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DECORATIVE WIND TURBINE HAVING 
FLAME-LIKE APPEARANCE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to US. Provisional 
Patent Application 61/189,950 entitled, “Fine Arts Innova 
tions,” and ?led Aug. 22, 2008. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] None. 

NAMES OF THE PARTIES TO A JOINT 
RESEARCH AGREEMENT 

[0003] None. 

BACKGROUND 

[0004] According to the US. Department of Energy, mod 
ern, Wind-driven electricity generators Were born in the late 
1970's. See “20% Wind Energy by 2030,” US. Department of 
Energy, July 2008. Until the early 1970s, Wind energy ?lled a 
small niche market supplying mechanical poWer for grinding 
grain and pumping Water, as Well as electricity for rural bat 
tery charging. With the exception of battery chargers and rare 
experiments With larger electricity-producing machines, the 
Windmills of 1850 and even 1950 differed very little from the 
primitive devices from Which they Were derived. As of July 
2008, Wind energy provides approximately 1% of total US. 
electricity generation. 
[0005] As illustrated in FIG. 1, most modern Wind turbines 
typically have 3-bladed rotors 10 With diameters of 10-80 
meters mounted atop 60-80 meter toWers 12. The average 
turbine installed in the United States in 2006 can produce 
approximately 1.6 megaWatts of electrical poWer. Turbine 
poWer output is controlled by rotating the blades 10 around 
their long axis to change the angle of attack (pitch) With 
respect to the relative Wind as the blades spin around the rotor 
hub 11. The turbine is pointed into the Wind by rotating the 
nacelle 13 around the toWer (yaW). Turbines are typically 
installed in arrays (farms) of 30-150 machines. A pitch con 
troller (for blade pitch) regulates the poWer output and rotor 
speed to prevent overloading the structural components. Gen 
erally, a turbine Will start producing poWer in Winds of about 
5.36 meters/ second (12 miles per hour) and reach maximum 
poWer output at about 12.52-13.41 meters/second (28-30 
miles per hour). The turbine Will pitch or feather the blades to 
stop poWer production and rotation at about 22.35 meters/ 
second (50 miles per hour). 
[0006] In the 1980s, an approach of using loW-cost parts 
from other industries produced machinery that usually 
Worked, but Was heavy, high-maintenance, and grid-un 
friendly. Small-diameter machines Were deployed in the Cali 
fornia Wind corridors, mostly in densely packed arrays that 
Were not aesthetically pleasing in such a rural setting. These 
densely packed arrays also often blocked the Wind from 
neighboring turbines, producing a great deal of turbulence for 
the doWnWind machines. Little Was knoWn about structural 
loads caused by turbulence, Which led to the frequent and 
early failure of critical parts. Reliability and availability suf 
fered as a result. 

[0007] A dominant factor driving development of Wind 
turbine technology is a desire for increasedpoWer production. 
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Where Wind turbines are intended to reduce carbon emissions 
that Would otherWise occur from the burning of fossil fuel, 
high poWer output means a greater reduction in carbon emis 
sions. Increasing poWer production typically reduces cost of 
generation of electricity by alloWing ?xed costs to be spread 
over a larger amount of variable poWer production. 
[0008] One factor affecting the poWer output from a Wind 
turbine is rotor siZe. In a typical, 3-bladed, horiZontal axis 
Wind turbine, the amount of energy available to be captured 
depends on the sWeep area of the rotor blades. The greater the 
sWeep area, the greater the potential amount of energy in the 
Wind that could be captured. As of August 2009, rotor blades 
may exceed 100 meters in length. 
[0009] Another factor affecting the poWer output from a 
Wind turbine is e?iciency, that is, the percentage of available 
poWer in a given cross section of Wind that the turbine actually 
captures. It is generally believed that horiZontal axis Wind 
turbines that have their axis of rotation parallel to the direc 
tion of the prevailing Wind have better ef?ciency than trans 
verse-axis Wind turbines. So-called “horizontal axis” Wind 
turbines have rotors With an axis of rotation that is horiZontal 
(i.e., parallel to the earth’s surface) and typically parallel to 
the direction of the prevailing Wind. So-called “vertical axis” 
Wind turbines typically have rotors With an axis of rotation 
that is vertical (i.e., at right angles to the earth’s surface) and 
typically perpendicular to the direction of the prevailing 
Wind. Wind turbines that have rotors With an axis of rotation 
perpendicular to the direction of the prevailing Wind are often 
called “transverse axis” Wind turbines, regardless of the ori 
entation of their axis of rotation. 

