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(57) wind-driven power plant with a wind turbineithv removable axles and tower with
generator, reduction gear, slewing gear, mastedyifor blade-slap angle correction, and wind
turbine installed with the possibility of rotatimm axles of a wind turbine of a blade, a takeoff
shaft and connected mechanical transmissions wighatl gear ratio 1, a stepping mechanism
kinematically connected by mechanical transmissioits a takeoff shaft and rotating element
of a wind turbine distinguished by each blade hgwencone-shaped rim linked with a cone-
shaped rim fixed coaxially on the axle fastenethirotating element of the wind turbine and is
parallel to the axis of its rotation, and connectgth a mechanical transmission with overall
gear ratio 1, stepping mechanism with mechanieaisimissions connecting its input and output
elements with the takeoff shaft and rotating elenoérihe wind turbine installed directly inside
the tower.

Under the current version of MKB, the wind-driveower plant with a wind turbine with
removable axles falls into the section FO3D. Trstalation belongs to the wind power industry.

There is the wind-driven power plant under (19) $1,) 1242636 containing a hollow
shaft with a wind turbine with a hub installed, ddaand power control unit fixed on the hub, and
a torque pin and roller with transverse axes ifedatoaxially inside the shaft; with this, some
ends are rigidly fixed one with another, and otteesconnected with the shaft and hub; the hub



is hollow, a bevel gear is installed on a transversis, and a gearwheel is fixed on the shaft. A
drawback of this design is the impossibility foatdés to make additional movements by lifting
force, and thus, the impossibility of conversiorsa€h movements into additional rotation of the
generator’s shaft.

There is the wind-driven power plant under (19) 1) a200808003 with a tower with
generator, reduction gear, slewing gear, mastedgifor blade-slap angle correction, and wind
turbine with removable axles under 19) UA, (21) @0@14065, bodies installed with the
possibility of rotation on axles of a wind turbiméeth removable axles and containing crank
gears contacting with blades and kinematically eoted with the fixed element; with this,
bodies are directly kinematically connected witk thkeoff shaft. As well this design contains
the stepping mechanism serving for intermittenation of the wind turbine’s element. The
stepping mechanism is fastened on the fixed elerdespiaced from the tower to the wind
turbine, and it is kinematically connected with th&eoff shaft and wind turbine’s element. A
drawback of this design is presence of the fixezneint and the stepping mechanism placed
directly in the area of the wind turbine with reggable axles; plus, massive bodies with crank
gears and mechanisms kinematically connecting thggmthe fixed body.

The goal of this work is improvement of the desiggduction of sizes and requirements to
the workability of units of the wind-driven powetapt, which are capable of taking up and
converting movements of blades of the wind turbiith replaceable axles they do by lifting
force to the torque on the takeoff shaft.

The set goal is achieved by each blade containingn af the bevel gear contacting with
the similar rim installed with the possibility obtating on the collar parallel to the axis of
rotation of the wind turbine’s element and connéaté¢h mechanical transmission with overall
gear ratio 1 kinematically connected with the tdksbaft. Inside the tower of the wind-driven
power plant the stepping mechanism is placed, snishput element is kinematically connected
by mechanical transmission with the takeoff shafid the output element is connected by
mechanical transmission with the wind turbine’sned@t. When blades rotate, the torque is
transmitted through brims of the bevel gear to riechanical transmission with overall gear
ratio 1 and further to the takeoff shaft rotatihgWith this, when the wind turbine performs its
operational cycle and blades rotate in the plampgpmelicular to the plane of rotation, the
projection of lifting force parallel to the axis tife collar, on which a blade is located, is abte,
the expense of angular displacement of collarsegge an additional torque on the wind
turbine’s element, which then is transmitted thifougechanical transmission to the output
element of the stepping mechanism, then furtheth® input element and from it through
mechanical transmission to the takeoff shaft irgirgathe torque generated by blades when
rotating around axles, where they are installeddBislap angle correction is performed by servo
drives installed directly on blades, and powerupmied to servo drives by current-collecting
devices.

