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Description

TECHNICAL FIELD OF THE INVENTION

[0001] This invention refers generally to an arrange-
ment related to a body of water and more particularly to
an arrangement for creating conditions from a prevailing
wind force for making possible the generation of electric
power.
[0002] Arrangements of this kind must comprise a; in-
dividual but coordinated pontoon units that can float in
the body of water, b; a plurality of, at least two, turbines
(wind-driven propellers) positioned adjacent to each oth-
er and coordinated, c; a mooring system solidly anchored
to a limited bottom area of said body of water, d; a gen-
erator unit for being driven by the rotating motion of a
turbine for generating said electric power, e: a cable sec-
tion connected on the one hand to said generator unit
and on the other hand to a land-based distribution net-
work distributing generated electric power.
[0003] More particularly said pontoon units are to be
structured by and associated with at least two vertical,
or at least substantially vertical, posts which may float so
as to form a frame portion.
[0004] In any case, an upright stabilizing the position
of the frame portion in the body of water is proposed.
[0005] Furthermore, said two posts are adapted to be
able to support a horisontally oriented beam structure
which is "flexurally rigid" in itself.
[0006] The beam structure is then to be adapted and
dimensioned such, that it will be able to support a plurality
of said wind turbines.
[0007] Each one of said two posts as well as the upright
are dimensioned and/or adapted in such manner with
respect to each other that with their lower portions sub-
merged in said body of water they maintain the frame
portion with the beam structure floating over the surface
of the water.
[0008] Furthermore, said upright is to be laterally dis-
placed in a plane, oriented through said frame portion
and said two posts, and with the upright being adapted
on the one hand to cooperate "torsion resistantly" with
said frame portion and on the other hand to be attached
to and to cooperate with said mooring system so as to
hold on to this.

BAKGROUND OF THE INVENTION

[0009] Methods, arrangements and structures related
to the technical field disclosed above and having a func-
tion and a character fulfilling requirements set up are
known earlier in a plurality of embodiments.
[0010] With regard to arrangements of the relevant
type it is known earlier to structure necessary pontoons
or pontoon units so that the latter rest and float on a water
surface or to structure them as floating vertical posts with
associated ballast.
[0011] As examples of the first-mentioned category the

contents of the following patent publications may be men-
tioned: NL-1008 318; EP-1 106 825-A2; US-G 294 844-
B1; DE-32 24 976-A1; DE-197 27 330-A1; WO-
00/58621-A1; DE-198 46 796-A1 and WO-02/073032-
A1.
[0012] As examples of the last-mentioned category the
contents of patent publications WO-2005/040 604-A2
and WO-03/076 800-A2 may be mentioned.
[0013] If the basic conditions associated with the rele-
vant invention are considered, the subject matter of pat-
ent publication WO-2007/009 464-A1, particularly Fig-
ures 1 and 2, may be noted as the earlier standpoint of
technology.
[0014] An arrangement related to a body of water is
shown and described here, more specifically an arrange-
ment for creating conditions for generating electric power
from prevailing wind forces.
[0015] The arrangement comprises a plant for exploit-
ing wind energy at sea, which plant comprises a number
of wind turbines. The plant comprises one or more sub-
stantially longitudinal beams, a support structure and
means for anchoring of the plant. The longitudinal
beam(s), whereon the wind turbines are placed, is/are
mounted on the support structure. This is supplied with
buoyancy elements, and the plant is adapted so that it
can adjust depending on the direction of the wind.
[0016] WO 99/02856 discloses an installation compris-
ing windmills which are mounted in a frame provided with
float bodies, and it is capable of rotation about a vertical
axis in order to turn the windmills towards the wind. In
order to keep the windmills upright, supporting means,
for example a body which is anchored to the bottom, are
disposed some distance away from the plane of the wind-
mills.

SUMMARY OF THE INVENTION

[0017] In view of the circumstance that the technical
considerations that a person skilled in the art in the rel-
evant technical field must carry out in order to offer a
solution of one or more posed technical problems are on
the one hand initally a necessary insight in the measures
and/or the sequense of measures to be taken and on the
other hand and a necessary choice of the one or more
means that are necessary, with regard thereto, the fol-
lowing technical problems should be relevant in produc-
ing the present subject of invention.
[0018] Considering the earlier standpoint of technolo-
gy as it is described above, it must therefore be seen as
a technical problem to be able to understand the signif-
icance of the advantages associated with and/or the tech-
nological measures and considerations which will be nec-
essary for creating, in an arrangement related to a body
of water, and more particularly in an arrangement for cre-
ating conditions for generating electric power, offering a
light structure which is based on utilizing two or more
vertical posts, one or more vertical uprights, one or more
bar-shaped means dimensioned for specifically taking
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up compressive force, and a plurality of means dimen-
sioned for specifically taking up tractive force.
[0019] Arrangements of this type are based on an ear-
lier known arrangement which is to include a; individual
but coordinated pontoon units that are displaceble in the
body of water, b; a plurality of, at least two, turbines (wind-
driven propellers) oriented adjacent to each other and
coordinated, c; a mooring system solidly anchored to a
limited bottom area for said body of water, d; a generator
unit for being driven by the rotating motion of a turbine
for generating said electric power, e: a cable section con-
nected on the one hand to said generator unit and on the
other hand to a land-based distribution network distrib-
uting generated electric power.
[0020] More specifically said pontoon units are to be
structured by and associated with at least two vertical,
or at least substantially vertical, posts that can float so
as to form the main part of a frame portion.
[0021] Furthermore, said two posts are to be adapted
to be able to support a horisontally oriented beam struc-
ture which is flexurally rigid in itself.
[0022] The beam structure is to be adapted and dimen-
sioned such, that it will be able to support said turbines.
[0023] Each one of said two posts together with said
upright are mutually dimensioned and/or adapted such,
that with their lower partial portions submerged into said
body of water they will cause the frame portion to be held
vertically and i.a. with the beam structure floating over
the surface of the water.
[0024] Additionally, said upright is to be displaced side-
ways in a plane, oriented by said frame portion, the beam
structure and the two said posts, and with the upright
adapted on the one hand to rotatably rigidly cooperate
with said frame portion and/or the posts and on the other
hand to be attached to and be made to cooperate adher-
ingly with said mooring system.
[0025] Furthermore, the arrangement comprises one
or more bar-shaped means dimensioned for taking up a
compressive force and a plurality of means cooperating
with said bar-shaped means dimensioned for taking up
a tractive force. The bar-shaped means dimensioned for
taking up a compressive force are applied between said
upright and each one of the two posts, a first post and a
second post. Said bar-shaped means dimensioned for
taking up compressive force is structured as a framework
structure, so as to cause the dead weight and the expos-
able surface which will face an eye of the wind and the
direction of the waves to be reduced.
[0026] The entire system is made structurally flexurally
rigid by means of a unique coordination between the bar-
shaped means and at least two means dimensioned for
taking up tractive forces. Thus, first means and at least
one second means dimensioned for taking up a tractive
force extend between said upright and each one of the
first and second posts. The first and second means for
taking up tractive forces are in the form of one or more
wires or similar, attached to the first and the second posts,
on each side above and below a selected attachment

