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A wind power device incorporating a curved duct through which a rotatable
shaft passes in a direction such that the axis of the shaft is normal to the plane
containing one end of the curved duct and which continues through the curving
portion of the wall of the duct opposite said end ofthe duct to the outside of
the duct where it is connectible to a power-consuming device. A set of radially
extending helically curved aerofoil blades is attached to the shaft at said end of
the duct. Support means mounted on the blades at the tips thereofrest on a
fixed annular guide means surrounding said end ofthe duct. Mounting means
supports the duct in a position in which the shaft is vertical.
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Claims

What is claimed is:

1. A wind power device comprising:

a frame;

means for rotatably mounting said frame;

a curved duct carried by said frame for rotation therewith having one end lying
mn a substantially horizontal plane;

a rotatable shaft extending through the geometric center of said one end of the
duct having its axis normal to the plane of said one end, said shaft also
extending through a curved wall portion of the duct opposite said one end
thereof andcontinuing outwardly of said wall portion so as to be connectible to
a power-consuming device;

a plurality of radially extending helically curved aerofoil blades attached to said
shaft at said one end of the duct;

a pair of axially spaced annular rails carried by said duct at said one end
thereof having different diameters and encircling the aerofoil blades;

a stub shaft projecting radially from the tip of each of one end of the duct
having its axis normal to the plane of said one end, said shaft also extending
through a curved wall portion of the duct opposite said one end thereof and
continuingoutwardly of said wall portion so as to be connectible to a power-
consuming device;

a plurality of radially extending helically curved aerofoil blades attached to said
shaft at said one end of the duct;

a swing arm mounted pivotably at the end of each said blade swingable about
a radial axis;

a roller carried rotatably at each of the opposed ends of said swing arms, said
rollers being rotatable about parallel axes;

a pair of axially spaced annular rails mounted coaxially on said duct at said one
end thereof, said rails encircling the aerofoil blades and said rollers being
located between said rails;
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biasing means operative upon each of said swingable arms to said blades;

a pair of rollers mounted i axially spaced relation on each of said stub shafts,
each said roller engaging a respective one of said annular rails;

said means for rotatably mounting said frame being arranged to support the
duct such that said rotatable shaft is vertically disposed.

2. A device as claimed in claim 1 in which the duct is mounted on said frame
to be rotatable about the axis of the rotatable shaft.

3. A device as claimed in claim 1 in which wind directing vanes to maintain
parallel flow of air passing through the duct are contained within the duct.

4. A device as claimed in claim 1 n which a set of swingable louvre blades is
fitted to the other end of the duct in a disposition transversely across said other
end of the duct.

5. A device as claimed i claim 4 in which a wind vane carried by the duct
projects from the duct on the opposite side of the shaft from the end of the
duct fitted with louvre blades.

6. A wind power device according to claim 1, wherein said frame mounting
means comprises a stationary circular track and a plurality of rollers depend

from said frame to rest thereon.

7. A device as claimed i claim 1 m which the duct is mounted on said frame
to be rotatable about the axis of the rotatable shaft.

8. A device as claimed in claim 1 in which a set of swingable louvre blades is
fitted to the other end of the duct in a disposition transversely across said other

end of'the duct.

9. A device as claimed in claim 1 in which wind directing vanes to maintain
parallel flow of air passing through the duct are contained within the duct.

10. A wind power device comprising:
a frame;
means for rotatably mounting said frame;

a curved duct carried by said frame for rotation therewith having one end lying
in a substantially horizontal plane;
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a rotatable shaft extending through the geometric center of said one end of the
duct having its axis normal to the plane of said one end, said shaft also
extending through a curved wall portion of the duct opposite said one end
thereof andcontinuing outwardly of said wall portion so as to be connectible to
a power-consuming device;

a plurality of radially extending helically curved aerofoil blades attached to said
shaft at said one end of the duct;

a swing arm mounted pivotably on each said blade at the tip thereof swingable
about a radial axis;

a roller mounted at each of the opposed ends of said swing arms, the rollers of
each swing arm being rotatable about parallel axes;

a parr of spaced co-axial annular rails mounted on said duct and encircling the
blades with said rollers positioned between the rails;

and biasing means operative to urge each said arm to pivot and thereby tend
to bring the rollers thereon mto contact with the respective rails;

said means for rotatably mounting said frame being arranged to support the
duct such that said rotatable shaft is vertically disposed.

Patents Plus
11. A wind power device according to claim 10, wherein said frame mounting “* Images
means comprises a stationary circular track and a plurality of rollers depend w Enhanced PDF
from said frame to rest thereon. formats

12. A device as claimed i claim 10 in which the duct is mounted on said
frame to be rotatable about the axis of the rotatable shaft.

13. A device as claimed in claim 10 in which a set of swingable louvre blades
is fitted to the other end of the duct in a disposition transversely across said
other end of'the duct.

14. A device as claimed in claim 10 in which wind directing vanes to maintain
parallel flow of air passing through the duct are contained within the duct.

