ratchets in order to transfer torque to power receptors. 

According to the present invention, an assembly of devices is created from at least 

two, preferably three, columns interconnected with rigid connecting bars forming a truss 

construction. Each column is compiled from at least three vertical segments coaxially 

stacked one on top of another, the first one from the ground being fixed to a base. 

Connecting bars are preferably installed between every other segment. 

A segment consists of a stator and a rotor. The stator of a segment is formed by four 

tubular struts connected at each end via round plates, a lower and an upper one, mutually 

parallel, with the tips of the struts extending beyond the plates. The upper plate con sists of 

a ring and a bearing plate, which are connected detachably using bolts. The struts are 

spaced symmetrically around a circle with a diameter of less than the distance between 

the plates. Clamping rings are put onto the tips extending beyond the lower plate and are 

fixed to the plate. The clamping rings are equipped with lugs for fixing the connecting 

bars that connect the columns. The tips and the clamping rings comprise openings 

arranged in one direction and equally distant from the outer edges of the struts or 

clamping rings, intended for linchpins which link individual segments. In the axis of 

symmetry of the lower and the upper plates there are brackets for installing bearings. 

Fixed to the struts and the plates are two vertical panels arranged within one plane passing 

through strut axis, said panels being inclined at an acute angle with respect to a radius 

running from the axis of the plate to the axis of the strut. Between the panels there are 

embedded guide vanes in the form of rectangular walls, evenly spaced apart around a 
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circle and inclined at an acute angle with respect to the radius passing through their 

centers. 

At least one strut of each stator has a compressed air conduit connected to it at the point of 

its connection to the externally located panel. Each compressed air conduit in the stator is 

equipped with nozzles which are directed in a similar way as the panels. 

The stator houses a rotor whose shaft is supported on bearings. The shaft has two 

discs attached to it, between which discs there are vertical rotor blades arranged around 

the periphery, preferably in a quantity greater than eight, said blades having a 

semi-cylindrical shape. The stator guide vanes are so arranged with respect to the rotor 

blades that planes passing through the guide vanes are tangent to a circle on which there 

are axes of the semi-cylindrical rotor blades. Coupling disks are installed onto the rotor 

shaft tips projecting beyond bearing brackets, said disks being provided with strips which 

have fenders located on the outer side. The sides of the fenders are lined with flexible 

overlays. 

Rotor shafts of one column are coupled with a compressor connected to a compressed 

air tank. Going out from the tank are compressed air conduits which are connected to the 

compressed air conduits in the stators, located in the other columns. The compressed air 

conduits of stators arranged into a column are connected leak-tight. Between the 

compressed air tank and the conduits in the stators there is installed a solenoid valve 

connected through a control system to a rotor speed meter. 

The solution according to the present invention enables uninterrupted reception of 

power from those wind engine segments which are coupled with the devices being driven. 

During no wind periods the rotors of those segments are driven by the compressed air 

accumulated in the tank. Preferably, every third column of the air and pneumatic devices 

assembly is intended for the compression of air. The design of the segments ensures quick 

assembly and stability of the column unit, especially in a layout where the columns are 
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arranged in an equilateral triangle layout. Besides that, the design of the segment is 

characterized by a highly efficient utilization of wind force. 

The subject of the present invention is illustrated in an exemplary solution, in which 

Fig. 1 shows a schematic top view of a three column unit, Fig. 2 is a simplified view of the 

columns including a compressed air unit, Fig. 3 shows a segment stator in an axial view, 

enlarged scale, Fig. 4 shows a segment in cross-section, Fig. 5 is a general view of a rotor, 

Fig. 6 is an enlarged view from the face of the coupling disc, Fig. 7 is a detailed view of a 

connection between an air conduit and a strut in cross-section, and Fig. 8 is a schematic 

view of the compressed air unit. 

According to the drawing, three base plates 1 anchored in the ground, arranged in an 

equilateral triangle layout, support each eight wind engine segments 2 in the form of three 

columns, 3a, 3b and 3c interconnected with rigid connecting bars 4 forming a truss 

construction. A wind engine segment 2 consists of a stator 5 and a rotor 6. The stator 5 is 

composed of four tubular struts 7 connected at their ends to a lower plate 8 and an upper 

plate 9, said plates being parallel with respect to each other, with tips 10 of the struts 7 

protruding beyond the plates 8 and 9. The upper plate 9 consists of a ring 11 and a bearing 

plate 12 attached to the ring 11 with bolts 13. Bearing brackets 14 are bolted to the lower 

plate 8 and the upper plate 12. The struts 7 are symmetrically spaced on a circle with a 

diameter of less than the distance between the plates 8 and 9. Four ribs 15 are welded to 

the bottom plate 8, the shorter side of a rib being connected to clamping rings 16 put onto 

the tips 10 of the struts 7. The clamping rings 16 are provided with lugs 17 for fixing the 

connecting bars 4. The struts 7 have welded to them, between the ring 11 and the lower 

plate 8, panels 18 and 19 situated in a plane passing through the strut axis, said panels 18 

and 19 being inclined at an acute angle with respect to the radius running from the axis of 

the stator 5 to the axis of the strut 7. Between the struts 7 there are sixteen guiding vanes 

20 in form of rectangular walls attached to the ring 11 and the lower plate 8. The guiding 

vanes 20 are evenly spaced around a circle. The tips 10 and clamping rings 16 comprise 

holes 21 for linchpins connecting individual segments 2, said holes 21 being arranged 
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radially and an equal distance from the edges of the tips 10 or the edges of the clamping 

rings 16. 