point for one or more of the bar-shaped means.
[0027] The present invention makes possible the cre-
ation of an arrangement which is directly adapted to ap-
plication at sea and thereby to be able to handle the
strains that may be referred to the manner in which a
hard wind affects the wind turbines as well as a heavy
sea and which can be constructed with a comparatively
low dead weight.
[0028] In a preferred embodiment, a bar-shaped
means be attachable to its associated post in a defined
middle area oriented between an instructed upper beam
structure and a water surface belonging to the body of
water.
[0029] In a preferred embodiment, a horizontally ori-
ented beam unit, such as dimensioned for compressive
forces, be adapted to cooperate with one each of the two
posts and in that case in the vicinity of, but above, a water
surface belonging to the body of water.
[0030] In a preferred embodiment, the arrangement
further comprises one or more third means dimensioned
for taking up a tractive force between a centrally oriented
fastening point for said horisontal beam unit and an upper
portion, on the one hand for the first and on the other
hand for the second post, alternatively said beam struc-
ture, extend to one or more third means dimensioned for
taking up tractive force.
[0031] In a preferred embodiment, the arrangement
further comprises one or more fourth means dimen-
sioned for taking up a tractive force e adapted to coop-
erate with the two posts and then close to, but slightly
above, a water surface belonging to the body of water.
[0032] In a preferred embodiment, the fourth means
dimensioned for taking up the tractive force be oriented
to extend between the lower portion of the first post and
the upper portion of the second post or vice versa.
[0033] In a preferred embodiment, said upright be
adapted and dimensioned for being able to cooperate
with and/or be enclosed in a transformer unit. Said trans-
former unit is placed such within the upright, that it will
serve as a ballast.
[0034] In a preferred embodiment, associated means
taking up tractive forces, such means in the form of wires,
being in cooperation with and in connection with bars,
posts or the like taking up tractive forces, thereby formn-
ing a structure of a "rigid" triangle.
[0035] In a preferred embodiment, each one of said
vertically oriented posts be hollow and form a floating
body, such as having cylindrical or elliptical cross-sec-
tional shape. Preferably, the mentioned vertically orient-
ed posts are arranged such that a major axis of the el-
liptical cross-section is oriented parallel to the lengthwise
orientation of the beam structure so as to reduce a sur-
face portion which can make lateral displacement of the
arrangement more difficult.
[0036] The present invention permits a reduction of the
influence of a wave motion and letting the action occur
over a reduction of the cross-sectional surface which is
located adjacent to the surface of the water and intended
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to face the eye of the wind.
[0037] In a preferred embodiment, each one of or se-
lected means taking up tractive forces be end relatedly
attached over one or more hinge connections, such as
i.a. to each one of the posts.
[0038] In a preferred embodiment, the two mentioned
posts within said frame portion and in a vertical plane
have an upwardly converging orientation. The converg-
ing orientation relieves the compressive strain on the low-
er beam unit which at that time can be exchanged for
one or more means taking up traction.
[0039] Said upright may be adapted to take a vertical
position, such as being affected by ballast, so as to there-
by exhibit a "flexurally rigid" attachment to said posts.
[0040] In a preferred embodiment, the mooring system
comprises a point of fixation located at a depth below the
surface of the water. This enables the point of fixation
with increasing and stronger force of wind to lower the
upright in such manner as to let the angular setting of the
posts and frame portion be reduced in relation to a vertical
plane.

SHORT DESCRIPTION OF THE DRAWINGS

[0041] An embodiment proposed at present and show-
ing the significant characteristics associated with the
present invention will now be described more specifically
for examplefying purposes with referens to the accom-
panying drawing, in which

Figure 1 shows a perspective view of the greater
portion of an arrangement exhibiting the significant
characteristics and features associated with the
present invention,
Figure 2 shows the arrangement in accordance with
claim 1 in a side view and parallel to a prevailing
direction of the wind,
Figure 3 shows the arrangement according to claim
1 in a front view and considered in a direction from
an eye of the wind associated with the direction of
the wind,
Figure 4 shows a perspective view of force transfer-
ring means with three force transferring units adapt-
ed for solely or to a substantial amount a traction
force,
Figure 5 shows a sine curve so as to illustrate the
variation of pulling force actuation which can be ex-
pected from a single one of said units with a pulling
function, whereby the two remaining units will be-
come mutually phase shifted by 120° in force,
Figure 6 shows a perspective view of an eyelet, with-
out a cooperating wire, wherein said eyelet is to sur-
round an excentric pin within an associated bearing
member,
Figure 7 shows a curve for tractive force/extension,
valid for a unit in the form of a wire,
Figure 8 shows a proposed application of the torque
transferring arrangement in a wind power plant that

may float, wherein four propellers are to cooperate
with a torque transferring arrangement - not shown
- and which latter arrangement is to drive a generator
as a unit so as to generate electric power,
Figure 9 shows a lateral view of an alternative ar-
rangement of the force transferring means of Figure
4 with a crankshaft and with three attached units,
Figure 10 shows a proposed attachment of the end
portions of two wire parts to the shaft portion of a
crankshaft and
Figure 11 illustrates an arrangement lacking means
for taking up tractive forces (12a in Figure 1).