Description

This invention relates to adevice for utilizing the power of the wind. Search-enhanced
B} full patent PDF
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A device for utilizing the power of the wind in the well known form of such image

devices usually includes a set of sails attached to a central shaft which is more $9.95 Inore

or less horizontally orientated and means for swinging the assembly of shaft info

and sailsaround a vertical axis so that the sails can be made to face the

oncoming wind from whichever direction the wind is blowing. Frequently
means is provided for altering the angle of the sails to the plane of rotation. Intelligent

Various improved versions have beenbuilt these versions usually taking the turbocharged

form of having more than four sails of aspect ratio considerably greater than B! patent PDFs with

was traditional and being of metallic construction. Basically, however, the

. : . ) marked up images
design remains much the same as it has existed for hundredsof years.

One of'the drawbacks of the existing type of wind power plant lies in the $18.95 Fn?g—re
vibration which occurs in the sails when they are operating in strong winds. —
The vibration occurring can become great enough to break the sails even

although the normaltensile and bending stresses in the sails resulting from the

same static load are within the capacity of the sails to bear. No satisfactory

method of bracing the sails or shrouding the tips has been evolved to eliminate

this severe drawback with theresult that the normal practice in very high winds

which would otherwise provide the most power is to rotate the device so that

the plane of rotation of the sails makes an acute angle with the wind direction.

It is an object of the present invention to provide a wind power device which
can utilize the full force of the wind without danger from wind-induced
vibration.

A wind power device according to the invention incorporates a curved duct, a
rotatable shaft which passes through the geometrical centre of one end of the
duct i a direction such that the axis of the shaft is normal to the plane
containing saidend of the duct and which continues through the portion of the
wall of the duct opposite said end ofthe duct to the outside of the duct where
it is connectible to a power-consuming device, a set of radially extending
helically curved aerofoil bladesattached to the shaft at said end of the duct, the
tips of the blades carrying support means engaged with a fixed annular guide
means surrounding said end of the duct and mounting means arranged to
support the duct in a position in which the shaft isvertical.

The support means may take the form of a flat ring to which the tips of all the
blades are attached, the peripheral portion of the ring engaging the guide
means. In this construction the guide means may be constituted by a
multiplicity of pairsof rollers disposed around said end of the duct, the axes of
the rollers being radial with respect to the shaft, the rollers of adjacent pairs
being spaced from one another in a direction axially of the shaft and the
peripheral portion of the flat ringpassing between the rollers of each pair.

In an alternative construction said end of the duct may carry a rail curved in the
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form of a ring, each blade being fitted at the tip with a bracket supporting two
wheels engaging opposite sides of the rail so that the rail is between the
wheels. In this construction each blade may be connected at the tip to the
adjacent blades by links connected to the blades by pivots.

In another construction said end of the duct may carry two parallel rails each
formed as a ring surrounding and co-axial with the shaft, the tip of each blade
carrying two rollers mounted on a swing arm and associated with biasing
means urgingthe arm to swing towards a position n which the line connecting
the axes of the two rollers is parallel with the axis of the shaft, the rollers being
located between the rails. Alternatively the two rings may be of different
diameters and the tworollers on each blade may be mounted co-axially on a
common radially disposed shaft, each roller engaging a respective ring.

The duct may be mounted to be rotatable about the axis of the shaft.

The mounting means supporting the duct may be a frame which carries
supporting means, e.g. rollers engaged with a fixed circular track, the axis of
the shaft passing through the centre of the track.

The other end of the duct may be fitted with a set of swingable louvre blades
disposed transversely across said other end of the duct.

The duct may contain wind directing vanes to maintain parallel flow of air
passing through the duct.

The duct may carry a wind vane projecting from the duct on the opposite side
of the shaft from the end of the duct fitted with the louvre blades.

A practical embodiment of the invention is illustrated in the accompanying
drawings in which

FIG. 1 is a side elevation in section of a wind power device,
FIG. 2 is an elevation looking in the direction of the arrow A in FIG. 1 and
FIG. 3 is a plan view of the device.

FIG. 4 1s an end view of one of the blades and illustrates an alternative
construction for supporting the tips of the blades.

In the drawings 1 denotes a duct curved through an angle of 90°, one end 2
being an entry end and bemngfitted with a set of swingable blades forming a
louvre 3 disposed transversely across the entry end 2 and the other end 4
being a discharge end. 5 denotes a rotatable shaft which passes through the
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geometrical centre of the end 4 of the duct in adirection such that the axis of
the shaft is normal to the plane containing the end 4, the shaft 5 continuing
through the portion 6 of the wall of the duct opposite the end 4 and continuing
to the outside of'the duct where it is connected to apower-consuming device
7. 8 denotes a set of helically curved aerofoil blades attached to and radially
extending from the shaft 5. Each blade 8 carries at the tip two coaxial rollers 9
and 10 mounted on a radially extending stub shaft 11, the rollersbeing
arranged to run between respective circular guideways 12 and 13 ofa guide
means constituted by two rails curved mto ring form. The duct 1 is carried by a
frame 14 which is mounted on rollers 15 resting on a fixed circular track 16
concentricwith the axis of the shaft 5 so that as the frame 14 rotates about the
centre ofthe circular track 16 it also rotates about the axis of the shaft 5. 17
denotes an operative connection from a servo mechanism 18 controlled by the
power consuming device 7and arranged to operate the louvres 3 to set them in
a particular position in accordance with the load on the device 7. 19 denotes
wind directing vanes in the duct to promote streamline flow of air passing
through the duct.

