Wnd wheel 1. Field of the Invention The invention relates to a wind
wheel having a vertical axis of rotation, said wi nd wheel conprising
a rotor with a vertical shaft and at |east one support arm which
extends dianmetrically to the shaft and is provided with bl ades on
both sides of the shaft and is rotatably supported about the

| ongi tudi nal axis thereof relative to the shaft, wherein the bl ades
on both sides of the shaft are arranged at an angul ar offset from
each ot her about the |ongitudinal axis of the support arm and have a
centroid of the areas of wind attack which lies at a radial distance
fromthe longitudinal axis of the support arm 2. Description of the
Prior Art Wnd wheels with a vertical axis of rotation have a
revolving area in the direction of the wind and one agai nst the
direction\ofhdt\ogedi Nd, which requires special neasures in the

revol ving area agai nst the wind in order to keep the wind torque in
this area of the revolving direction as snmall as possible. For this
pur pose it %s gn 0 Povide the wi nd wheel with blades which form
a flom1pré#%ﬁ%—éﬁﬁgﬁkwgﬁﬂ@&n be adj usted about axes which are
parallel to the vertical axis of rotation. A control device is used

to position the incidence of the bl ades depending on their position
al ong t he Thebinvention ¢elatésoto vowindewheal havinguz ivedtioshyaxishaf rotation, said

of the wind | ead torque whi i s _advant ageoys, for, the

or opul 1 o181 21 GmArkpiee: oG o erdEH PR EEE S s8R Skt suprarg arm

known wi nevHidteektends @anrticdilyyiot e SioaPlaedi isyprogideadwity Hifges on both

actuators for the blades and the triggering of the said actuators.
sides of the shaft and is rotatably supported about the longitudinal axis thereof
relative to the shaft, wherein the blades on both sides of the shaft are arranged
at an angular offset from each other about the longitudinal axis of the support
arm and have a centroid of the areas of wind attack which lies at a radial dis-

tance from the longitudinal axis of the support arm.

2. Description of the Prior Art

Wind wheels with a vertical axis of rotation have a revolving area in the direc-
tion of the wind and one against the direction of the wind, which requires spe-
cial measures in the revolving area against the wind in order to keep the wind
torque in this area of the revolving direction as small as possible. For this pur-
pose it is known to provide the wind wheel with blades which form a flow profile
and which can be adjusted about axes which are parallel to the vertical axis of
rotation. A control device is used to position the incidence of the blades de-
pending on their position along the orbit in relation to the wind in such a way
that the flow of the wind leads to a torque which is advantageous for the pro-
pulsion of the wind wheel. The disadvantageous aspect in these known wind
wheels is especially the complexity caused by the actuators for the blades and

the triggering of the said actuators.



- 2 - In order to avoid such conplexity of the controls it is

al ready known (WO 89/11595 A2) to nount the support arms for the

bl ades rotatably about their longitudinal axis and to arrange the

bl ades on both sides of each shaft at &n angul ar of fset against one
anot her about the longitudinal axis of the support arm so that the
centroid of the areas of wind attack of these blades |lies at a radial
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THE | WEI\F(.!J_L%\IQ its rotation about the vertical axis of rotation, the blades which are con-
nected with each other by the support arm will pivot around, so that the blade
revolving from the area of upwind into the area of downwind will be pivoted into
the wind and the opposite blade reaching the upwind area will be pivoted out of
the wind as a result of the connection of the two blades which is torque-proof
concerning the support arm axis. The connection of the blades with the associ-

ated support arm which is fixed with respect to the rotation of the support arm



The invention is therefore based on the object of providing a w nd
wheel of the kind mentioned above with conparatively sinple
constructive neans in such a way that %fpeC|aIIy in the transitional
regi on between the downwi nd and upwi nd~area of the orbit a respective
propul si on noment can be ensured. This object is achieved by the
invention in such a way that the bl ades are supported on the support
ar m t her ediauses &piveting of dieblasies alwsilthesuared aser pds dite anstr owlootk the

