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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to the field of gen-
erators and wind energy but can be applied to any type
of fluid flow such as liquid flow or otherwise and any kind
of turbine.

BACKGROUND OF THE INVENTION

[0002] Turbine energy devices have been employed
for centuries if not millennia. Increasing the efficiency
thereof has been a major trend of late due to increasing
entry of such devices into use as significant suppliers of
energy to the grid and/or for off-grid use.

[0003] There is thus a long-felt need for novel turbine
energy devices of increased efficiency and power den-
sity.

An example of a prior art device is disclosed in
US4291233.

SUMMARY OF THE INVENTION

[0004] The device comprises a novel turbine energy
device using counter-rotating rotor and stator for in-
creased relative speed, allowing increased efficiency
and/or power density.

[0005] The foregoing embodiments of the invention
have been described and illustrated in conjunction with
systems and methods thereof, which are meant to be
merely illustrative, and not limiting.

[0006] Furthermore just as every particular reference
may embody particular methods/systems, yet not require
such, ultimately such teaching is meant for all expres-
sions notwithstanding the use of particular embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Embodiments and features of the present in-
vention(*) are described herein:
(*) The devices depicted in figures 1 to 8 depict important
components of my invention, and are essential to under-
standing the invention, but fall only partially within the
scope of my claimed invention.

Fig. 1 shows an embodiment of the invention having
transmission means for counter-rotating rotors and
stators, and two turbine rotors;

Fig. 2 shows the same embodiment of the invention
having counter-rotating rotors and stators, and two
turbine rotors;

Fig. 3 shows another embodiment of the invention
having counter-rotating rotors and stators, on both
sides of two turbine rotors;
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Fig. 4 shows another embodiment of the invention
having counter-rotating rotors and stators, including
a shroud, and two turbine rotors;

Fig. 5 shows an embodiment of the invention having
counter-rotating rotors and stators using straight
belts and double generators, and two turbine rotors;

Fig. 6 shows an embodiment of the invention having
counter-rotating rotors and stators using straight
belts and double generators, on both sides of two
turbine rotors;

Fig. 7 shows an embodiment of the invention having
counter-rotating rotors and stators using offset belts
and double generators, on both sides of two turbine
rotors;

Fig. 8 shows another embodiment of the invention
having counter-rotating rotors and stators using
straightbelts, four generators, and two turbine rotors;

Fig. 9 shows an embodiment of the invention having
counter-rotating rotors and stators using an external
axle;

Fig. 10 shows a close-up right view of transmission
means for counter-rotating rotors and stators using
an external axle;

Fig. 11 shows further transmission means suitable
for counter-rotating rotors and stators in front and
back views using an external axle;

Fig. 12 shows further transmission means suitable
for counter-rotating rotors and stators in top and bot-
tom using an external axle;

Figs. 13, 14 show an embodiment using counter-
rotating rotors and stators on a horizontal axis turbine
using an external axle;

Fig. 15 shows an embodiment using counter-rotating
rotors and stators and an external axle;

Fig. 16 shows an embodiment using counter-rotating
rotors and stators and an external axle in front and
right and back view;

Figs. 17, 18 show an embodiment using counter-
rotating rotors and stators of several generators sets,
and an external axle, in perspective and in right
views. Each generator set has a greater relative ro-
tational speed between its rotor and stator compared
to the previous generator set;

Fig. 19 shows an embodiment using counter-rotating
rotors and stators and an external axle in perspective
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view;

Fig. 20 shows an embodiment using counter-rotating
rotors and stators and an external axle in right and
front and back views;

Fig. 21 shows an embodiment using counter-rotating
rotors and stators and an external axle in top and
bottom views;

Figs. 22, 23 show an embodiment using counter-
rotating rotor and stator of several generators sets,
and an external axle, in perspective and in right
views. Each generator set has a greater relative ro-
tational speed between its rotor and stator compared
to the previous generator set;

Fig. 24 shows an embodiment using counter-rotating
rotor and stator of several generators sets, and an
external axle, in perspective view. The generators
sets are placed on both turbine rotor and the external
axle. Each generator set has a greater relative rota-
tional speed between its rotor and stator compared
to the previous generator set;

Fig. 25 shows an embodiment using counter-rotating
rotors and stators and several external axles in per-
spective view, on both sides of a turbine rotors;

Fig. 26 shows an embodiment using counter-rotating
rotors and stators and several external axles in right
view;

Fig. 27 shows an embodiment using counter-rotating
rotors and stators and several external axles in per-
spective view;

Fig. 28 shows an embodiment using counter-rotating
rotors and stators and several external axles in top
view;

Fig. 29 shows an embodiment using counter-rotating
rotors and stators and several external axles in front
view;

Fig. 30 shows an embodiment using counter-rotating
rotors and stators and several external axles in back
view;

Fig. 31 shows a counter-rotating rotor/stator pairs
employing a planetary gear;

Fig. 32 shows elements of the counter-rotating ro-
tor/stator and planetary gear;

Fig. 33 shows the counter-rotating rotor/stator pair
using planetary gear, in front, right, top, and bottom
views;
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Fig. 34 shows the counter-rotating rotor/stator pair
using planetary gear employed on a full device, on
both sides of a turbine rotor;

Fig. 35 shows the counter-rotating rotor/stator pair
using planetary gear employed on a full device, on
both sides of a turbine rotor;

Fig. 36 shows an embodiment using multiple provi-
sions of the invention including several external ax-
les and several planetary gears using several coun-
ter-rotating stator/rotor pairs, on both sides of a tur-
bine rotor;

[0008] In some cases where only the top or bottom of
the device is seen, it can be assumed that the other side
is of similar or identical construction, such that the device
is symmetric around the dividing plane.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0009] The present invention will be understood from
the following detailed description of preferred embodi-
ments, which are meant to be descriptive and not limiting.
[0010] For the sake of brevity, some well-known fea-
tures, methods, systems, procedures, components, cir-
cuits, and so on, are not described in detail.

[0011] The term 'wind’ as well as the term ‘flow’ here-
inafter refer to any type of fluid flow.

[0012] The term ’freewheel hereinafter refersto a cou-
pling allowing free relative rotation in one direction while
maintaining a fixed coupling for the other direction, as in
a ratchet and pawl.

[0013] The term ‘transmission means’ hereinafter re-
fers to any means for transfer of torque including but not
limited to one or more or groups of wheels, flywheels,
gears (with one or more stages), cogwheels, pulleys,
belts, bands, cords, ropes, chains, shafts, crankshaft, hy-
draulic means, rigid means, continuously variable trans-
missions, planetary gears, thermo-mechanical means,
pressure means, steam means, other thermodynamic
means, pneumatic means, spring means, chemical
means, magnetic means, electric means, and the like, in
any desirable direction.

[0014] The term ‘transmission train’ hereinafter refers
to a multi-stage transmission such as a gear-train, a set
of pulleys connected by belts, bands, cords, ropes,
chains, shafts, crankshafts, hydraulic means, rigid
means, continuously variable transmissions, planetary
gears, wheels, flywheels, cogwheels, or the like, adapted
to change the rotational speed of an output wheel relative
to an input wheel.

[0015] The term ‘external axles’ hereinafter refers to
one or more separate, further axles used in gear trains
or to support gear trains, in addition to the primary axle
of a motive power source. Thus for example a first or
primary axle may rotate the external axle by way of a
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gear train, and the external axle may rotate at a different
speed than the primary axle, or may even be stationary,
while gears may rotate upon the external axle, for exam-
ple on bearings.

[0016] The presentinvention relates to the field of gen-
erators and wind energy but can be applied to any type
of fluid flow such as liquid flow or otherwise and any kind
of turbine.

GENERATOR ROTATION

[0017] Inthis invention we describe “inverse exponen-
tial drive", this being rotation of both sections of an elec-
trical generator, such that both rotor and what would oth-
erwise be called 'stator’ rotate with respect to a 'station-
ary’ reference frame such as the earth, in opposite direc-
tions to each other.

[0018] We presenta number of innovative methods for
multiplying the relative rotational speed between rotor
and stator of a generator, to obtain factors of doubling or
greater of this relative speed.

[0019] The current invention uses two or more gear
stages to form a transmission train to achieve arbitrarily
high gear ratios, ratios not found in the prior art in con-
nection with energy conversion from fluid flow turbines.
Generally, each stage will preferably provide a gear ratio
greater than one such that the rotational output speed is
greater than the input speed.