Means not shown sensitive to the wind direction is arranged to operate driving
mechanism for the rollers 15 causing the rollers 15 to rotate and swing the
frame 14 about the axis of the shaft 5 to a desired orientation relative to the
winddirection. The power consuming device 7 may be an electrical generating
plant or a pumping plant. The guideways 12 and 13 may be formed as part of
a tubular casing 20 provided at the end 4 ofthe duct to promote a smooth
flow of air leaving the end 4of'the duct so that the blades 8 may operate at
their greatest efficiency.

In FIG. 4 which illustrates an alternative construction for supporting the blades
21 denotes a pivot pin projecting radially from the tip of each blade, 22
denotes a swing arm mounted on the pivot pin 21, 23 denotes rollers mounted
on the swingarm 22 at opposite ends of the swing arm and 24 denotes spring
means connected between the blade 8 and the swing arm 22 and arranged to
urge the swing arm to swing into alignment with the axis of the shaft 5.

In practice, the mounting means 14 holds the duct 1 so orientated that the axis
ofthe shaft 5 is vertical the rollers 15 resting on the track 16 permitting the
duct to swing about any chosen angle up to a full circle around the axis of the
shaft5. For normal locations the duct is curved through an angle of 90° but if
the device is to be mounted on a sloping site the duct may be curved to less
than 90° to take account of the fact that wind will normally blow up a slope
even ifit may strike the lower part of the slope horizontally. The track 16 will,
however, always be horizontal so that the duct can swing about the vertical
axis of the shaft. Wind entering the duct at the entry end 3 is guided around the
duct by the vanes19 and through the blades 8 which thereupon rotate, the
rotational movement being communicated to the shaft 5 and thus to the power
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consuming device 7 connected to the shaft 5. The guideways 12 and 13
reduce flexure of the blades resulting both fromwind force and any vibration
which tends to occur in the blades and the guideway 12 additionally supports
the weight of the blades, The amplitude of the vibration of the blades is limited
by the normal running clearance between the rollers 9 and 10 andthe
guideway. This makes it possible to utilize the full wind power even at high
wind speeds without danger to the blades.

In the construction of FIG. 4 each spring 24 urges the associated swing arm
22 to swing to a position in which the rollers 23 are pressed against the
respective rail 13. This construction eliminates or damps out vibration of the
blades becauseno clearance occurs between the rollers and the guideway
constituted by the rails. Any rregularity in the spacing of the guide rails 13 or in
the surface thereof'is eliminated by a corresponding swinging action of each
arm 22 so that each blade 8 isfirmly but elastically connected during its radial
movement. Where control of the power output is required, this is effected by
swinging the blades of the louvre 3 to alter the effective area of the entry end 3
ofthe duct. The wind vane on the ductwhere this is provided causes the duct
to swing to face the wind. Alternatively a device sensitive to the wind direction
rotates the rollers 15 whereby to swing the duct to face into the wind,

The mounting of the blades to rotate in a horizontal plane facilitates supporting
of'the blades since the weight of the blades is borne evenly around the entire
circumference ofthe guideway 12. In the normal type of wind power device
the wholeblade assembly tends to sag by its own weight thus rendering proper
support virtually impossible because the clearance which would require to be
allowed would be too great to have any effect in suppressing the large
amplitude vibration experienced munsupported blades whereas if the clearance
were made small enough to suppress vibration the guiding means would then
require to support the weight of the sagging assembly and would not only have
to be of heavy construction but the blades themselveswould also require to be
of heavy construction since they would require to bear the weight of the
assembly also.

The present unique construction of curved duct leading to a set of blades
arranged to rotate in a horizontal plane supported at the extremities has solved
all the problems previously encountered in the provision of large wind driven
plants.
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PREVENTING MEANS OR ARRANGEMENT

Yieldingly or pivotedly mounted or flexible blade

Upstream of runner

Plural distributing means immediately upstream of runner
Inlet scroll

Ads by Google

Permanent magnet

generators from The Switch. 1-5MW
and higher, with different drives.
www.TheSwitch.com

Home | Browse by Inventor | Browse by Examiner | Browse by Date | Resources | Contact Us | Legal Notices
© 2004-2012 PatentStorm LLC. All rights reserved.

Register
Username
Password

foreot password?

www.patentstorm.us/patents/4154556/fulltext.html 10/10