Cappor tanhHE AT Bhnedfin? RBh' B hadhEL eflotaP plBEP G ARus S Hih Beptlio

be kept inhe Ipegitddingl Hys lofehaistgpbitsaht duhihgthelrbewenaof heoroadr; eow-
utilization of the wind attack areas because the bl ades are tw sted

on the do¥@r.n@eshlagesare ﬁéswmtﬁdtlnramgwttcrfethmﬁameﬂow)ﬁw pebit about
di recti on 9 ehfedi %& @r%?é‘t orF Sffht Wi E WHeAL | Wfbhaé@ﬁg ﬁ% sé@an-
(0] ro | on of t

t hat they are nove e axi s o €'ro
paral |l el ttagé lﬂwtseﬁp:eesallallnmlge tizesitiohik %rdametmfeerdhelmv?mn?faﬂddl mwvhhe
pi voti ng novenent of the support arm about its itudinal axis. As
a result &Fc? g?ﬂ’ ar&a'fttpami?ﬁépatm%wenhc e d '&89@&%’?8‘&@998“?%
rotor, the flow noves agai nst the bl ades transversely to their wnd
attack area irrespective of the rotational position of the rotor,
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pressurization conditions for the wind wheel. - 4 - For the purpose
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As a result of this measure, the individual blades can be kept in a position by
the wind itself which allows a favorable utilization of the wind attack areas be-
cause the blades are twisted on the downwind side of the orbit through the
wind in opposite direction to the rotor about their articulation axes in such a way
that they are moved with respect to the axis of rotation of the rotor parallel to
themselves along the orbit, but obviously also follow the pivoting movement of
the support arm about its longitudinal axis. As a result of this additional rotation
in opposite direction to the rotor, the flow moves against the blades trans-
versely 1o their wind attack area irrespective of the rotational position of the ro-
tor, leading on the downwind- side of the orbit fo advantageous pressurization

conditions for the wind wheel.



BRI EF DESCRI PTI ON OF THE DRAW NGS The subject matter of the invention
I's showmn in the drawi ngs by way of exanple, wherein: Fig. 1 shows a
w nd wheel in accordance with the inve_r}{_ion in a schematic side view
in the direction of the |ongitudinal axis of the support arm w t hout
wind load; Fig. 2 shows the wind wheel according to Fig. 1 in a top
vieww th wnd |oad, and Fig. 3 shows a constructional variant of a
wi nd wheelFarnthgcedirgsscef wfgwlvrr@tatﬁb@nmquﬁtm@ &nthiel blades aabaah an axis
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dinal axis of the support arm, the support arms can comprise at their ends mu-
tually angularly offset bearing yokes, in which the blades are mounted by way
of axle journals for example. Despite the free rotating capability of the blades
about this axis, the torsion-proof connection of the blades relative to the longi-
tudinal axis of the support arms remains a precondition for the adjustment of
the blades with the support arms. Another possibility for mounting the blades is
provided when the blades comprise two sections which are disposed on both
sides of the support arms and which are mounted with the help of holding
brackets on a common axis securing the torsion-proof connection of the blade

sections.
BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter of the invention is shown in the drawings by way of exam-

ple, wherein:

~ Fig. 1 shows a wind wheel in accordance with the invention in a schematic side
view in the direction of the longitudinal axis of the support arm without
wind load;
Fig. 2 shows the wind wheel according to Fig. 1 in a top view with wind load,
and
Fig. 3 shows a constructional variant of a wind wheel in accordance with the

invention in an illustration corresponding to Fig. 1.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

In accordance with the embodiment according to Figs. 1 and 2, the wind wheel
comprises a rotor 1 with a vertical shaft 2 which is rotatably mounted in a hous-
ing 3, which advantageously comprises a generator which can be driven with
the help of the wind wheel. The rotor 1 is provided with support arms 4 for



I n accordance with the enbodi nent according to Figs. 1 and 2, the
wi nd wheel conprises a rotor 1 with a vertical shaft 2 which is
rotatably nounted in a housing 3, whi c_rbn_advant ageously conprises a
generator which can be driven with the *help of the wi nd wheel. The
rotor 1 is provided with support arnms 4 for - 5 - blades 5, which
arnms are rotatably nmounted with rgzg{ect to shaft 2. The arrangenent
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wind load because the wind load will subject the blades 5 on the opposite sides
to a torque in the same direction as a result of the position of their centroids in
relation to the support arm -4, which torque rotates the blade downstream of the
support arm 4 in the direction of the wind into the wind and the blade upstream
of the support arm 4 out of the wind, as is shown in Fig. 2. This means that in
the revolving area of the rotor 1 with the wind the biades 5 offer a respectively
large wind attack area, but in the revolving area against the wind only a small
area of attack. When the support arms 4 pass through the wind direction 8 as
indicated in Fig. 2, the support arms 4 will always be rotated in such a way that