[0020] This is distinct from the prior art wherein only a
single ratio is used, and/or wherein a double ratio is used,
but without having the ability to reach or exceed the dou-
bling of the original relative rotational speed. This inven-
tion allows for a relative speed of double or more than
the original relative rotational speed. However as will be
appreciated by one skilled in the art, any multiple of the
original relative speed is possible.

[0021] The inventive methods can work on any type of
turbine or generator, for instance, but not limited to, hy-
droelectric generators using any types of turbines such
as Francis, Kaplan, Pelton, and any others. It is further
possible to use these provisions in any other type of gen-
erator including those based on heat engines and other
power sources.

[0022] The generators may comprise one or more
magnetic and one or more copper plates. The magnetic
and copper plates are used and shown in the figures as
examples for stator and rotor or electromagnetic part, but
any other energy conversion devices may be used.
[0023] The invention can benefit from use of a shroud
which covers part of one or more of the turbine rotors
swept area, but this is not necessary for its operation.

SECTION 10A: TRANSMISSION TRAIN MEANS FOR
TWO TURBINE ROTORS

[0024] The use of belts, bands, chains, or other trans-
mission means to form a transmission train between two
or more turbine rotors (counter and/or co-rotating) is now
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discussed.

[0025] In some embodiments of the invention, trans-
mission means are used to rotate both stator and rotor
of one or more generator set(s) in opposite directions,
and additionally increase the relative speed between
them.

[0026] For a pair (or larger number) of counter or co-
rotating turbine rotors, one element of the stator-rotor
pair of a generator is fixed to one of the turbine rotors
and rotates with that turbine rotor, and the corresponding
element of the other pair is fixed to another of the turbine
rotors and rotates with it.

[0027] Tocreateagreaterrelative speed betweenrotor
and stator of each pair, elements of the sets are coupled.
[0028] For example, a rotor that is fixed to a clockwise
spinning turbine rotor may be coupled to a stator whose
rotor is fixed to an anti-clockwise turbine rotor.

[0029] Similarly, a rotor that is spinning anti-clockwise
is coupled to a stator whose turbine rotor is spinning
clockwise.

[0030] Thus each rotor/stator pair is given additional
relative speed.

[0031] It is possible to use the same idea on two or
more co-rotating turbine rotors, by use of a crossed belt
or odd number of gears, which would accomplish the
same effect of creating relatively speed between rotor
and stator of each generator as will be clear to one skilled
in the art.

[0032] An example configuration is shown in Fig. 1,
showing two counter rotating turbine rotors, where the
rotors and stators of the two different generators on the
right and left of the figure, are attached by means of belts
to each other.

[0033] Togiveaconcrete example, letus saytherotors
of each generator are fixed to the turbine rotors. The ro-
tors are connected by means of belts, chains, or the like
to the opposite stators.

[0034] Since in this example, the turbine rotors are
turning in opposite directions, the rotor and stator of each
generator spin in opposite directions as well, and hence
the relative rotational velocity found between rotor and
stator is potentially increased.

[0035] The rotation of the left turbine rotor is imparted
to the right stator, and the rotation of the right turbine
rotor is imparted to the left stator.

[0036] The relative rotational speed may be controlled
by using two-or-more different wheel sizes in each gear
stage.

[0037] This fixes an efficient gear ratio having a high
extended range since it is effectively equivalent to a two-
or-more stage gear.

[0038] Each stage can multiply the speed of the output
as compared to the input.

[0039] As will be apparent to the reader this will allow
for an arbitrarily large increase of the relative rotational
speed in both generators since the stator of each of the
generators is now spinning at aratio fixed by a two-stage
gear instead of a one-stage gear.
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[0040] Ifthe gearratio of the transmission in each stage
is chosen such that the relative speed is increased, this
will be found beneficial as it is known that electrical gen-
erators are more efficient (e.g. in terms of power per
mass) at higher rotational speeds.

[0041] In one embodiment, each turbine rotor is pro-
vided with one magnetic plate (presented a rotor of any
generator) adjacentto one copper stator plate (presented
a stator of any generator).

[0042] In Fig. 2 such a configuration is shown. In the
exemplary embodiment, the same two counter rotating
turbine rotors are shown. A magnetic plate {101} will be
connected directly to the turbine rotor and rotate with its
rotation.

[0043] The magnetic plate {101} is connected by a belt,
band, chain, or other transmission means to a copper
plate {112} located on the opposing turbine rotor, capable
of free rotation relative to the opposing turbine rotor.
[0044] The copper plate {111} sits around the axle of
the turbine rotor, and can freely spin relative to the turbine
rotor.

[0045] The copper plate {111} is connected by means
of belt, chain, or other transmission means to the mag-
netic plate {102} located on the opposed turbine rotor,
which rotates in the direction of the opposed turbine rotor.
[0046] The rotation of the turbine rotor in any direction
will cause rotation of the magnetic plate {101}in the same
direction, and the rotation of the opposed turbine rotor
will cause rotation of the copper plate {111} in the same
direction as the opposed turbine rotor.

[0047] Since in this case the two turbine rotors are
counter rotating to each other, the rotation direction of
the copper plate {111} will be in the opposite direction
than that of the magnetic plate {101}.

[0048] The same effects will be observed in the other
generator set (rotor {102} and stator {112}).

[0049] As will be clear to one skilled in the art the op-
posite connections are also possible; that is to say, the
copper plate(s) can be attached directly to the turbine
rotor(s) and will turn in its direction while the magnetic
plate(s) will be attached by means of any suitable trans-
mission means thereto to cause opposing rotations in
the generator(s) pairs.

[0050] Itis further possible that a set of magnets fixed
to the turbine rotor will attach to another set of magnets
freely spinning on the opposing turbine rotor, and in any
other possible combination.

[0051] Electrical energy can be derived from the spin-
ning stator or rotor for example by means of slip rings,
SlimRotors, swivels, or any other suitable means allow-
ing one to transfer tension while rotating, including wire-
less transfer.

[0052] Several advantages can be realized by the pro-
visions being described.

[0053] Firstly, without using different sized wheels,
gears, or transmission means, the relative speed be-
tween rotor and stator is already approximately doubled.
[0054] Byusingsuitableratiosofgearsizes, wheelsize
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(as shown in the figures) or other transmission ratios, it
is possible to multiply the relative speed arbitrarily.
[0055] By suitably arranging the ratios, then it is pos-
sible to reach very high relative rotational speeds and
ratios.

[0056] Usually,inordertoincrease the multiplerelative
speed of rotation observed between rotor and stator by
some multiple of the turbine rotor rotation speed, a large
radius wheel/gear wheel should drive a small radius
wheel/gear wheel.

[0057] In Figs. 1 - 8 for example such arrangements
have been depicted.

[0058] Fig. 3 shows another embodiment of the inven-
tion having counter-rotating rotors and stators, on both
sides of two turbine rotors.

[0059] Fig. 4 shows another embodiment of the inven-
tion having counter-rotating rotors and stators, including
a shroud, and two turbine rotors adapted to rotate in op-
posite directions.

[0060] The rotor is driven by one turbine and the stator
by the other, with intervening gear trains adapted to in-
crease the relative rotational speed even further.
[0061] This figure shows a shroud used to direct flow
away from a turbine’s rotors blades as they turn against
(into) the flow.

[0062] Such shrouds can be used for preventing ex-
ternal direct flow from reaching certain elements, and/or
otherwise shaping flow to desirable configurations.
[0063] Forexample,in many verticalaxis wind devices,
about half the volume of the turbine rotor is shielded by
means of a shroud (or cover, shield, leading edge, or the
like), such that the returning half of the turbine rotor rev-
olution is kept from contact with direct incoming external
flow.

[0064] The device may or may not be designed to turn
the front side of the shroud against the incoming flow by
using any means possible, such as a tail or more, rotating
base, mechanically, physically, electronically, automati-
cally and otherwise.

[0065] The shroud generally will remain fixed relative
to the turbine rotors and other components, making im-
plementation easier.

[0066] However the shroud may also be movable with
respect to the other components.

[0067] Furthermore the inside of the shroud allows for
a degree of isolation from the surroundings.

[0068] The shroud, turbine rotor, and blades may be
made of any suitable material, for example, metal, con-
crete, wood, plastic, carbon, fiberglass, canvas, rubber,
nylon, sail material, composite material, and combina-
tions thereof.

[0069] Embodiments using doubled plates are shown
in Figs.5-7.

[0070] In Fig. 5, two copper plates {111} can be con-
nected directly to a turbine rotor such that they spin withit.
[0071] One of the copper plates is connected by trans-
mission means, preferably having a relatively large
wheel/gear wheel radius, to a double magnetic plate
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{102} placed on the opposed turbine rotor, preferably
having arelatively small wheel/gear wheel radius, which
said double magnetic plate {102} may rotate freely with
respect thereto.