DEFINITIONS

[0042] "Pontoon units" refers to one or several ver-
tical posts (1, 2) and/or uprights (3) having their lower
portions submerged in a body of water.
[0043] "Beam structure" refers to a flexurally rigid
structure which can support a selected number of wind
turbines and a generator unit and which can enclose an
arrangement transferring a rotational motion.
[0044] "A bar-shaped means dimensioned for tak-
ing up compressive forces" refers to a structure which
primarily is dimensioned to be able to take up compres-
sive forces but which also can take up tractive forces.
[0045] "Means dimensioned for taking up tractive
forces" refers to a structure which primarily is dimen-
sioned for being able to take up tractive forces but with
minor or no requirements of being able to take up com-
pressive forces.

DESCRIPTION OF A PRESENTLY PROPOSED EM-
BODIMENT

[0046] By way of introduction it should be mentioned
that in the following description of a presently proposed
embodiment which shows the significant characteristics
associated with the invention and which are clarified by
the Figures illustrated in the following drawings we have
selected wording and specific terminology with the pur-
pose of thereby primarily letting the gist of the invention
appear clearly.
[0047] However, in this connection it should be noted
that the terminology chosen here must not be considered
as limiting solely to the terms utilized and selected here
and it should be understood that each term selected in
this manner is to be interpretated such, that it additionally
comprises all technical equivalents which function in the
same or substantially the same manner so as to enable
the same or essentially the same purpose and/or tech-
nical result to be achieved.
[0048] Thus, with reference to the accompanying
drawings not only is the present invention disclosed sche-
matically and in detail but also the significant peculiarities
associated with the invention have been made specific
by the embodiment now proposed and more closely de-
scribed in the following.
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[0049] Thus Figures 1 to 3 (and Figure 11) show an
arrangement "A" related to a body of water for creating
conditions for generating electric power from a prevailing
wind force "W".
[0050] The arrangement comprises a; individual but
coordinated pontoon units 1, 2, 3 which may float in the
body of water "V", b; a plurality of, at least two, wind
turbines (wind-driven propellers) 4, 4a, 4b and 4c, re-
spectively, oriented adjacently to each other and coordi-
nated, c; a mooring system "M" securely anchored to a
limited bottom area "B" of said body of water "V", d; a
generator unit "G" which may be driven by a rotating mo-
tion of a turbine for generating said electric power, and
e; a cable section (not shown) connected on the one hand
to said generator unit "G" and on the other hand to a land-
based distribution network (not shown) distributing gen-
erated electric power..
[0051] Said pontoon units 1, 2, 3 are made up of and
associated with at least two vertical or at least essentially
vertical posts 1, 2 which may float for together with ad-
ditional structural elements and means forming a frame
portion 12 and with at least one upright 3 stabilizing the
position of the frame portion in the body of water.
[0052] Although the present invention will be described
with two posts 1, 2 and one upright 3 in the following it
should be noted that this embodiment can be expanded
with more posts and more uprights than the ones shown
and utilized here as a minimum requirement.
[0053] Said two posts 1, 2 are adapted to be able to
support a horizontally oriented beam structure which is
flexurally rigid in itself, said beam structure 5 being adapt-
ed and dimensioned in such manner that it can support
said turbines 4, 4a, 4b, 4c and that each one of said posts
1, 2 together with said upright 3 is dimensioned and/or
adapted such, that with their lower partial portions 1a,
2a, 3a submerged in said body of water "V" they keep
the whole frame portion 12 floating over the water surface
"Va", with said upright 3 being displaced sidewise a plane
"P" oriented through said frame portion 12 and said two
posts 1, 2.
[0054] The upright 3 is adapted to cooperate "flexurally
ridgidly" with said frame portion 12 on the one hand and
to be attached to and to cooperate in securing said moor-
ing system "M" on the other hand.
[0055] The "flexurally rigid" attachment and coopera-
tion referred to imply that the upright 3 and the post 1
(alternatively the post 2) are provided with a bar-shaped
means 10 which with its end portions is rotatably attached
to the upright 3 and to the post 1 but with the flexurally
rigid attachment being achieved by means 11, 12 taking
up tractive forces.
[0056] Alternatively the means 12 (12a) can be re-
placed by a means 12a’ in Figure 11 attached to the upper
portion 2b of the post 2 and a flexurally rigid extension
10b associated with a bar 10a.
[0057] More particularly, the invention indicates that
between said upright 3 and each one of the two posts, a
first post 1 and a second post 2, there extend a bar-