SUMMARY 

[0010] An object of the invention is to provide a Wind 
turbine for deployment in high-visibility areas. Other objects 
of the invention include: 

[0011] 1. providing a transverse axis Wind turbine; and 
[0012] 2. providing a Wind turbine With integrated pho 

tovoltaic cells. 
[0013] These and other objectives are achieved by provid 
ing a transverse axis Wind turbine With a visual envelope 
suggestive of a ?ame. Blades of the Wind turbine preferably 
have a curvilinear envelope that tapers near a tip end and Wrap 
around the axis of rotation. The cross section of such a Wind 
turbine typically Would be smaller than that of a Wind turbine 
With a rectangular cross section having the same maximum 
Width and height. A preferred Wind turbine includes an elec 
tric generator and may optionally include photovoltaic cells 
that store energy in a battery, capacitor, or other storage 
device. A preferred Wind turbine also includes a connection 
for transmitting electrical poWer. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0014] Reference Will be made to the folloWing draWings, 
Which illustrate preferred embodiments of the invention as 
contemplated by the inventor(s). 
[0015] FIG. 1 illustrates a prior art Wind turbine. 
[0016] FIG. 2 is a side vieW of a decorative Wind turbine. 
[0017] FIG. 3 is a top vieW of the Wind turbine if FIG. 2. 
[0018] FIG. 4 is a cut-aWay side vieW of the Wind turbine if 
FIG. 2 illustrating a location of an electrical generator. 
[0019] FIG. 5 is a side vieW of a blade for a decorative Wind 
turbine. 
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[0020] FIG. 6 is a perspective vieW of a decorative Wind 
turbine With a mount bearing photovoltaic cells. 