[0072] On the opposed counter rotating turbine, two
copper plates {112} can be connected directly to that op-
posed turbine rotor such that they spin with it.

[0073] One of the copper plates is connected by trans-
mission means, preferably having a relatively large
wheel/gear wheel radius, to a double magnetic plate
{101} placed on the first turbine rotor, preferably having
a relatively small wheel/gear wheel radius, which said
double magnetic plate {101} may rotate freely with re-
spect thereto.

[0074] Asdescribed above, rotation of the turbines ro-
tors will cause rotation of the rotors in one direction and
their stators in the opposite direction, resulting in both
generators a greater relative rotational speed than that
of a conventional generator attached to a standard fluid
flow turbine rotor.

[0075] Fig. 6 shows an embodiment of the invention
having counter-rotating rotors and stators using straight
belts and double generators, on both sides of two turbine
rotors.

[0076] The elements 5001 denote swivels or any other
means for transferring tension during rotation including
wireless transfer, and can be located on any suitable
structure.

[0077] Fig. 7 shows another embodiment of the inven-
tion having counter-rotating rotors and stators using off-
set belts and double generators, on both sides of two
turbine rotors.

[0078] Fig. 8 shows another embodiment of the inven-
tion having counter-rotating rotors and stators, using
straight belts, four generators, on two counter rotating
turbine rotors.

[0079] In this figure, which demonstrates how a high
relative rotational speed between rotor and stator may
be achieved, arotor {101} of a generator can be connect-
ed directly to a turbine rotor such that it spins with it.
[0080] The rotor {101} is connected by transmission
means, preferably having a relatively large wheel/gear
wheel radius, to a stator {112}, placed on the opposed
turbine rotor, preferably having a relatively small
wheel/gear wheel radius, which said stator {112} may
rotate freely with respect thereto.

[0081] Onthe opposed counter rotating turbine, arotor
{102} can be connected directly to that opposed turbine
rotor such that it spins with it.

[0082] The rotor {102} is connected by transmission
means, preferably having a relatively large wheel/gear
wheel radius, to a stator {111} placed on the first turbine
rotor, preferably having a relatively small wheel/gear
wheel radius, which said stator {111} may rotate freely
with respect thereto.

[0083] As both turbine rotors spin, the stators {111}
and {112} both rotate in an opposite direction to the rotors
{101} and {102}, respectively, and also to the opposite
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direction of their turbine rotor, at a relative speed deter-
mined by the product of the gear ratio of each of the first
two gear stages involved.

[0084] Furthermore, arotor {103} placed on the turbine
rotor and may rotate freely with respect thereto, can be
connected to stator {111} and spins with it.

[0085] The rotation direction of both rotor {103} and
stator {111} is opposite to the turbine rotor direction, and
their rotation speed is larger than the input rotational
speed of their turbine rotor.

[0086] The rotor {103} is connected by transmission
means, preferably having a relatively large wheel/gear
wheel radius, to a stator {114}, placed on the opposed
turbine rotor, preferably having a relatively small
wheel/gear wheel radius, which said stator {114} may
rotate freely with respect thereto.

[0087] A stator {113} can be connected directly to a
turbine rotor such that it spins with it.

[0088] The stator {113} is connected by transmission
means, preferably having a relatively large wheel/gear
wheel radius, to a rotor {104}, placed on the opposed
turbine rotor, preferably having a relatively small
wheel/gear wheel radius, which said rotor {104} may ro-
tate freely with respect thereto.

[0089] As aresultof this arrangement, the rotors {103}
and {104} also spin in an opposite direction with respect
to the spin of their stators {113} and {114}, respectively.
[0090] Furthermore, the rotor {103} and stator {113}
pair spin one against the other at the same relative rota-
tional speed as the rotor and the stator pairs of the first
twogenerators, aspeed whichis already doubled or more
than the relative rotational speed observed between the
two turbines rotors.

[0091] Furthermore, therotor {104}and the stator{114}
pair has an even larger relative rotational speed between
them, compared to the other rotor/stator pairs.

[0092] Other arrangements are also possible, such as
but not limited to, using a different number of generator
sets, of the same and/or different types, different num-
bers of gear stages, different arrangements of the wheels
/ flywheels and/or the generators, and otherwise, all of
which are within the provision of the invention.

[0093] As will be known to one skilled in the art in-
creased rotational speed allows for more efficient oper-
ation and/or smaller, cheaper devices using fewer mag-
nets and/or less copper or conductive material.

[0094] We note several points in connection with these
provisions, which are valid also for all following parts of
the invention:

A).Elements 5001 (see Fig. 2 and Fig. 6 forexample)
denote swivels or any other means for transferring
tension during rotation including wireless transfer,
and can be located on any suitable structure.

B). The arrangement of magnetic and copper plates
described can also be reversed.
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C). ltis possible to use any type of energy conversion
device such as but not limited to generator or alter-
nator, copper and magnetic plates, electromagnets,
or the like.

D). Itis possible to use generator types having one
rotor with multiple stators, or one stator with multiple
rotors, with both stators and rotors rotating in oppo-
site directions.

E). Itis possible to use more energy conversion de-
vices as allowed by the available space and available
torque from the turbine rotor.

F). It is possible to use a number of wheels, gear-
wheels, or cogwheels, or the like, in any individual
size, and with any individual number of teeth.

G). It is possible to use one or more chains, bands
or belts, or the like, in straight and/or crossed com-
binations.

H). The magnet or stator itself can take the place of
the gears or gearwheels in the figures, and/or take
the role of flywheels, and the transmission means
can be directly connected thereto.

1). Itis possible to add gears to the system, on orin
place of the wheels and/or the flywheels. The inven-
tion may use a compound gear such as that in an
18-speed bicycle, sothat one, two, or more gear mul-
tiplications are involved. Any other type of gear
mechanism can be utilized such as those in the con-
tinuously variable transmission (CVT) of certain
cars, or the like.

J). The flywheels can take any shape and form, for
instance hollow and/or with two three or more arms,
such as wagon wheels or spokes of bicycle wheels,
in order to save weight and also to allow for lower
flow resistance.

K). It is possible to cause the wheels to themselves
serve as turbine blades such that they also contribute
to the energy production of the device.

L). Itis possible to use many inverse energy conver-
sion devices and/or many gear stages inside the in-
verse energy conversion devices, for example on
top of each other. Each of these can have gearratios
greater than one. They are thus able to reach arbi-
trary relative speed, insofar as allowed by available
space and power and material. Several examples
demonstrating this concept are shown, such as in
Fig. 8. Each such stage that is added multiplies and
thus increases the input speed from the previous
stages.
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M). It is possible to install any of such provisions on
one or two sides of the turbine rotors as shown for
example in an exemplary embodiment in Fig. 3.

N). It is possible to add external axles, as many as
desired.

[0095] The transmission means described in all of the
invention may comprise multiple stages able to reach
extremely high gear ratios between rotor(s) and stator(s).
[0096] The generators and plates shown in the figures
are shown connected to the turbine rotors and the belts
or bands or chains are tightened between them. However
itis equally possible to put the generators on an external
axle and to tighten them on the external axles.

[0097] With the help of an external axle such as this,
itis possible to place the device at any point between the
two turbines rotors include exactly in the middle between
them in order to save weight on the axles of the turbines
rotors.

SECTION 10B: USE OF ONE OR MORE EXTERNAL
AXLES FOR ONE OR MORE TURBINE ROTORS

[0098] In some embodiments of the invention, one or
more external axles are used to rotate both stator and
rotor of one or more generators sets in opposite direc-
tions, and additionally increases the relative speed be-
tween them.

[0099] For the case of using an external axle, one or
more, and a single turbine rotor or more, there are several
possibilities. The external axle is connected to any pos-
sible element of the device, including for example the
hub of the turbine rotor, the shroud (if being used), the
tower, or any other location.

A). A single generator whose rotor spins counter to
its stator, located on the turbine rotor, being spun by
means of a belt, band, chain, wheels, gear wheels,
flywheels, or other transmission means connected
to one external axle only.

B). A number of generators having rotors and coun-
ter-rotating stators located on the turbine rotor, being
spun by means of a belt, band, chain, wheels, gear
wheels, flywheels, or other transmission means con-
nected to one external axle only.

C). Asingle generator, or more, having arotor(s) and
counter-rotating stator(s) located on a single exter-
nal axle, being spun by means of a belt, band, chain,
wheels, gear wheels, flywheels, or other transmis-
sion means connected to the turbine rotor.