shaped means dimensioned for taking up pressure, a
means 10 for the left hand post 1 and a similar means
10a for the right hand post 2.
[0058] Between said upright 3 and each one of the first
post 1 and the second post 2 there extends on the one
hand a first means 11 dimensioned for taking up a tractive
force and in Figure 1 on the other hand a second means
12 dimensioned for taking up a tractive force.
[0059] The first means 11 is related to the left hand
post 1 and the first means 11a is related to the right hand
post 2.
[0060] The second means 12 is related to the left hand
post 1 and the second means 12a is related to the right
hand post 2.
[0061] The first means 11, 11 a and the second means
12, 12a, such as in the form of a wire with turnbuckles or
the like, are attached to the first post 1 and the second
post 2 in known manner, viz. on each side of and above
the rotatable lower attachments 10’and 10a’ of the bar-
shaped means 10 and 10a, respectively.
[0062] The bar-shaped means 10, 10a are attached to
their associated posts 1 and 2, respectively, within a de-
fined middle area "a" (see Figure 2) oriented between
the beam structure 5 and a water surface "Va" associated
with the body of water.
[0063] A beam unit 6, such as dimensioned primarily
for compressive forces, is adapted to cooperate rotatably
with the two posts 1, 2 close to but above a water surface
"Va" belonging to the body of water.
[0064] Between a centrally oriented attachment point
6a of said beam unit 6 and an upper portion 1b of the
first post 1 as well as an upper portion 2b of the second
post 2, alternatively said beam structure 5, there extends
a third means 13, 13a dimensioned for taking up a tractive
force.
[0065] A fourth means 14 (shown by a dashed line in
Figure 1) is adapted to cooperate with the two posts 1,
2 in the vicinity of and somewhat above the water surface
"Va" belonging to the body of water.
[0066] The fourth means 14, 14a dimensioned for tak-
ing up the tractive force are oriented to extend between
the lower portion 1a of the first post and the upper portion
2b of the second post 2 or conversely and are therefore
only outlined in Figure 1.
[0067] A single generator unit "G" is adapted to be driv-
en by a plurality of turbines 4, 4a, 4b, 4c associated with
the beam structure 5 by means of a system "S" transfer-
ring the rotational motion.
[0068] Said upright 3 is adapted to be able to cooperate
with and/or enclose a transformer unit "T".
[0069] Said transformer unit "T" is at that time placed
within the upright 3 so that it will serve as ballast for said
upright 3.
[0070] Cooperating means taking up tractive forces,
said means being in the form of wires, are in conjunction
with and in connection with bars taking up compressive
forces or the like to form a stationary structure of a trian-
gle.
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[0071] The number of turbines 4, 4a, 4b, 4c which are
to be coordinated with beam structure 5 is chosen to be
greater than two and to be lower than six, such as four.
[0072] All the wind turbines 4, 4b; 4a, 4c are adapted
for cooperating directly with the arrangement "S" for
transferring the rotational motion for synchronously driv-
ing the propellers.
[0073] By means of said synchronous operation the
propellers of the individual turbines 4-4c are adapted to
overlap the circular coverage area 4’, 4a’, 4b’ and 4c’ of
each other.
[0074] Said means 1, 2, 3, 5, 6, 10 and 10a, respec-
tively, dimensioned for taking up compressive forces are
structured as one or more pipe portions, one or more
trellis structures, so as to reduce the dead load.
[0075] More specifically, these should have little or no
capability of floating and should have a small actuation
surface.
[0076] Said wind turbine and/or wind turbines are ar-
ranged and adapted to cooperate directly with the ar-
rangement "S" transferring the rotational movement with-
out associated gearboxes.
[0077] Said vertically oriented posts 1, 2, can then be
provided with a circular or an elliptical or at any rate es-
sentially circular or elliptical cross-section having its main
axis or major axis oriented parallel to the lengthwise ori-
entation 5’ of the beam structure 5.
[0078] Each one of the said posts 1, 2 and the upright
3 can be hollow so as to form a buoyant body having a
cylindrical or an elliptical cross-sectional shape or other
some other cross-sectional shape.
[0079] A reduction of the influence of a wave motion
and the effect thereof occurs by a reduction of the surface
which is intended to face the eye of the wind, which sur-
face can be a trellis structure of known technology.
[0080] Each one of or selected means 10, 10a; 1, 2,
3; 5; 6 is end relatedly attached to an individual hinge
connection with such a hinge connection being given the
reference designation 10a’ such as to posts 1, 2.
[0081] All the turbines 4-4c are associated in one and
the same or at least substantially in one and the same
vertical plane, such as a plane "P" through the frame
portion 12 and the side related beam structure 5.
[0082] Said two posts 1, 2 in said frame portion 12 are
in a vertical plane "P" associated with a converging ori-
entation upwards in accordance with Figure 3.
[0083] The converging orientation is intended to re-
lieve the compressive forces on the lower beam unit 6
which then can be replaced with one or more fourth
means designated 14, 14a for taking up tractive forces.
[0084] Said upright 3 is adapted to take a vertical po-
sition by being effected by ballast and is by means 10,
11, 12; 10a, 11a, 12a (12a’) attached flexurally rigidly to
said posts 1, 2.
[0085] A chosen anchoring arrangement "M" is adapt-
ed to have a well-defined point of fixation 7.
[0086] Said point of fixation 7 is adapted to such depth
"d" below the surface "Va" of the water that when the