DETAILED DESCRIPTION OF THE INVENTION 

[0021] FIG. 2 is a side vieW of an exemplary, decorative 
Wind turbine. Visually, a preferred turbine has an overall 
appearance suggestive of a candle or other ?ame. This can be 
accomplished by providing a vertical axis rotor With a bottom 
end (along the axis of rotation) having a generally Wider 
visual cross section, a top end having a generally narroWer 
visual cross section, and a curvilinear envelope. The Widest 
visual cross section may be in the middle. For purposes of 
description, an exemplary turbine Will be described as having 
a base end and a tip end With an implication that the turbine 
frequently Will be oriented With the tip end up and the bottom 
end doWn to be suggestive of the Way a candle or other ?ame 
often has a Wider base, an even Wider center, and a narroWer 
tip than the both. This orientation is not required. The visual 
cross section may broadest in the middle, but preferably 
tapers to a relatively narroW tip. 
[0022] Structurally, an exemplary turbine includes a rotat 
ing part (rotor) and a ?xed part. The rotating part includes 
blades 20a, 20b, 20c, 20d and, optionally, a rotating housing 
22. The blades 20a, 20b, 20c, 20d preferably attach at their 
root (base) ends to a rotational housing 22. The blades 20a, 
20b, 20c, 20d may connect together at their tip ends through 
a cap or ?neal 27. (The term “?neal” is used here to mean any 
structureipreferably but not necessarily decorativeiused 
to join tips of blades. A ?neal may alternately be a plate or 
other shape.) FIG. 2 illustrates a turbine With four blades, but 
differing numbers of blades may be used. The ?xed part of the 
turbine usually Will include a base 24 and, optionally a ?xed 
housing. The base 24 may include a central post 25 and a 
disc-shaped horiZontal plate 26, though other supporting 
arrangements may be used. 
[0023] Aerodynamically, the blades 20a, 20b, 20c, 20d are 
adapted to rotate about a central axis that extends from the cap 
or ?neal 27 to a centroid of the housing 22. The blades 20a, 
20b, 20c, 20d and cap or ?neal 27 preferably provide su?i 
cient structural strength that no central axel is required. Fre 
quently, the axis of rotation Will be perpendicular to the 
ground, and blades Will be adapted to rotate in the presence of 
a Wind traveling in a direction parallel to the ground, making 
it a so-called transverse axis Wind turbine. In a preferred 
embodiment, the blades 20a, 20b, 20c, 20d, housing 22, and 
cap or ?neal 27 are joined together and rotate as a single unit. 
Altemately, the blades may couple to a non-rotating housing 
or other structure through a bearing. 
[0024] When vieWed from the side as in FIG. 2, the blades 
20a, 20b, 20c, 20d have a visual envelope that is not rectan 
gular. The envelope can be thought of as the outline of the 
silhouette, the shadoW the blades Would cast on a Wall, or in 
mathematical terms, as an outline of a projection of the blades 
onto a plane parallel to the axis of rotation. In the example of 
FIG. 2, the envelope is curvilinear, Which here means that at 
least a portion of the envelope is curved rather than a straight 
line. The envelope has a height denoted in FIG. 2 as line 
segment H-H. The envelope has maximum Width at points 
denoted in FIG. 2 as arroWs MW. The area of the envelope is 
less than the area of a rectangle of the same height and 
maximum Width. The curvilinear envelope reduces the cross 
section of Wind that engages the turbine blades, Which in turn 
reduces the total amount of poWer that potentially could be 
captured When compared to a turbine With a rectangular enve 
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lope of equal height and maximum Width. The minimum 
Width of the envelope at the tip may be less than 50%, 25%, or 
even 10% of the maximum Width depending: on the number 
of blades; the overall height, Width, and other dimensions of 
the turbine; and other factors. 
[0025] FIG. 3 is a top vieW of the Wind turbine of FIG. 2 
shoWing a vieW of blades 20a, 20b, 20c, 20d, housing 22, base 
plate 26, and cap or ?neal 27. FIG. 3 designates tWo points 28, 
29 along the leading edge of one of the blades 20a. The 
leading edge of the blade 20a attaches at its tip to the cap or 
?neal 27 at a ?rst point 28. The leading edge of the blade 20a 
attaches at its base to the housing 22 at a second point 29. In 
FIG. 3 it can be seen that the point of attachment to the cap or 
?neal 27 is advanced approximately 90 degrees around the 
central axis of rotation. The degree of advancement may be 45 
degrees, 90 degrees, or more than 180 degrees depending on 
the number of blades, the overall turbine geometry, and other 
factors. The degree of advancement may mean that different 
portions of the blade engage With the Wind at different times 
to cause a torque to rotate the rotor. This has an effect of 
smoothing out the torque over time When compared to trans 
verse axis turbines With straight blades. In such straight 
bladed turbines, torque impulses are more discrete as an 
individual blade moves into and out of its orientation of 
maximum torque. 
[0026] The term “leading edge” here is used here only as a 
convenient point of description to refer to the point of attach 
ment. It is the side of the blade facing into the direction of the 
prevailing Wind When on the doWnWind part of its rotational 
cycle. When the blade is on the doWnWind part of its rotational 
cycle, the “leading edge” Would be facing opposite the direc 
tion of the blade’s travel. The term is not intended to require 
the blade to operate at any particular velocity relative to the 
prevailing Wind. Where the point of attachment of the tip is 
greater than 180 degrees, one portion of the blade may be on 
an upWind leg While another portion of the leg may be on the 
doWnWind leg of rotation. The leading edge may be identi?ed 
by choosing any portion of the blade While on the doWnWind 
leg. 
[0027] As can be seen in FIG. 2, the advancement of the 
point of contact at the blade tips contributes to a visual appear 
ance suggesting a ?ame. FIGS. 1 and 2 also illustrate that the 
blades 20a, 20b, 20c, 20d become narroWer toWard the tip, 
Which further contributes to the visual appearance of a ?ame. 