D). A number of generators having counter-rotating
rotors and stators, located on a number of external
axles, being spun by means of a belt, band, chain,
wheels, gear wheels, flywheels, or other transmis-



13 EP 3 123 599 B1 14

sion means connected to the turbine rotor.

E). A number of generators having counter-rotating
rotors and stators, located on the turbine rotor, being
spun by means of a belt, band, chain, wheels, gear
wheels, flywheels, or other transmission means con-
nected to a number of external axles.

[0100] It is within provision of the invention to provide
means for changing the distance between any given ex-
ternal axle and the turbine rotor, for example by using a
rail or any other method, in order to allow for changing
the size of gears/wheels being employed.

SECTION 10B-A

[0101] Speed doubling and more of a rotor-stator pair
can also be achieved with a single turbine rotor and a
single external axle as shown in Fig. 9. A single generator
placed on the turbine rotor is used. The stator spins in a
direction opposite that of the rotor by means of belt, band,
chain, wheels, flywheels, gearwheels, or other transmis-
sion means connected to a single external axle as shown
in Figs. 9, 10, 11, 12.

[0102] Astheturbinerotor spins, a number of elements
spin with it, in the same direction and in the same angular
velocity, as they are rigidly attached to it, on the same
axle, as the flywheel 531 (Fig. 10) and the magnetic plate
532.

[0103] This may be a plate of magnetic material or a
plate bearing a set of discrete magnets, or electromag-
nets or a rotor of a generator.

[0104] During operation of the device the following will
occur:

A). Rotation of the flywheel 531 preferably having a
relatively larger radius, which will spin wheel 533
which is preferably of small relative radius and is in
physical contact with flywheel 531 and thus turned
by it in the opposite direction. The elements 531 and
533 may also be any type of gear wheel or cogwheel
or the like.

B). Rotation of wheel 533 will turn wheel 534 which
turns on the same axle as wheel 533, both 533 and
534 are mechanically coupled to each other and turn
in the same direction and with the same angular ve-

locity.

C). Rotation of the wheel 534, which preferably has
a relatively large radius, will turn wheel 535 due to
the belt, band, chain or other coupling means con-
necting them. Wheel 535 will turn in the same direc-
tion as wheel 534 and 533 since the band connecting
534, 535 is not crossed.

D). Rotation of wheel 535, which is preferably of rel-
atively smallradius, will directly turn the copper plate
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536 to which it is rigidly fixed, on the same axle.

[0105] Asaresultofthis arrangement, the copper plate
536 (which represents the stator of a generator, alterna-
tor, electromagnet, a simple copper plate, etc.) will turn
in the opposite direction from the magnetic plate 532
(which represents a magnetic plate and/or the rotor of
the generator, alternator, electromagnets, etc.) which ro-
tates on the same axle as flywheel 531.

[0106] Usually, in order to increase the relative speed
of rotation observed between rotor and stator, by some
multiple of the turbine rotor rotation speed, a large radius
wheel/gear wheel should drive a small radius wheel/gear
wheel, a rule which has been followed in Figs. 9, 10, 11,
12. This rule is followed in all embodiments of the inven-
tion. One advantage of this arrangement is that by intel-
ligent arrangement of the various diameters, the relative
speed obtained between rotor and stator can be more
than doubled.

[0107] As will be known to one skilled in the art, in-
creased rotational speed allows for more efficient oper-
ation and/or smaller, cheaper devices using fewer mag-
nets and/or less copper or conductive material.

[0108] It is within provision of the invention to provide
means for changing the distance between any given ex-
ternal axle and the turbine rotor e.g. using a rail as seen
for example in Fig. 10 (elements 580, 581) to allow for
changing the size of gears/wheels being employed.
[0109] Acloser view of the concept from front and back
views is shown in Fig. 11.

[0110] Acloserviewofthe conceptfromtopand bottom
views is shown in Fig. 12.

[0111] A similar concept is shown in conjunction with
a traditional horizontal axis turbine in Fig. 13. In this ex-
ample the magnetic plate 532 turns with the turbine rotor,
and the copper plate 536 turns against the direction of
the turbine rotor.

[0112] The plates come between the gears or gear-
wheels of the transmission.

[0113] InFig. 14 an additional example is given where
the plates are located before the gears or gearwheels
and the transmission. A different location is also possible.
[0114] By the same token, the magnetic plate and the
copper plate and/or the generator(s) can be placed on
an external axle, which will be more fully explored below.
[0115] Element 539 (in Fig. 10) is a swivel (or slip ring
or the like) adapted to allow the transfer of electric power
through a rotating coupling, and can be replaced with
any elements allowing one to transfer tension while ro-
tating, including wireless transfer.

[0116] Itis possible to use a crossed belt, band or chain
as well, and/or any other possible opposite transmission
means, between the wheels / gear wheels / cogwheels
531,533 (in Fig. 10), which will allow the two axles shown
to be set apart from one another.

[0117] Itis possible to use a gear wheels / cogwheels
/ wheels, and/or any other transmission means between
the wheels 534,535 (in Fig. 10), instead of a belt.
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SECTION 10B-B

[0118] Fig. 15 presents another embodiment of the in-
vention, using a single external axle.

[0119] This allows for a relative rotational velocity of
double or greater between one or more rotors and one
or more stators, of one or more generators, located on
the turbine rotor, being spun by means of belt, band,
chain, wheels, gear wheels, flywheels, or other transmis-
sion means connected to a single external axle.

[0120] A number of generators which have counter-
rotating rotors and stators are placed on the turbine rotor
as shown in Figs. 15, 16.

[0121] These spin by means of a belt, band, chain,
wheels, gear wheels, flywheels, or other transmission
means connected to one external axle.

[0122] In the figures two copper plates 536 and one
rotor 532 are employed but any number may be used,
and in different configurations.

[0123] The element 591 of Fig. 16 is a swivel and can
be replaced with any element allowing one to transfer
tension while rotating including wireless transfer.
[0124] It is possible to use a crossed belt, band, or
chain as well, and/or any other possible opposite trans-
mission means, between the wheels / gear wheels / cog-
wheels 531,533, which will allow the two axles shown to
be set apart from one another.

[0125] Itis possible to use a gear wheels / cogwheels
/ wheels and/or any other transmission means between
the wheels 534,535 instead of belts.

[0126] Figs. 17, 18 demonstrate another example of
how to double or more the relative rotational speed ob-
tained between rotor and stator, using an external axle
and multiple gear stages.

[0127] Inthese embodiments, a number of generators
(four in this case) which have counter-rotating rotors and
stators are placed on the turbine rotor.

[0128] When the turbine rotor spins, in any direction,
flywheel 5901 and rotor 5911 are spinning with it, in the
same direction and at the same angular velocity.
[0129] The spinning of flywheel 5901 (preferably large
radius) will cause an opposite rotation of both flywheel
5941 (preferably smallradius) and wheel 5951, at a faster
angular velocity than flywheel 5901.

[0130] The opposite spinning of wheel 5351 (prefera-
bly large radius) will cause a rotation of elements: stator
5921, wheel 5931 (preferably small radius), flywheel
5902, rotor 5912, in the same opposite direction as fly-
wheel 5951, and at a faster angular velocity than flywheel
5951.

[0131] Therotor 5911 and its stator 5921 are now spin-
ning one against the other at more than double of the
spinning speed of the turbine rotor.

[0132] The opposite spinning of flywheel 5902 (prefer-
ably large radius) will cause a rotation of both flywheel
5942 (preferably small radius) and wheel 5952, and in a
faster angular velocity than flywheel 5902.

[0133] The spinning of wheel 5952 (preferably large
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radius) will cause a rotation of elements: stator 5922,
wheel 5932 (preferably small radius), flywheel 5903, and
rotor 5913, in the same direction as wheel 5952, and at
a faster angular velocity than wheel 5952.

[0134] Therotor 5912 and its stator 5922 are now spin-
ning one against the other in a much larger speed than
the first generator set (rotor 5911 and stator 5921).
[0135] The spinning of flywheel 5903 (preferably large
radius) will cause an opposite rotation of both flywheel
5943 (preferably smallradius) and wheel 5953, atafaster
angular velocity than flywheel 5903.

[0136] The opposite spinning of wheel 5953 (prefera-
bly large radius) will cause rotation of elements: stator
5923, wheel 5933 (preferably small radius), flywheel
5904, rotor 5914, at the same direction as wheel 5953,
and in a faster angular velocity than wheel 5953.
[0137] Therotor 5913 and its stator 5923 are now spin-
ning one against the other in a much larger speed than
the second generator set (rotor 5912 and stator 5922).
[0138] The opposite spinning of flywheel 5904 (prefer-
ably large radius) will cause a rotation of both flywheel
5944 (preferably smallradius) and wheel 5954, inafaster
angular velocity than flywheel 5904.