Supported in bearings 22 of brackets 14 of stator 5 is a shaft 23 of the rotor 6, whose 

ends protrude above the brackets 14. The shaft 23 has welded to it two discs 25 and 26 

with a diameter slightly smaller than the internal diameter of the ring 11. Between the 

discs 25 and 26, around their periphery, there are evenly spaced eight rotor blades 27 each 

having a semi-cylindrical shape, which are inserted in the holes in disks 25 and 26 and 

permanently connected to them. The ratio of the diameter of a semi-cylindrical rotor 

blade 27 to the diameter of the disks 25 and 26 is 1: 4. The blades 27 are so situated that 

a straight line passing through the axis of the shaft 23 of the rotor 24 is tangent to both 

their edges. With respect to the rotor blades 27, the guiding vanes 20 are arranged, 

similarly to the panels 18 and 19, in planes tangent to a circle around which there are 

spaced the axes of the semi-cylindrical blades 27. Onto the protruding tips of the shaft 23 

of the rotor 24 disks 28 are mounted, said disks having each four strips 29 ending with 

fenders 30 pointing outwards, said disks 28 being shifted with respect to each other by the 

width of a fender 30. The sides of the fenders 30 are lined with rubber overlays 24. When 

two segments 2 are connected, the fenders 30 of the coupling disks 28 will be on the same 

level. 

The struts 7 have attached to them conduits 31 of a compressed air unit, said conduits 

provided with nozzles 32 whose outlets are directed toward the center of the inner surface 

of the blades 27. The conduits 31 are provided with leak-tight connectors, enabling the 

supply of compressed air to the top segment 2. The conduits 31 of the top segment 2 are 

plugged. A compressor unit 33 is coupled with the shaft of the lower rotor 6 of column 3 a 

and connected to a high pressure air tank 34. The shafts 23 of the rotors 6 of the other two 

columns 3b and 3c are coupled with electricity generators 35. The compressed air tank 34 

is connected through a solenoid valve 36 and a compressed air system 37 and its 

branchings to the conduits 31 of stators 5 of columns 3b and 3c. The solenoid valve 36 is 

coupled via a control system 38 to a speed meter of the rotors 6. 
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Claims 

1. An assembly of air and pneumatic devices comprising segments which consist of a 

stator having stationary air guiding vanes and a rotor with vertical rotation axis, said segments 

stacked into vertical columns supported on base plates, whereas wind engines' shafts connected 

to each other in the columns are coupled with power receivers, characterized in that the 

assembly of air and pneumatic devices is composed of at least two, preferably three, columns 

(3), connected to each other with rigid connecting bars (4) fixed to stators (5), whereas each 

stator (5) is formed by four tubular struts (7) evenly spaced around a circle and connected to a 

round lower plate (8) and a round upper plate (9), whereas the struts have two panels (18) and 

(19) fixed to them, said panels located in a plane set at an acute angle with respect to a radius 

running through the axis of the strut (7), and additionally at least one strut (7) has a comp ressed 

air conduit (31) fixed to it, said conduit equipped with nozzles (32) directed parallel to the 

panels (18) and (19), whereas in the symmetry axis of the lower plate (8) and the upper plate (9) 

there are brackets (14) of bearings (22) in which a shaft (23) of the rotor (6) with blades (27) is 

supported, and the shafts (23) of the rotors (6) of one column (3a) are coupled with a 

compressor unit (33) connected to a compressed air tank (34) which is connected to a 

compressed air system (37) connected to the conduits (31) of the stators (5) of the other 

columns (3b) and (3c). 

2. The assembly of air and pneumatic devices according to claim 1, characterized in 

that the blades (27) of the rotor (6) have a semi-cylindrical shape. 

3. The assembly of air and pneumatic devices according to claim 1, characterized in 

that the guide vanes (20) between the lower plate (8), and the upper plate (9) in form of 

rectangular walls are placed in planes which are tangent to a circle on which there are the axes 

of the semi-cylindrical blades (27). 
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4. The assembly of air and pneumatic devices according to claim 3, characterized in 

that the upper plate (9) consists of a ring (11) to which detachably connected is a bearing plate 

(12). 

5. The assembly of air and pneumatic devices according to claim 1, characterized in 

that the tips (10) of the struts (7) protrude beyond the lower plate (8) and the ring (11), said tips 

(10) having clamping rings (16) mounted on the side of the lower plate (8) or on the ring (11) 

side. 

6. The assembly of air and pneumatic devices according to claim 5, characterized in 

that the tips (10) and the clamping rings (16) comprise through-holes (21) arranged in one 

direction and at equal distances from the external edges of the struts (7) or clamping rings (16). 

7. The assembly of air and pneumatic devices according to claim 5, characterized in 

that the clamping rings (16) are provided with lugs (17) for connecting the connecting bars (4). 

8. The assembly of air and pneumatic devices according to claim 1, characterized in 

that the connecting bars (4) are attached preferably between every other segment (2) of a 

column (3). 

9. The assembly of air and pneumatic devices according to claim 1, characterized in 

that on the rotor (6) shaft (23) ends protruding beyond the brackets (14) of the bearings (22) 

there are coupling disks (28) with strips (29) having at their tops fenders (30) placed on the 

outer side, the sides of the fenders (30) being lined with flexible overlays (24). 

10. The assembly of air and pneumatic devices according to claim 1, characterized in 

that between the compressed air tank (34) and the conduits (31) in the stators (5) there is 
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installed a solenoid valve (36) connected through a control system (38) with a rotor speed meter 

(6) 