[0028] FIG. 4 is a cut-aWay side vieW of the Wind turbine of 
FIG. 2 illustrating a location of an electrical generator 30. The 
generator 30 preferably has a rotor coupled through a ?ange 
31 to the rotational housing 22 or other rotational structure 
that in turn couples to the blades 20a, 20b, 20c, and 20d. The 
generator 30 preferable has a stator coupled through a casing 
mount 32 to the central post 25 or other non-rotating struc 
ture. The housing 22 is clear to rotate With the blades 20a, 
20b, 20c, 20d Without interference from the casing mount 32 
or other ?xed structure. The generator 30 preferably has bear 
ings su?icient to support the axial (Weight) load and lateral 
(side) stresses of the blades 20a, 20b, 20c, 20d and other 
rotational components. The housing 22 preferably is Weath 
erproofed to shield the rotor and other electrical components, 
such as electrical storage device, fuses, Wiring, connectors, 
etc., from rain and other elements. 
[0029] FIG. 5 is a side vieW ofa blade 40 for a decorative 
Wind turbine. The blade has a root end 41 and a tip end 42. The 
blade also has a leading edge 43 and a trailing edge 44. The 
blade chord (cross section taken in a direction from the lead 
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ing edge to the trailing edge) is Wider at the root end 41 than 
at the tip end 42. When vieWed in a static position as in FIG. 
5, it can be seen that blade has a tWist along its length from the 
base end 41 to the tip end 42. The orientation of a blade chord 
at the tip end 42 is advanced around the axis of rotation 
relative to the orientation of a chord at the base end 41. 
[0030] FIG. 6 is a perspective vieW of an alternate, decora 
tive Wind turbine integrated With photovoltaic cells 53. Here, 
the photovoltaic cells 53 attach to a top surface of a base plate 
54. The base plate 54 couples to a mount 55, Which may be a 
holloW cylinder adapted to ?t onto a cylindrical post (not 
shoWn). A set screW 56 locks the mount 55 to the post. The 
mount may attach to the base plate 54 With reinforcing brack 
ets 57, Welds, or other attachments. Other mounts may be 
used according to installation site. For example, the mount 
may be made integral to fence posts, lamp posts, or any other 
object. 
[0031] In the embodiment of FIG. 6, the housing has tWo 
parts. A domed top part 51 a couples to and rotates With the 
blades 50a, 50b, 50c, and 50d. A cylindrical bottom part 51b 
couples to the base plate 54 and remains stationary. The top 
and bottom parts couple to one another through a bearing. A 
generator (not shoWn) is located Within the housing 51a, 51b. 
The generator rotor couples to the housing top part 51a. The 
generator stator couples to the housing bottom part 51b. The 
cap or ?neal 52 of this embodiment is a disc. 
[0032] The embodiments described above are intended to 
be illustrative but not limiting. Various modi?cations may be 
made Without departing from the scope of the invention. The 
breadth and scope of the invention should not be limited by 
the description above, but should be de?ned only in accor 
dance With the folloWing claims and their equivalents. 
What is claim is: 
1. A Wind turbine comprising: 
a rotor adapted to rotate about an axis of rotation that is 

perpendicular to a direction of a prevailing Wind, said 
rotor having blades characteriZed by having: 

(a) a root end, 
(b) a tip end remote from the root end along the axis of 

rotation, and 
(c) a curvilinear radial envelope that is generally Wider 

toWard the root end and narroWer near the tip; and 
a ?xed supporting structure. 
2. A Wind turbine as in claim 1 Wherein the minimum 

envelope Width is less than about ?fty percent (50%) the 
maximum envelope Width. 

3. A Wind turbine as in claim 1 Wherein the minimum 
envelope Width is less than about tWenty ?ve percent (25%) 
the maximum envelope tip. 
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4. A Wind turbine as in claim 1 Wherein the minimum 
envelope radius is less than about ten percent (10%) the 
maximum envelope radius. 

5. A Wind turbine as in claim 1 Where the rotor comprises a 
plurality of blades oriented axially along the axis of rotation, 
each blade having a root end proximate to the rotor root end 
and a tip end proximate to the rotor tip end, each blade having 
a leading edge position at the tip end that is advanced circum 
ferentially around the axis of rotation relative to the leading 
edge position at the root end. 

6. A Wind turbine as in claim 5 Wherein a blade leading 
edge position at the tip end is advanced at least about sixty 
degrees (60 deg.) around the axis of rotation relative to the 
leading edge position at the root end. 

7. A Wind turbine as in claim 5 Wherein a blade leading 
edge position at the tip end is advanced at least about ninety 
degrees (90 deg.) around the axis of rotation relative to the 
leading edge position at the root end. 

8. A Wind turbine as in claim 1 Wherein the rotor is Without 
a central axel along the axis of rotation. 

9. A Wind turbine as in claim 1 further including a housing 
at the root end enclosing an electric generator. 

10. A Wind turbine as in claim 1 Wherein the rotor further 
includes a housing at the root end enclosing an electric gen 
erator. 

11. A Wind turbine as in claim 9 Wherein the housing 
couples to the rotor of an electric generator. 

12. A Wind turbine as in claim 9 Wherein the housing 
couples to the stator of an electric generator 

13. A Wind turbine as in claim 9 Wherein the housing 
includes a ?rst part coupled to rotate With the blades and a 
second part coupled to remain non-rotational. 

14. A Wind turbine as in claim 1 further including a poWer 
take off device. 

15. A Wind turbine as in claim 1 further including at least 
one photovoltaic cell. 

16. A Wind turbine as in claim 1 further including an 
attachment ?xture for mounting to a post. 

17. A Wind turbine as in claim 1 further including a ?neal 
coupling the blades at the tip ends. 

18. A Wind turbine as in claim 1 Wherein: 

(a) the rotor has an envelope With a maximum Width and 
height; and 

(b) the cross sectional area of the envelope is less than the 
area of a rectangle having the maximum height and 
Width. 