[0139] The spinning of wheel 5954 (preferably large
radius) will cause rotation of elements: stator 5924 and
wheel 5934 (preferably small radius), in the same direc-
tion as wheel 5954, and in a faster angular velocity than
wheel 5954.

[0140] The rotor 5914 and its stator 5924 are now spin-
ning one against the other in much larger speed than the
third generator set (rotor 5913 and stator 5923).

[0141] This arrangement will cause an opposite rota-
tion between rotors and stators, while increasing the rel-
ative rotational speed between the rotor and stator pairs
in each gear stage that is added, starts from the second
gear stage.

[0142] In the example shown in Fig 18, if "N" is equal
to "Revolutions per Minute" (RPM) of the turbine rotor,
and if "Gi" presents the gear ratio of the "i"th gear stages
involve (eight gear stages in this illustration), then the
relative speed of the counter rotating rotor/stator pair:

5911 and 5921 =N + N-G1-G2
5912 and 5922 = N-G1-G2 + N-G1-G2-G3-G4

5913 and 5923 =
N-G1-G2-G3-G4-G5-G6

N-G1-G2-G3-G4  +

5914 and 5924 = N-G1-G2-G3-G4-G5-G6 +
N-G1-G2-G3-G4-G5-G6-G7-G8

[0143] If, for the simplicity, all the eight gear stages
involve in this teachable example are having an equal
gear ratio (not as in the figure), then the relative speed
of the counter rotating rotor/stator pair:

5911 and 5921 = N-(1 + G2)
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5912 and 5922 = N-(G2 + G4)
5913 and 5923 = N-(G*4 + G5)
5914 and 5924 = N-(G6 + G8)

[0144] [f"N"would be 6, and if "G" would be 5, for each
of the eight gear stages presented in this illustration, then
the relative speed of the counter rotating rotor/stator pair:

5911 and 5921 = 156 RPM

5912 and 5922 = 3,900 RPM
5913 and 5923 = 97,500 RPM
5914 and 5924 = 2,437,500 RPM

[0145] It is possible to use a crossed belt, band, or
chain as well, and/or any other possible opposite trans-
mission means, between the flywheels / wheels / gear
wheels / cogwheels or the like, which will allow the two
axles shown to be set apart from one another.

[0146] Itis possible to use a gear wheels / flywheels /
cogwheels/wheels and/or any other transmission means
between the wheels instead of belts.

[0147] Other arrangements are also possible, such as
but not limited to, using a different number of generator
sets, of the same and/or different types, different num-
bers of gear stages, at any individual gear ratio, different
arrangements of the wheels / flywheels and/or the gen-
erators, and otherwise, all of which are within the provi-
sion of the invention.

SECTION 10B-C

[0148] Fig. 19 presents another embodiment of the in-
vention allowing for a relative rotational velocity of double
or greater between rotor and stator of a generator sef(s).
This embodiment uses a single external axle. Here the
generator is located on the body of the external axle,
instead of located on the turbine rotor, being spun by
means of a belt, band, chain, wheels, gear wheels, fly-
wheels, or other transmission means connected to the
turbine rotor.

[0149] Fig. 20 shows a right and front and back close-
up of the arrangement described above and depicted in
Fig. 19, wherein a single external axle is used and the
generator include rotor and counter-rotating stator are
disposed upon the external axle.

[0150] Wheel 610 and flywheel 611 are fixed to the
turbine rotor and turns with it, in the same direction and
angular velocity.

[0151] The rotation of flywheel / gear wheel 611 (pref-
erably large radius) will cause counter-rotation of fly-
wheel / gear wheel 612 (preferably small radius) which
is tangent to the flywheel 611 and hence will be turned
in the opposite direction from it, and thus of rotor 613
which is fixedly attached to flywheel 612.

[0152] At the same time, wheel 610 (preferably large
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radius) which is fixedly attached to the same axle as fly-
wheel 611, will turn wheel 615 (preferably small radius)
by means of belt, band or chain, in the same direction,
and thereby the stator 614 which is fixedly attached to
wheel 615.

[0153] As is apparent from this arrangement, the de-
sired result of double or greater counter-rotation between
rotor and stator has been achieved.

[0154] The element 616 of Fig. 20 is a swivel and can
be replaced with any element allowing one to transfer
tension while rotating including wireless transfer.
[0155] Fig. 21 shows top and bottom views of these
mechanisms with flywheel, drive wheel, belt, and rotor-
stator pair.

[0156] It is possible to use a crossed belts, bands, or
chains as well, and/or any other possible opposite trans-
mission means, between the wheels / gear wheels / cog-
wheels 611,612 (in Fig. 20), which will allow the two axles
shown to be set apart from one another.

[0157] Itis possible to use a gear wheels / cogwheels
/ wheels and/or any other transmission means between
the wheels 610,615 (in Fig. 20), instead of belts.

[0158] Figs. 22, 23 show a similar example to that of
Figs. 17, 18, but where the counter rotating rotor/stator
pairs 6201, 6202, 6203, 6204 are located on an external
axle.

[0159] Fig. 24 shows a combination between Figs. 17,
18 and Figs. 22, 23 where the rotor/stator pairs 6201,
6202, 6203, 6204 are located in alternating fashion on
the external axle and on the turbine rotor.

[0160] Other arrangements are also possible, such as
but not limited to, using a different number of generator
sets, of the same and/or different types, different num-
bers of gear stages, at any individual gear ratio, different
arrangements of the wheels / flywheels and/or the gen-
erators, and otherwise, all of which are within the provi-
sion of the invention.

SECTION 10B-D

[0161] Fig. 25 is another embodiment allows for spin-
ning the stator in the opposite direction at a relative ve-
locity of double or greater of the rotor by use of a number
of external axles.

[0162] One or more generators, with rotors spinning in
the opposite direction of stators, are located on a number
of external axles, and spin by means of a belts, bands,
chains, gears, wheels, gear wheels, flywheels, or other
transmission means connected to the turbine rotor.
[0163] Fig. 25 shows one embodiment of the invention
utilizing three rotor-stator pairs which are placed on three
external axles attached to a single turbine rotor.

[0164] The axle of the turbine rotor spins a number of
elements in its direction; the flywheel 6301 and three pul-
ley wheels 6302.

[0165] As can be seen in Figs. 25, 26, turning of the
flywheel 6301 which preferably has a large radius will
turn the flywheel 6303, which is preferably of small radius
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which is tangent to the flywheel 6301 and hence will be
turned in the opposite direction from it.

[0166] Turning of the flywheel 6303 will directly turn
the magnetic plate 6304 in its same opposite direction.
[0167] As a result, the magnetic plate 6304 will turn
against the direction of the turbine rotor.

[0168] Turning of the wheel 6302, which is preferably
of large radius, will turn the wheel 6305 which is of pref-
erably small radius, by means of belt, band, chain, or
other transmission means in the same direction.

[0169] Since the direction of the wheel 6305 is with the
direction of the wheel 6302, turning the flywheel 6305
will directly turn the copper plate 6306 which is on a
shared axle with flywheel 6305 in the same direction as
well.

[0170] As aresultthe copper plate 6306 will turn in the
direction of the turbine rotor.

[0171] As a result of these revolutions the magnetic
plate 6304 will turn in the opposite direction from the cop-
per plate 6306.

[0172] Generally speaking in order to multiply by an
even greater amount the relative rotational velocity be-
tween the two plates, one can use the following rule of
thumb: Large radius wheels should drive smaller radius
wheels.

[0173] In the above example, the turbine rotor turns
the relatively large wheel 6301, which powers the small
wheel 6303, which turns the magnetic plate 6304.
[0174] The turbine rotor also turns the relatively large
wheel 6302 which spins the small wheel 6305, which
turns the copper plate 6306, implementing effectively a
gear system.

[0175] One of the advantages of the invention is a re-
sult of intelligent use of relative sizes of the four wheels
(6301, 6302, 6303, 6305) along with addition of external
axles.

[0176] The speed of revolution for each of the two
plates will be multiplied by an arbitrary ratio fixed by the
sizes of the various wheels involved.

[0177] Energy will inevitably lost as a result of friction,
but the increased speed of revolution will have its own
benefits such as increasing output by operation at large
speed and/or decreased material cost.