the blades 5 emerging from the upwind area will be rotated into the wind and



- 6 - the opposite blades 5 which cone fromthe downw nd area into

t he .upwi nd area are tw sted out of the wind. The bl ades 5 are nounted
on the support arnms 4 to be rotatable %bout axes 9. The arrangenent
has been nade in such a way that the axis 9 respectively extends
perpendicularly to the radial distance of the centroid of the w nd
attack area and perpendicularly to the |ongitudinal axis of support
arm 4. As the roppoksite dladesi &\Admfangmm‘mm the geiwnwihdl gme® intodhe tupsvind ar-
bl ades S achwevte W E res t tothe wind in the revolving area
of the rote@rarf IFHE R 8 ng the automatic pivoting of the

bl ades 5 into and out of the wind. As is shown in Figs. 1 and 2, the
bl ades 5 are respectively subdivided into two sections 10 which are
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on the blades 5 on the common axis 8 occurs by way of holding brackets 11.

Fig. 3 shows a construction for a wind wheel which is simplified with respect to
Figs. 1 and 2, comprising blades 5 which are mounted in a freely rotatable
manner about the axes 9 with respect to the support arms 4. The support arms
4 carry bearing yokes 12 at their ends which are angularly offset with respect to
each other and in which the blades 5 are mounted via axle journals 13 which
form the axis 9, so that the axis 9 will stand both perpendicularly to the radial
distance of the centroid of the wind attack area of the respective blade 5 from
the support arm 4 and also perpendicularly to the longitudinal axis of the re-
spective support arm 4. This arrangement also leads to a torque-proof connec-
tion with respect to the longitudinal axis of the support arms 4 for the blades 5,
which represents a precondition for the adjustment of the blades 5 with the

support arms 4 in the bearing bodies 6 in order to rotate the blades 5 in the re-



volving area with the wind into the wind and in the revol ving area
agai-nst the wind out of the wind during the passage of the support
arns 4 through the wind during the rotation of the rotor 1 about its
axis of rotation 7. - 8 - CLAIMS: 1. ‘A wind wheel having a vertical
axis of rotation (7), said wind wheel com prising a rotor (1) with a
vertical shaft (2) and at |east one support arm (4) which extends
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of fset from each other about the |ongitudinal axis of the support arm
(4) and haQ ng a centroid of their areas of wind attack which lies at
a radial distance fromthe |ongitudinal axis of the support arm(4),
characterized in that the blades (5) are nounted on the support arm
(4) thereof so as to be rotatable about an axis (9) perpendicular to
the radial distance of the centroid and to the |ongitudinal axis of

t he support arm (4).



2. A wind wheel according to claim1, characterized in that the
support arns (4) conprise bearing yokes (12) at their ends, which
yokes are arranged at an angul ar offsgtB_from each other and in which
the blades (5) are rotatably nounted. “3. A wind wheel according to

claimi1l,

characterized in that the blades (5) are subdivided into two

sections (10) which are disposed on both sides of the support arns
(4) and are connected with each other in a torsion-proof manner via
the axes (9). 4. A wind wheel according to claim3, characterized in
that the bl ade sec- tions (10) of the blades (5) are connected to the
common axis (9) via holding brackets CLIAIMS:

1. A wind wheel having a vertical axis of rotation (7), said wind wheel com-
prising a rotor (1) with a vertical shaft (2} and at least one support arm (4)
which extends diametrically to the shaft (2) and is provided with blades (5) on
both sides of the shaft (2) and is rotatably supported about the longitudinal axis
thereof relative to the shaft (2), with the blades (5) on both sides of the shaft (2)
being arranged at an angular offset from each other about the longitudinal axis
of the support arm (4) and having a centroid of their areas of wind attack which
lies at a radial distance from the longitudinal axis of the support arm (4), char-
acterized in that the blades (5) are mounted on the support arm (4) thereof so
as to be rotatable about an axis (9) perpendicular to the radial distance of the

centroid and to the longitudinal axis of the support arm (4).

2. A wind wheel according to claim 1, characterized in that the support arms
(4) comprise bearing yokes (12) at their ends, which yokes are arranged at an
angular offset from each other and in which the blades (5) are rotatably mount-

ed.

3. A wind wheel according to claim 1, characterized in that the blades (5) are
subdivided into two sections (10} which are disposed on both sides of the sup-
port arms (4) and are connected with each other in a torsion-proof manner via
the axes (9).

4. A wind wheel according to claim 3, characterized in that the blade sec-
tions (10) of the biades (5) are connected to the common axis (9) via holding

brackets (11).