force of the wind increases and becomes stronger this
point of fixation 7 will lower the upright 3 so as to permit
the angular setting of the pontoon unit and the frame
portion 12 related to a vertical plane "P" to be reduced.
[0087] Said beam structure 5 has a hollow profile and
surrounds the mentioned arrangement "S" transferring
said rotational motion for driving a generator unit "G",
wherein said generator unit should be centrally oriented
with regard to the beam structure 5.
[0088] Figure 4 has the purpose of clarifying an ar-
rangement for transferring a rotational motion or arrange-
ment "S" having a first wheel 41 driven to a rotational
motion around a first axis of rotation 41a and a second
wheel 42 driven to a rotational motion around a second
axis of rotation 42a over a force transferring means 43..
[0089] Runners 41A, 41B, 41C and 42A, 42B, 42C,
respectively, are coordinated with these axes 41 a, 42a.
[0090] Said force transferring means 43 are excentri-
cally coordinated on the one hand with said first axis of
rotation 41a and its wheel 41B and on the other hand
with said second axis of rotation 42a and its wheel 42B
over bearing means associated with the end portions of
the means 43.
[0091] The known technology is based on utilizing a
flexurally rigid bar which is intended and dimensioned to
be able to handle both compressive forces and tractive
forces.
[0092] Figure 4 has the purpose of schematically illus-
trating that a chassis 5a is to be positioned displaceably
along parallel rail sections within the beam structure 5.
[0093] According to the present invention three differ-
ent power transferring units 43A, 43B and 43C are uti-
lized, which are included in said force transferring means
43.
[0094] Said units 43A, 43B and 43C are here shaped
identically equal, and therefore only unit 43A will be made
the subject of a more specific description.
[0095] Unit 43A is adapted to cooperate excentrically
on the basis of individual bearing means 44A, 45A to-
gether with said first shaft 41 and said second shaft 42.
[0096] Each one of said units 43A, 43B and 43C is with
its attachment points to its wheels 41A, 42A; 41B, 42B
and 41C, 42C or crankshafts distributed arround the first
axis of rotation 41a and the second axis of rotation 42a.
[0097] It is indicated here that a central angle "a" or a
circular measure between each one of said units 43A
and 43B on an individual wheel or crankshaft 41A, 41B
is chosen equal and that each one of said units is dimen-
sioned for distinct tractive strains.
[0098] As said force transferring units 43A, 43B and
43C a wire structure, a steel wire structure are utilized.
[0099] Said wire structure exhibits end related splices
so as thereby to be able to form end related loops (not
shown).
[0100] However, said end related loops are adapted
to support one eyelet each which here are-designated
414, 415 in Figure 6.
[0101] Each of said loops and/or eyelets 414, 415 is
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adapted to surround a ball bearing or roller bearing 424
which in turn is adapted to interact with a pin 425 which
is allotted to an eyelet 425 and which is attached to wheel
41A.
[0102] Figure 4 clarifies in its perspective view that one
of said units 43A, 43B and 43C is located in a vertical
plane side related to each other for a free rotating motion.
[0103] According to the present invention it is instruct-
ed that each one of said units 43A, 43B, and 43C is to
be prestressed between said first shaft 41 and said sec-
ond shaft 42 over means not shown in the drawing and
being extendable and curtailable to such extent that each
unit 43A, 43B and 43C, irrespectively of the chosen take
up oof force, will exhibit an extended condition, particu-
larly for a transfer of tractive force.
[0104] Thus, at an upper position of a wire section 43B’,
this section should present a highest tensile stress "P2"
(activated load and initial pretension) having a length ex-
tension "f’ falling within the area "f1" and "f2", whereas
at a lower position of a wire section 43C" this section
should exhibit a lower tensile stress "P3" (relieved load
but with a pretension) having a change of length "f’ falling
within the range of "f1" and "f3". Thus the clamping force
will have a correspondence in the force "P1". This may
be seen in Figure 7.
[0105] With reference to Figure 4 this shows that the
wheel 41 which is driven arround a first axis of rotation
41a, the wheel 42 which is driven around a seond axis
of rotation 42a etc, are adapted each to be driven by a
wind-driven propeller.
[0106] An additional driven shaft cooperates with a
generator unit "G" for generating electric power. The
feed-out of this power is not shown.
[0107] With reference to Figures 8, 9, and 10, respec-
tively, different views show a crankshaft 420 with its ro-
tatable central axis 420’ and having three arms 421, 422,
423 attached to said crankshaft and with said units 43A,
43B and 43C being attached to connecting points 424,
425, and 426, respectively.
[0108] The utilized crankshaft 420 is to be capable of
being produced in a plurality of individual parts (and not
in one single forged part in which slide bearings and sen-
sitive lubrication are required and in which the dimen-
sions are limited).
[0109] Thus, a crankshaft 420 will consist of individual
shanks 421, 422, and 423 having shafts 424’, 425’ and
426’ which are screwed together in manner known per
se around shaft 420’.
[0110] The utilized ball bearings 434, 435, and 436 and
similar can be slid over a utilized shaft so as to be able
to offer a structure which requires less lubrication and
provides a longer length of life.
[0111] Figure 10 illustrates that two units 440, 441 are
united to each other over a two-part bearing cup 442,
443 over a ball bearing 434 which is allotted to crankshaft
420.
[0112] Within the scope of the invention the case also
occurs that between the first and second shafts there can

be disposed an extra crankshaft which then is to be
adapted as a passive crankshaft to transfer items that
can cause transversal oscillations. Such an additional
passive crankshaft only transforms torques and hence it
would be possible to make its dimensions considerably
smaller than the other ones.
[0113] The pretension "f1" according to the invention
and shown in Figure 7 can then be achieved by, with the
assistance of separate means, extending or shortening
the distance of the means between shafts 41a, 42a within
a pipe covering the arrangement..
[0114] As an alternative an intermediate wheel or the
like may be raisable and lowerable so as to enable in this
manner extending or shortening element 43B’ to its cho-
sen pretension. Nothing prevents this intermediate wheel
from cooperating with a spring arrangement which in its
turn is coordinated with a shock-absorbing arrangement.
[0115] Such an intermediate wheel is not specifically
described in the description nor is a spring arrangement
with or without a shock-absorbing arrangement as such
means are well-known in their technical field.
[0116] The extension of means 43C in position
43C" suggested by the invention has the purpose of in-
creasing the point of natural frequency so that extended
distances (between the wind turbines 4b, 4) do not be-
come the object of a self-oscillation.
[0117] Although prestressed wires are suggested
here, rods 43A, 43B and 43C can also be utilized in the
present invention.
[0118] The drawing shows that the distance between
upright 3 and post 2 is chosen to be 103 meters and that
upright 3 extends a distance of 20 meters below the sur-
face of the water.
[0119] The blades of the wind turbine are given a di-
ameter of 60 meters and the wind turbines 4’ and 4a’ are
separated a distance of 8,7 meters by the generator.
[0120] The distance between 421 and 423 has been
chosen as 0,55 meters.
[0121] The invention is of course not limited to the em-
bodiment disclosed above as an example and can be
subjected to modifications within the frame of the inven-
tive concept illustrated in the following claims.
[0122] It should particularly be noted that each illus-
trated unit and/or circuit can be combined with each of
the other illustrated units and/or circuits within the frame
of being able to achieve a desired technical function.