[0178] Insofar as the gearratio of each stage is greater
than one (such that the rotational output speed of each
stage is larger than that of the input), a corresponding
multiplication of the final relative speed is obtained.
[0179] Further illustrations of this concept are shown
in Figs. 27 - 30.

[0180] Fig. 27 shows a perspective view of the concept
using two stage multi gear ratio and three external axles.
[0181] Fig. 28 shows a top view of the concept.
[0182] Fig. 29 shows a front view of the concept.
[0183] Fig. 30 shows a back view of the concept.
[0184] The same turbine rotor may carry a number of
such generator sets, and thus it is possible to generate
more energy even in conditions of low flow conditions,
since the system allows high gear ratios for generator
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operation, allowing for operation in arbitrarily low cut-in
speeds.

[0185] The external axle (one or more) may spin with
or against the rotation of the turbine rotor. It can also
rotate around the turbine rotor in the same direction.
[0186] The element 616 of Fig. 26 is a swivel and can
be replaced with any element allowing one to transfer
tension while rotating including wireless transfer.
[0187] Instead of two flywheels / gear wheels / cog-
wheels (6301, 6303 in Fig. 26) physically touching each
other in order to cause opposing rotation, it is possible
to use a chain, belt, band, or cord, and/or any other pos-
sible transmission means, that is crossed, or in an oppo-
site direction, and by these means to achieve the re-
versed rotation, which will allow the two axles to be set
apart from one another.

[0188] Itis possible to use a gear wheels / cogwheels
/ wheels and/or any other transmission means between
the wheels 6302, 6305 instead of belts.

SECTION 10B-E

[0189] Itis within provision of the invention to employ
one or more generators having counter-rotating rotors
and stators, located on the turbine rotor, being spun by
means of a belt, band, chain, wheels, gear wheels, fly-
wheels, or other transmission means connected to a
number of external axles (not shown in the figures).

SECTION 10C: SPECIAL MEANS FOR COUNTER-
ROTATION FOR ONE OR MORE TURBINE ROTORS

[0190] The use of ’special means’ can take several
forms:

A). One or more generators fixedly attached to their
support, with counter-rotating rotor and stator, using
a special bucket-like means connected to the turbine
rotor that rotates with it.

B). One or more generators fixedly attached to the
turbine rotor, with counter-rotating rotor and stator,
using a special bucket-like means fixedly connected
to its support, themselves also rotating with the tur-
bine rotor.

[0191] As seenin Figs. 31- 33, an outer rim 6801 and
inner rim 6810 (fixedly attached to each other) are em-
ployed to cause counter-rotation between rotor and stator
pair of a generator (five generators in this illustration).
The generator elements 6802, 6803 (one of which can
be called stator and the other rotor, although both rotate)
are attached to plate 6804.

[0192] Both outer rim 6801 and inner rim 6810 may
spin together in either direction relative to the plate 6804.
[0193] Oneortheotherisconnected to the turbine rotor
and will cause relative rotation which will tend to cause
the generator elements 6802, 6803 to rotate in the op-
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posite direction, effectively doubling or otherwise multi-
plying the relative rotational velocity between generator
elements 6802, and 6803, because the radius of outer
ring 6801 is larger than the radius of generator element
6802 that meshes with 6801, and the radius of the inner
ring 6810 is larger than that of the other generator ele-
ment 6803 that meshes with 6810.

[0194] Elements 6804, 6801 may also be turned in op-
posite directions in order to further increase the relative
rotational velocity between the rotor and stator.

SECTION 10C-A

[0195] One or more generators as shown in Figs. 31 -
33 may be attached to fixed support, using an outer rim
6801 and inner rim 6810 fixed to the turbine rotor and
rotating with it. The generators again having counter-ro-
tating rotors and stators.

[0196] Inthe example of Fig. 34 the outer rim 6801 and
the inner rim 6810 turn with the turbine rotor.

[0197] Inthefigure, a supporting plate 6811 was fixedly
added to the base of the outer rim 6801.

SECTION 10C-B

[0198] One or more generators may be attached to the
turbine rotor, the generators having rotors and counter-
rotating stators in the manner shown in Fig. 35, with the
outer rim 6801 fixed to the supporting structure.

[0199] In addition to the relative rotation between rotor
and stator of the generators, these generators will in ef-
fect also rotate with the turbine rotor.

[0200] The outer rim 6801 and the inner rim 6810 in
this example do not rotate with the turbine rotor.

[0201] In Fig. 35, support plate 6811 has been added
for the outer rim 6801 and inner rim 6810.

[0202] Also, support plate 6850 has been added to the
plate 6804.

[0203] Various advantages may be pointed out con-
cerning the innovations under consideration.

[0204] One may choose various diameters for each
pair of gear wheels, for example by means of the adjust-
ment mechanism 6860 (see Figs. 31, 33) on the plate
6804.

[0205] This adjustment mechanism allows one to
move the axis of rotation of the generators.

[0206] Furthermore external axles may be added
where possible, allowing for a wide range of control over
the relative rotational speed between stator and rotor.
[0207] This will have advantages clear to one skilled
in the art, as (for example) a generator running higher
Revolutions per Minute (RPM) will require less material
(copper or other conductors, and magnets), as well as
increasing the output power.

[0208] On the same turbine rotor it is possible to con-
nect a number of the rotor/stator pairs, to increase the
total power of the device.

[0209] The swivel 6855 (one or more), can be replaced
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with any other mechanism for transferring tension during
rotation, including wireless transfer; these can be placed
on any appropriate part of the device.

[0210] Itis possible to use any kind of energy conver-
sion device including plates as in the figures, generators,
alternators, hydraulic elements, electromagnetic devic-
es, or the like.

[0211] Itis within provision of the invention to place the
elements 6802 and/or the elements 6803 in opposite lo-
cations, for instance on the outside rim of the plate 6801.
That is to say, they can rotate on the inner or outer rim
of the plate 6801.

[0212] They may also conceivably run on the flat plate
itself, either on the top or bottom of the plate, in addition
to other location(s).

[0213] Theinnerrim 6810 can be either higher or lower
than the outer rim 6801.

[0214] It is possible to connect another axle perpen-
dicular to or at any other angle to the plate 6801 for ex-
ample in the same way as a bicycle dynamo connects.
[0215] The dynamo may for instance be attached to a
turbine rotor blade or to plate 6810.

[0216] Any number of plates and stator/rotor pairs may
be used, aswellas any number of transmission elements.
[0217] It is within provision of the invention to use ex-
ternal axles, insofar as possible, and to place any number
of such elements around the turbine rotor and/or on top
of each other.

[0218] It is also possible to use one or more belts,
straight or cross or combinations thereof.

SECTION 10D

[0219] Itis possible to combine all or part of the provi-
sions mentioned above for purposes of causing rotation
in both rotor and stator in opposite directions.

[0220] For example, a number of devices such as
those described in section 10C can be implemented on
a number of external axles (such as those described in
section 10B) and/or use of the provisions of 10A,10B,
and/or use of the provisions of 10A, 10C, or use the pro-
visions of 10A, 10B, and 10C all together.

[0221] This has the effect of counter-rotating rotor/sta-
tor, multiplied by some fixed transmission ratio.

[0222] The inverse rotation devices disclosed in 10C-
A and 10C-B may also themselves rotate, opposite from
that described above wherein they are fixed rigidly to the
turbine rotor or support structure.

[0223] The support structure itself may also rotate.
[0224] One unique aspect of sections 10A, 10B, 10C,
10D is that here the extra "external’ gear has gear ratio
that may be chosen by the designer.

[0225] This allowance for implementing wheels of dif-
ferent radius allows for a variety of gear ratios to be cho-
sen.

[0226] In Fig. 36 one sees three external axles (in the
sense of section 10B-D), on which each has a special
means (in the sense of section 10C), each containing
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five generators.

[0227] The transmission means shown is a four-stage
transmission.

[0228] Of course all the elements of the invention may
be located within or outside the shroud if a shroud is being
used.

[0229] They may be covered by any means, although
inthe figures the gear trains are exposed in order to better
illustrate the concept.

INVERSE EXPONENTIAL DRIVEN ROTATION - GEN-
ERAL

[0230] The generator elements may be placed on any
suitable section of the device.

[0231] They can be on any side of the turbine rotor
above or below it, in pairs or triples or the like on one or
both sides, as long as there is enough power to rotate
them.

[0232] It is within provision of the invention to use ad-
ditional generators, to activate and deactivate based on
control signals as necessary to increase or decrease the
power of the device.

[0233] The foregoing description and illustrations of
the embodiments of the invention are not meant to be
exhaustive, nor to limit the invention to the above de-
scription in any form.