Claims

1. An arrangement related to a body of water for cre-
ating from a prevailing wind force conditions for gen-
erating electric power, comprising:

individual but coordinated pontoon units (1, 2,
3) that may float in the body of water,
a plurality of, at least two, wind turbines (4, 4a,
4b, 4c) arranged adjacent to each other and co-
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ordinated with each other,
a horizontally oriented beam structure (5), which
in itself is flexurally rigid, adapted and dimen-
sioned to support said wind turbines (4, 4a, 4b,
4c),
a mooring system ("M") solidly anchored to a
limited bottom area ("B") of said body of water,
a generator unit ("G") adapted to be driven by
the rotating motion of the at least two wind tur-
bines (4, 4a, 4b, 4c) for generating said electric
power,
a cable section connected on the one hand to
said generator unit and on the other hand to a
land-based distribution network distributing
generated electric power,
characterized in that said pontoon units (1, 2,
3) are in the shape of at least two substantially
vertical first and second posts (1, 2) and in any
case an upright (3), which may float per se, said
first and second posts (1, 2) supporting said
beam structure (5) to form a frame portion,
wherein each one of said first and second posts
(1, 2) together with said upright (3) are dimen-
sioned and/or adapted such, that with their lower
partial portions (1a, 2a, 3a) submerged in said
body of water they permit said frame portion to
be retained floating over the surface of the water,
wherein said upright (3) is displaced sideways
with respect to a plane ("P"), defined by said
frame portion and said first and second posts
(1, 2), and wherein said upright (3) is adapted
to cooperate with said frame portion to stabilize
the position of the frame portion in the body of
water, and to be attached to and cooperate with
said mooring system ("M"),
wherein the arrangement further comprises:

a bar-shaped means (10, 10a) extending
between said upright (3) and each of the
first and second posts (1, 2) and having a
framework structure dimensioned for taking
up a compressive force,
at least one first means (11, 11a) and an
additional second means (12, 12a) extend-
ing between said upright (3) and each one
of the first and second posts (1, 2) and com-
prising wires dimensioned for taking up a
tractive force, wherein the wires are at-
tached to the first and second post (1, 2) on
opposite sides above and below an attach-
ment point of the bar-shaped means (10,
10a).

2. An arrangement in accordance with claim 1, wherein
the bar-shaped means (10, 10a) is attached to the
first and second post (1, 2), respectively, within a
defined intermediate area ("a") located between the
beam structure (5) and a water surface ("Va") of the

body of water.

3. An arrangement in accordance with claim 1 or 2,
further comprising a beam unit (6) dimensioned for
taking up compressive forces and attached between
the first and second posts in the vicinity of but above
a water surface ("Va") of the body of water.

4. An arrangement in accordance with claim 3, further
comprising a third means (13, 13a) dimensioned for
taking up a tractive force and extending between a
centrally oriented attachment point (6a) on the beam
unit (6) and an upper portion (1b, 2b) of the first and
second post (1, 2), respectively, alternatively said
beam structure.

5. An arrangement in accordance with any one of the
preceding claims, further comprising a fourth means
(14, 14a) dimensioned for taking up a tractive force
and extending between the first and second post (1,
2) in the vicinity of, and slightly above, a water sur-
face ("Va") of the body of water.

6. An arrangement in accordance with claim 5, wherein
the fourth means (14, 14a) extend between a lower
portion (1a) of the first post (1) and an upper portion
(2b) of the second post (2), and vice versa.

7. An arrangement in accordance with any one of the
preceding claims, wherein said upright (3) contains
a transformer unit ("T") positioned within the upright
(3) to serve as a ballast.

8. An arrangement in accordance with any one of the
preceding claims, wherein the first and second
means, in the form of wires (11, 11a; 12, 12a), taking
up tractive force, and the bar-shaped means (10;
10a), in the form of framework structures, taking up
compressive force, each forms a structure of a tri-
angle which is flexurally rigid in a plane of the triangle.

9. An arrangement in accordance with any one of the
preceding claims, wherein said the first and second
posts (1, 2) are hollow and form a buoyant body of
cylindrical or elliptical cross-sectional shape.

10. An arrangement in accordance with claim 8, wherein
the first and second posts (1, 2) are arranged such
that a major axis of the elliptical cross-section is ori-
ented parallel to the longitudinal orientation of the
beam structure (5).

11. An arrangement in accordance with any one of the
preceding claims, wherein the bar-shaped means
(10, 10a) and/or beam unit (6) taking up compressive
forces are attached to the first and second posts (1,
2) in end-to-end relationships over a hinge connec-
tion (10a’).
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12. An arrangement in accordance with any one of the
preceding claims, wherein said first and second
posts (1, 2) within said frame portion have an up-
wardly converging orientation.

13. An arrangement in accordance with any one of the
preceding claims, wherein the mooring system ("M")
comprises a point of fixation (7) located at a depth
("d") below the water surface ("Va").

Patentansprüche

1. Anordnung für ein Gewässer, um aus einem vorherr-
schenden Wind Kraftbedingungen zum Erzeugen
von elektrischer Leistung zu schaffen, wobei die An-
ordnung Folgendes umfasst:

einzelne, aber aufeinander abgestimmte Pon-
ton-Einheiten (1, 2, 3), die in dem Gewässer
schwimmen können,
eine Mehrzahl von mindestens zwei Windturbi-
nen (4, 4a, 4b, 4c), die nebeneinander angeord-
net sind und aufeinander abgestimmt sind,
eine horizontal ausgerichtete Balkenstruktur
(5), die in sich biegesteif ist und die dafür aus-
gelegt und bemessen ist, die Windturbinen (4,
4a, 4b, 4c) zu tragen,
ein Verankerungssystem ("M"), das an einem
begrenzten Bodenbereich ("B") des Gewässers
fest verankert ist,
eine Generatoreinheit ("G"), die dafür ausgelegt
ist, von der Drehbewegung der mindestens zwei
Windturbinen (4, 4a, 4b, 4c) angetrieben zu wer-
den, um die elektrische Leistung zu erzeugen,
einen Kabelabschnitt, der einerseits mit der Ge-
neratoreinheit und andererseits mit einem land-
basierten Verteilungsnetz verbunden ist, um die
erzeugte elektrische Leistung zu verteilen,
dadurch gekennzeichnet, dass die Ponton-
Einheiten (1, 2, 3) die Form von mindestens ei-
nem ersten und einem zweiten im Wesentlichen
vertikalen Pfosten (1, 2) und in jedem Fall von
einem Pfeiler (3), der selbst schwimmen kann,
haben, wobei der erste und der zweite Pfosten
(1, 2) die Balkenstruktur (5) tragen, um einen
Rahmenabschnitt zu bilden,
wobei sowohl der erste als auch der zweite Pfos-
ten (1, 2) zusammen mit dem Pfeiler (3) derart
bemessen und/oder ausgelegt ist, dass sie dem
Rahmenabschnitt mit ihren unteren Teilab-
schnitten (1a, 2a, 3a), die in dem Gewässer ein-
getaucht sind, erlauben, schwimmend über der
Wasseroberfläche zu bleiben,
wobei der Pfeiler (3) bezüglich einer Ebene
("P"), die durch den Rahmenabschnitt und den
ersten und den zweiten Pfosten (1, 2) definiert
ist, seitlich versetzt ist und wobei der Pfeiler (3)