[0234] Anytermthathas been defined above and used
in the claims, should be interpreted according to this def-
inition.

[0235] The reference numbers in the claims are not a
part of the claims, but rather used for facilitating the read-
ing thereof. These reference numbers should not be in-
terpreted as limiting the claims in any form.

[0236] Patentsrelated tothedisclosure of the invention
include the following:

[0237] DE19643362 describes a wind generator with
a first propeller for the rotor of a generator whose stator
is also rotated by a second propeller on the opposite side
of the generator. However, further multiplication of the
relative speed is not attempted.

[0238] Similarly KR20100077135 provides counter-ro-
tating rotor and stator but in a gearless system lacking
the ability to arbitrarily multiply the relative rotational
speed therebetween.

[0239] Likewise GB2341646, CN201232607,
CN101725477 provides two sets of blades disposed to
rotate in opposite directions and thereby rotate a rotor
and stator in opposite directions, but again there is no
transmission means in this gearless system and there-
fore there is no further multiplication of the relative rota-
tional speed.

[0240] In US2011206517, counter-rotating elements
are used to stabilize the rotation rate of an output shaft
such that it has less variation with wind speed than a
conventional turbine. The counter-rotating rotor/stator el-
ements are not however driven by gear trains adapted
to produce large relative rotational speeds between rotor
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and stator, butrather to stabilize the speed between rotor
and stator and thereby provide a stabilized output fre-
quency.

[0241] In US4291233, counter-rotating elements are
used to increase the relative rotational speed between
counter-rotating rotor/stator elements, where some of its
gear stages are connected in a way that two shafts are
being driven by one shaft. By that, the modelin the quoted
patent will never be able to exceed the limit of the max-
imum overall gear ratio that can be otherwise achieve by
a gear system using a stationary stator, when using the
same number of gear stages and the same gear ratios
involves in those gear stages.

Claims

1. Aturbine device adapted to extract energy compris-
ing a turbine rotor adapted to rotate by a motive pow-
er source acting on said turbine rotor, said turbine
rotor being in mechanical communication with at
least one turbine generator comprising at least one
generator stator and at least one generator rotor,
each is capable of rotation and is being driven by
said turbine rotor, wherein said turbine rotor is me-
chanically coupled to said at least one of said gen-
erator stator and/or said at least one of said gener-
ator rotor by transmission means adapted to drive
said generator stator or said generator rotor in a ro-
tation direction opposite to the direction of rotation
of the other of said generator stator or said generator
rotor, at a rate of relative rotation fixed by said trans-
mission means, to generate power, and further,
wherein said transmission means comprises two or
more transmission trains, and further, wherein each
transmission train of said transmission trains com-
prises two or more means capable of rotation, in-
cluding an input mean and an output mean, compris-
ing a mechanism for transfer of torque, adapted to
transform an input rotation of said input mean into
an output rotation of said output mean, in any desir-
able direction, and to change the speed of rotation
of said output mean with respect to said input mean,
in a ratio determined by said mechanism, and fur-
thermore, wherein each transmission train of said
transmission trains is adapted to drive said output
mean atarotational speed greater than the rotational
speed of said input mean, and furthermore, wherein
said transmission trains individually comprises any
increasing relative speed ratio, for each individual
one of said transmission trains, and furthermore,
wherein each of one or more transmission trains of
afirst of two subsets of said transmission trains com-
prises said means in a configuration of a desirable
fixed direction of an output rotation, with respect to
a given stationary reference frame and to a given
direction of an input rotation, and, wherein each of
one or more transmission trains of a second of said
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two subsets of said transmission trains comprises
said means in a configuration of an output rotation
direction which is opposite to the direction of said
desirable fixed direction of an output rotation, with
respect to said given stationary reference frame and
to said given direction of an input rotation, and fur-
thermore, wherein a said input mean of a first of said
transmission ftrains is rotated by said turbine rotor,
andfurthermore, wherein some of said means of said
transmission trains rotating with orabout one or more
supporting axles,

the turbine device being characterized by the fol-
lowing features: said input mean of each of a second
or more of said transmission trains being involved
further to said first of said transmission trains, is ro-
tated by an output mean of a previous transmission
train to that same said each of a second or more of
said transmission trains, such that the rotational in-
put speed is multiplied and thus increases from one
transmission train to a next transmission train.

Thedevice of claim 1 with one or more external axles,
spaced from said turbine rotor, being mechanically
connected with said transmission means todrive one
or more of said generator stator and/or one or more
of said generator rotor.

Patentanspriiche

1.

Eine zur Energiegewinnung angepasste Turbine,
bestehend aus einem Turbinenrotor, der zum Dre-
hen mittels einer Antriebskraft, die auf besagten Tur-
binenrotor agiert, angepasst wurde,

wobei besagter Turbinenrotor in mechanischer Ver-
bindung mit mindestens einem Turbinengenerator
steht, der aus mindestens einem Generatorstator
und mindestens einem Generatorrotor besteht,
wobei jeder in der Lage ist, zu rotieren und durch
besagten Turbinenrotor getrieben wird,

und worin besagter Turbinenrotor mechanisch mit
besagtem mindestens einem der besagten Genera-
torstatoren und/oder besagtem mindestens einem
der besagten Generatorrotoren durch Ubertra-
gungsmittel gekoppelt ist, adaptiert, um besagten
Generatorstator oder besagten Generatorrotor in ei-
ne Drehrichtung zu treiben, die entgegengesetzt zur
Drehrichtung des anderen besagten Generatorsta-
tors bzw. besagten Generatorrotors ist,

bei einer relativen Drehzahl, die durch besagten
Ubertragungsmittel fixiert wird, um Strom zu erzeu-
gen,

und ferner worin besagtes Ubertragungsmittel aus
zwei oder mehreren Ubertragungsstrangen besteht,
und ferner worin jeder Ubertragungsstrang der be-
sagten Ubertragungsstrange aus zwei oder mehr
Mittel, die in der Lage sind, zu rotieren, besteht, ein-
schliesslich ein Inputmittel und ein Outputmittel, be-
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stehend aus ein Mechanismus zur Drehmoment-
transferenz,

adaptiert, um eine Inputrotation von besagtem Input-
mittel in eine Outputrotation von besagtem Output-
mittel in jeder gewiinschten Richtung umzuwandeln,
und um die Drehgeschwindigkeit von besagtem Out-
putmittel in Bezug auf besagtes Inputmittel in ein
durch besagten Mechanismus bestimmtes Verhalt-
nis zu andern

ferner wo jeder Ubertragungsstrang von besagten
Ubertragungsstrangen adaptiert ist, um besagtes
Outputmittel in eine grossere Drehgeschwindigkeit
als die Drehgeschwindigkeit von besagtem Inputmit-
tel zu bringen,

und ausserdem wobei jedes der besagten Ubertra-
gungsstrange einzeln jede Erhdhung des relativen
Geschwindigkeitsverhaltnisses fir jedes einzelne
der besagten Ubertragungsstrange beinhaltet,

und ausserdem wobei einer von einem oder mehre-
ren Ubertragungsstriangen einer ersten von zwei Un-
tergruppen von besagten Ubetragungsstréngen be-
sagte Mittel beinhaltet, in der Gestaltung einer ge-
winschten festen Richtung einer Qutputdrehung in
Bezug auf einer gegebenen stationaren Referenz-
struktur und einer gegebenen Richtung einer Input-
drehung,

und worin ein oder mehrere Ubertragungsstrange
eines zweiten der besagten zwei Untergruppen von
besagten Ubertragungsstrangen besagtes Mittel in
einer Gestaltung einer Outputdrehrichtung beinhal-
tet, die entgegengesetzt zur Richtung der besagten
gewlinschten festen Richtung einer Outputdrehung
in Bezug zu der besagten stationdren Referenz-
struktur und zu der besagten gegebenen Richtung
einer Inputdrehung ist,

und ausserdem, worin ein besagtes Inputmittel der
ersten der besagten Ubertragungsstrénge durch be-
sagten Turbinenrotor gedreht wird,

und wo einige der besagten Mittel der besagten
Ubertragungsstrange mit oder iiber einer oder meh-
reren Stiitzachsen drehen,

wobei die Turbine durch folgende Merkmale charak-
terisiert ist:

besagtes Inputmittel von jedem eines zweiten
oder mehreren von besagten Ubertragungs-
stréngen, das ausserdem an besagten Ubertra-
gunmgsstréangen beteiligt ist, wird gedreht von
einem Outputmittel eines vorherigen Ubertra-
gungsstranges zu demselben besagten jedem
eines zweiten oder mehrere von besagten Uber-
trasgungsstrangen,

so dass die Inputdrehgeschwindigkeit multipli-
ziert wird und sich demzufolge von einem Uber-
tragungsstrang zum nachsten Ubertragungs-
strang erhoht.