dafür ausgelegt ist, mit dem Rahmenabschnitt
zusammenzuwirken, um die Position des Rah-
menabschnitts in dem Gewässer zu stabilisie-
ren und um an dem Verankerungssystem ("M")
befestigt zu werden und mit diesem zusammen-
zuwirken,
wobei die Anordnung ferner Folgendes umfasst:

stabförmige Mittel (10, 10a), die sich zwi-
schen dem Pfeiler (3) und sowohl dem ers-
ten als auch dem zweiten Pfosten (1, 2) er-
strecken und eine Rahmenstruktur aufwei-
sen, die zum Aufnehmen einer Druckkraft
bemessen ist,
mindestens ein erstes Mittel (11, 11a) und
zusätzliche zweite Mittel (12, 12a), die sich
zwischen dem Pfeiler (3) und sowohl dem
ersten als auch dem zweiten Pfosten (1, 2)
erstrecken und Drähte umfassen, die be-
messen sind, um eine Zugkraft aufzuneh-
men, wobei die Drähte an dem ersten und
dem zweiten Pfosten (1, 2) an gegenüber-
liegenden Seiten über und unter einem Be-
festigungspunkt der stabförmigen Mittel
(10, 10a) befestigt sind.

2. Anordnung nach Anspruch 1, wobei die stabförmi-
gen Mittel (10, 10a) an dem ersten bzw. dem zweiten
Pfosten (1, 2) in einem definierten Zwischenbereich
("a"), der sich zwischen der Balkenstruktur (5) und
einer Wasseroberfläche ("Va") des Gewässers be-
findet, befestigt sind.

3. Anordnung nach Anspruch 1 oder 2, die ferner eine
Balkeneinheit (6) umfasst, die bemessen ist, um
Druckkräfte aufzunehmen, und die zwischen dem
ersten und dem zweiten Pfosten in der Nähe, aber
oberhalb einer Wasseroberfläche ("Va") des Gewäs-
sers, befestigt ist.

4. Anordnung nach Anspruch 3, die ferner dritte Mittel
(13, 13a) umfasst, die bemessen sind, um eine Zug-
kraft aufzunehmen, und die sich zwischen einem mit-
tig ausgerichteten Befestigungspunkt (6a) auf der
Balkeneinheit (6) und einem oberen Abschnitt (1b,
2b) des ersten bzw. des zweiten Pfostens (1, 2), al-
ternativ der Balkenstruktur, erstrecken.

5. Anordnung nach einem der vorhergehenden An-
sprüche, die ferner vierte Mittel (14, 14a) umfasst,
die bemessen sind, um eine Zugkraft aufzunehmen,
und die sich zwischen dem ersten und dem zweiten
Pfosten (1, 2) in der Nähe, aber leicht oberhalb, einer
Wasseroberfläche ("Va") des Gewässers erstreckt.

6. Anordnung nach Anspruch 5, wobei sich die vierten
Mittel (14, 14a) zwischen einem unteren Abschnitt
(1a) des ersten Pfostens (1) und einem oberen Ab-
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schnitt (2b) des zweiten Pfostens (2) und umgekehrt
erstrecken.

7. Anordnung nach einem der vorhergehenden An-
sprüche, wobei der Pfeiler (3) eine Transformator-
einheit ("T") enthält, die in dem Pfeiler (3) positioniert
ist, um als Ballast zu dienen.

8. Anordnung nach einem der vorhergehenden An-
sprüche, wobei die ersten und die zweiten Mittel in
Form von Drähten (11, 11a; 12, 12a) Zugkräfte auf-
nehmen und die stabförmigen Mittel (10; 10a) in
Form von Rahmenstrukturen, wovon jede eine Drei-
ecksstruktur bildet, die in einer Ebene des Dreiecks
biegesteif ist, Druckkräfte aufnehmen.

9. Anordnung nach einem der vorhergehenden An-
sprüche, wobei der erste und der zweite Pfosten (1,
2) hohl sind und einen Schwimmkörper mit zylindri-
scher oder elliptischer Querschnittsform bilden.

10. Anordnung nach Anspruch 7, wobei der erste und
zweite Pfosten (1, 2) derart angeordnet sind, dass
eine Hauptachse des elliptischen Querschnitts zu
der Längsausrichtung der Balkenstruktur (5) parallel
ausgerichtet ist.

11. Anordnung nach einem der vorhergehenden An-
sprüche, wobei die stabförmigen Mittel (10, 10a)
und/oder die Balkeneinheit (6), die Druckkräfte auf-
nehmen, an dem ersten und dem zweiten Pfosten
(1, 2) in Ende-an-Ende-Beziehungen über eine Ge-
lenkverbindung (10a’) befestigt sind.

12. Anordnung nach einem der vorhergehenden An-
sprüche, wobei der erste und der zweite Pfosten (1,
2) in dem Rahmenabschnitt eine nach oben konver-
gierende Orientierung aufweisen.

13. Anordnung nach einem der vorhergehenden An-
sprüche, wobei das Verankerungssystem ("M") ei-
nen Befestigungspunkt (7) aufweist, der sich bei ei-
ner Tiefe ("d") unter der Wasseroberfläche ("Va") be-
findet.

Revendications

1. Agencement relatif à une masse d’eau pour créer à
partir d’une force de vent régnante des conditions
pour générer du courant électrique, comprenant
des unités de ponton individuelles mais coordon-
nées (1, 2, 3) qui peuvent flotter sur la masse d’eau,
une pluralité, au moins deux, d’éoliennes (4, 4a, 4b,
4c) agencées à proximité les unes des autres et coor-
données les unes avec les autres,
une structure de poutre orientée horizontalement
(5), qui est en elle-même rigide en flexion, et qui est

apte à et dimensionnée pour supporter lesdites éo-
liennes (4, 4a, 4b, 4c),
un système d’amarrage ("M") ancré solidement à
une région de fond limitée ("B") de ladite masse
d’eau,
une unité de générateur ("G") apte à être entraînée
par le mouvement de rotation desdites au moins
deux éoliennes (4, 4a, 4b, 4c) afin de générer ledit
courant électrique,
une section de câble connectée d’une part à ladite
unité de générateur et d’autre part à un réseau de
distribution basé à terre qui distribue le courant élec-
trique généré,
caractérisé en ce que lesdites unités de ponton (1,
2, 3) se présentent sous la forme d’au moins deux
premier et second pieux sensiblement verticaux (1,
2) et dans tous les cas d’un montant (3), qui peut
flotter par lui-même, lesdits premier et second pieux
(1, 2) supportant ladite structure de poutre (5) pour
former une partie de cadre,
dans lequel chacun desdits premier et second pieux
(1, 2), de concert avec ledit montant (3), sont dimen-
sionnés et/ou adaptés de telle sorte que, avec leurs
parties partielles inférieures (1a, 2a, 3a) submer-
gées dans ladite masse d’eau, ils permettent à ladite
partie de cadre d’être retenue flottante à la surface
de l’eau,
dans lequel ledit montant (3) est déplacé latérale-
ment par rapport à un plan ("P"), défini par ladite
partie de cadre et lesdits premier et second pieux
(1, 2), et dans lequel ledit montant (3) est apte à
coopérer avec ladite partie de cadre afin de stabiliser
la position de la partie de cadre dans la masse d’eau,
et à être attachée à et à coopérer avec ledit système
d’amarrage ("M"),
dans lequel l’agencement comprend en outre:

des moyens en forme de barre (10, 10a) qui
s’étendent entre ledit montant (3) et chacun des
premier et second pieux (1, 2) et qui présentent
une structure de charpente dimensionnée pour
supporter une force de compression,
au moins des premiers moyens (11, 11a) et des
seconds moyens supplémentaires (12a, 12a)
qui s’étendent entre ledit montant (3) et chacun
des premier et second pieux (1, 2) et compren-
nent des fils dimensionnés pour supporter une
force de traction, dans lequel les fils sont atta-
chés aux premier et second pieux ((1, 2) sur des
côtés opposés au-dessus et en dessous d’un
point de fixation des moyens en forme de barre
(10, 10a).

2. Agencement selon la revendication 1, dans lequel
les moyens en forme de barre (10, 10a) sont attachés
aux premier et second pieux (1, 2), respectivement,
à l’intérieur d’une région intermédiaire définie ("a")
qui est située entre la structure de poutre (5) et une
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surface de l’eau ("Va") de la masse d’eau.

3. Agencement selon la revendication 1 ou 2, compre-
nant en outre une unité de poutre (6) dimensionnée
pour supporter des forces de compression et atta-
chée entre les premier et second pieux dans le voi-
sinage de mais au-dessus d’une surface de l’eau
("Va") de la masse d’eau.

4. Agencement selon la revendication 3, comprenant
en outre des troisièmes moyens (13, 13a) dimen-
sionnés pour supporter une force de traction et
s’étendant entre un point de fixation orienté de façon
centrale (6a) sur l’unité de poutre (6) et une partie
supérieure (1b, 2b) des premier et second pieux (1,
2), respectivement, alternativement avec ladite
structure de poutre.

5. Agencement selon l’une quelconque des revendica-
tions précédentes, comprenant en outre des quatriè-
mes moyens (14, 14a) dimensionnés pour supporter
une force de traction et s’étendant entre les premier
et second pieux (1, 2) dans le voisinage, ou légère-
ment au-dessus, d’une surface de l’eau ("Va") de la
masse d’eau.

6. Agencement selon la revendication 5, dans lequel
les quatrièmes moyens (14, 14a) s’étendent entre
une partie inférieure (1a) du premier pieu (1) et une
partie supérieure (2b) du second pieu (2), et vice
versa.

7. Agencement selon l’une quelconque des revendica-
tions précédentes, dans lequel ledit montant (3) con-
tient une unité de transformateur ("T") qui est posi-
tionnée à l’intérieur du montant (3) afin de servir de
ballast.

8. Agencement selon l’une quelconque des revendica-
tions précédentes, dans lequel les premiers et
deuxièmes moyens, sous la forme de fils (11, 11a;
12, 12a), supportant une force de traction, et les
moyens en forme de barre (10, 10a), sous la forme
de structures de charpente, supportant une force de
compression, constituent chacun une structure d’un
triangle qui est rigide en flexion dans un plan du trian-
gle.

9. Agencement selon l’une quelconque des revendica-
tions précédentes, dans lequel lesdits premier et se-
cond pieux (1, 2) sont creux et forment un corps flot-
tant dont la forme de la section transversale est cy-
lindrique ou elliptique.

10. Agencement selon la revendication 8, dans lequel
les premier et second pieux (1, 2) sont agencés de
telle sorte qu’un axe principal de la section transver-
sale elliptique soit orienté parallèlement à l’orienta-

tion longitudinale de la structure de poutre (5).

11. Agencement selon l’une quelconque des revendica-
tions précédentes, dans lequel les moyens en forme
de barre (10, 10a) et/ou l’unité de poutre (6) suppor-
tant des forces de compression sont attachés aux
premier et second pieux (1, 2) dans une relation bout
à bout sur une connexion à charnière (10a’).

12. Agencement selon l’une quelconque des revendica-
tions précédentes, dans lequel lesdits premier et se-
cond pieux (1, 2) à l’intérieur de ladite partie de cadre
présentent une orientation convergeant vers le haut.

13. Agencement selon l’une quelconque des revendica-
tions précédentes, dans lequel le système d’amar-
rage ("M") comprend un point de fixation (7) qui est
situé à une profondeur ("d") en dessous de la surface
de l’eau ("Va").
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