2. DieVorrichtungaus Anspruch 1, mit einer oder meh-
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reren AuRBenachsen, entfernt von besagtem Turbi-
nenrotor, ist mechanisch verbunden mit besagten
Ubertragungsmittel, um einen oder mehrere von be-
sagten Generatorstatoren und/oder einem oder
mehrere von besagten Generatorrotoren anzutrei-
ben.

Revendications

Un dispositif de turbine adapté pour extraire I'éner-
gie, comprenant un rotor de turbine adapté pour tour-
ner par une source d’énergie motrice agissant sur
ledit rotor de turbine,

ledit rotor de turbine étant en communication méca-
nique avec au moins un générateur de turbine, com-
prenant au moins un stator du générateur et au
moins un rotor du générateur,

chacun est capable de tourner et est entrainé par
ledit rotor de turbine,

caractérisé par ledit rotor de turbine étre mécani-
guement couplé au moins a I'un dudit stator du gé-
nérateur et/ou au moins a I'un dudit rotor du géné-
rateur par les moyens de transmission adaptés pour
entrainer ledit stator du générateur ou ledit rotor du
générateur dans une direction de rotation contraire
a la direction de rotation de l'autre ledit stator du
générateur ou ledit rotor du générateur,

a un taux de rotation relative fixé par lesdits moyens
de transmission pour générer la puissance,

et, en plus, ol lesdits moyens de transmission com-
prennent deux ou plusieurs trains de transmission,
et, en plus, ou chaque train de transmission desdits
trains de transmission comprend deux ou plusieurs
moyens capables de rotation, y compris un moyen
d’entrée et un moyen de sortie, comprenant un mé-
canisme pour le transfert de torque, adapté pour
transformer une rotation d’entrée dudit moyen d’en-
trée dans une rotation de sortie dudit moyen de sor-
tie, dans toute la direction souhaitables,

et pour changer la vitesse de rotation dudit moyen
de sortie par rapport au ledit moyen d’entrée, dans
un ratio déterminé par ledit mécanisme,

et, en outre, ot chaque train de transmission desdits
trains de transmission est adapté a entrainer ledit
moyen de sortie & une vitesse rotationnelle plus
grande que la vitesse rotationnelle dudit moyend’en-
trée,

et, en outre, ol lesdits trains de transmission indivi-
duellement comprennent tout ratio de vitesse relati-
ve croissante pour chaque train de transmission in-
dividuel desdits trains de transmission,

et, en outre, ol chacun un ou plusieurs train(s) de
transmission d’un premier d’entre les deux sous-en-
sembles desdits trains de transmission com-
prend(nnent) lesdits moyens dans une configuration
d’unedirection fixe souhaitable d’'unerotation de sor-
tie, par rapport & un cadre de référence stationnaire
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donné et une direction donnée d’une rotation d’en-
trée,

etou chacun un ou plusieurs train(s) de transmission
d’un deuxiéme d’entre lesdits deux sous-ensembles
desdits trains de transmission comprend(nnent) les-
dits moyens dans une configuration d’une direction
de rotation de sortie contraire a la direction de ladite
direction fixe souhaitable d’'une rotation de sortie,
parrapport ledit cadre de référence stationnaire don-
né et ladite direction donnée d’une rotation d’entrée,
et, en outre, ot un ledit moyen d’entrée d'un premier
desdits trains de transmission est tourné par ledit
rotor de turbine,

et, en outre, ou certains desdits moyens desdits
trains de transmission tournant avec ou sur 'un ou
plusieurs essieu(x) d’appui,

le dispositif de turbine étant caractérisé parles fonc-
tionnalités suivantes :

ledit moyen d’entrée de chaque deuxiéme ou
plusieurs desdits trains de transmission, étant
impliqué encore au ledit premier desdits trains
de transmission,

est tourné par un moyen de sortie d'un train de
transmission antérieur au méme ledit chaque
deuxiéme ou plusieurs desdits trains de trans-
mission,

de telle fagon que la vitesse d’entrée rotation-
nelle est multipliée et donc augmente d’un train
de transmission a un train de transmission sui-
vant.

Le dispositif selon la revendication 1 avec un ou plu-
sieurs essieu(x) externe(s), espacé(s) dudit rotor de
turbine, étant mécaniquement connecté avec lesdits
moyens de transmission pour entrainer I'un ou plu-
sieurs dudit stator du générateur et/ou I'un ou plu-
sieurs dudit rotor du générateur.



EP 3 123 599 B1

gEErssssssenssreszrzre
T w

FRONT

Y
=
&
*
=
=
R EEEREEEEEIEEEEEIET

FEREREZIISTIAITISIIE
=

TOP

FresTsEsaEEEEEREESE

=
=
=
=
=

FIG. 1

16



EP 3 123 599 B1

3-Dimensions

e
T

FIG. 3

17



EP 3 123 599 B1

=5

3-Dimensions

LR

18



EP 3 123 599 B1

o

EESSIEATEEITISIIIAINELT

w

=

3-Dimensions
F

EssassEsssaasssaTseEEEsREY

=

FIG. 5

19



EP 3 123 599 B1

zrserzsasrzsevsasconzrasy

FRONT :

ssacseszssssseasisnaans

e

—~x
H

Garazernasasssozassistie

FIG. 7

20




EP 3 123 599 B1

FRONT

FIG. 8

21



EP 3 123 599 B1

3-Dimensions

T

= =
= =
= =
= =
* =
= =

22



EP 3 123 599 B1

o
A
i O
Z
..._.|

K
k
k
k

rEIEEEEETEISTEIITIISIISEEY

TOP

R EITABEIFEESEEEEE AT

T TLEL]

@
E
=

W

FIG. 12

23



EP 3 123 599 B1

532

536

FIG. 13

24



EP 3 123 599 B1

& pEFSESEFEIRSEERRISEaRES

= =
- = 13 . -

=

FIG. 14

25




EP 3 123 599 B1

L]

26



EP 3 123 599 B1

FIG. 16

27



EP 3 123 599 B1

3-Dimensions

H
]
B
H
]
“smm

FIG. 17

28




EP 3 123 599 B1

FIG. 18

29



EP 3 123 599 B1

g

ns

i

imens

3D

FIG. 19

30



EP 3 123 599 B1

614
613

FIG. 20

3



EP 3 123 599 B1

Frecessreassascessssssasssasesssasesy

s
=
=
%=

TOP ¢

FIG. 21

32



EP 3 123 599 B1

3-Dimensions

33



EP 3 123 599 B1

{ RIGHT i

=
sssEsssEsEssEssEEssEEREEy

<
S
s
E |
<

P

FIG. 23

34



EP 3 123 599 B1

3-Dimensions

eSS EIREEEEEIEIESEISINEESSEREITEEE

35



EP 3 123 599 B1

6302

AL LELTE
" k

L E

imensions

3.D

3 !
"
R

302

6

FIG. 25

36



EP 3 123 599 B1

FIG. 26

37



EP 3 123 599 B1

S Dimermions | /

TOP

FIG. 28

38



EP 3 123 599 B1

FRONT

BACK

PRI

%

39



EP 3 123 599 B1

--------------------------------------

6802 6881

FIG. 31



. 3-Dimensions

EP 3 123 599 B1

i 3-Dimensions

S EEEESEIIESITSISEESEIETIESNLIISAILIISIE LSS

Wbt o

H ’ O e :
: 3-Dimensions :
: :
£ =

AR R

Tl

o
@

FIG. 32

41




EP 3 123 599 B1

&
1

z
Ko
o
w

F=3

BOTTOM

oo o e

W
y .
H 3

:
H -y
# )
; :
H P 14
H §
% $
H §
H g
i H
H $
3

FIG. 33

42



EP 3 123 599 B1

.34

FIG



EP 3 123 599 B1

££89
1089

0589
089

1189
1089

| suoisuswWIg-g :

FIG. 35



EP 3 123 599 B1

greasrrsassssrrisszazssstraTrssrmraasssrTesg
: H
H = = :
H H
H H
H . H
: =
: =
- =
- seagEgaet

FIG. 36



EP 3 123 599 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 4291233 A [0003] [0241] * CN 201232607 [0239]
» DE 19643362 [0237] * CN 101725477 [0239]
KR 20100077135 [0238] * US 2011206517 A [0240]

+  GB 2341646 A [0239]