In Fig. 1 a kinematic scheme of the wind-driven powlant with a wind turbine with
replaceable axles is shown;

In Fig. 2 positions of elements 3, 10, 11, 12, 18ead cycle are shown;

In Fig. 3 positions of elements 3, 10, 11, 12, itha end of dead cycle and the beginning
of operational cycle are shown;

In Fig.4 position of elements 3, 4, 5 at the endpérational and the beginning of dead
cycle is shown, front view;

In Fig.5 positions of elements 3, 4, 5 at the ehdpeerational and the beginning of dead
cycle are shown, top view;

In Fig.6 positions of elements 3, 4, 5 at the ehdead and the beginning of operational
cycle are shown, front view;

In Fig.7 positions of elements 3, 4, 5 at the ehdead and the beginning of operational
cycle are shown, top view;

In Fig. 8 positions of elements 15 and 17 at dgatecare shown;



In Fig. 9 positions of elements 3, 10, 11, 12, ti8perational cycle are shown;

In Fig. 10 positions of elements 15 and 17 at #giriming of operational cycle are shown,;

In Fig. 11 positions of elements 3, 4, 5 in the dhedof operational cycle are shown, front
view;

In Fig. 12 positions of elements 3, 4, 5 in theldhe of operational cycle are shown, side
view;

In Fig. 13 positions of elements 15 and 17 in thedbe of operational cycle are shown;

In Fig. 14 the diagram of effect of forces on elatse3,4,5 is shown,;

In Fig. 15 the diagram of effect of forces on eleingat the beginning of operational cycle
is shown;

In Fig. 16 the diagram of effect of forces on elaing at the moment of a turn of blades 3
at the anglex after the beginning of operational cycle is shown;

In Fig. 17 the diagram of effect of forces on elemé at the middle of operational cycle is
shown;

In Fig. 18 the diagram of effect of forces on elaing at the moment of a turn of blades 3
at the angle after the beginning of operational cycle is shown;

In Fig. 19 the diagram of effect of forces on eleiné at the end of operational cycle is
shown;

The wind-driven power plant (Fig.1) has a mastotyetr 2, wind turbine with replaceable
axles containing blades 3, rotational element efwind turbine 4, axles of blades 5. Blades 3
contain servo drives 6 and are installed so theydcturn over for blade-slap angle correction by
servo drives 6. Each blade 3 contains a cone-shggar rim 7 installed coaxially with axles 5.
Each cone-shaped gear rim 7 geared to the sinmha8 installed coaxially on the axis 9 parallel
to the axis of rotation of the wind turbine’s elathd. Each gear rim 8 is connected with a gear
wheel 10. Gear wheels 10 contact with middle gdagels 11 geared to a gear wheel 12 installed
on the takeoff shaft 13. Diameters of gear whe@lsadd 12 are equal, and together with the
middle wheel 11 they form a mechanical transmisgibmvith overall gear ratio 1. In the tower 2
of the wind-driven power plant the stepping mectamnis installed, and its input element 15 is
kinematically connected by mechanical transmisd®mvith the takeoff shaft 13, and the output
element 17 is kinematically connected by mecharti@ismission 18 with the wind turbine’s
element 4. Gear ratio of mechanical transmissiorard® 18 is so that at the takeoff shaft 13
turning at 180° the input element 15 turns at thgle corresponding to the cycle of motion or
the dwell operation cycle of the output element &ith that, the turning angle at the cycle of
motion of the output element 17 shall ensure, togrewvith mechanical transmission 18, turning
of the wind turbine’s element 4 at 360°.

When the wind-driven power plant with a wind tumbiwith removable axles operates,
axles 3 of the wind turbine taking up the wind ®tarn around with a uniform angular velocity.
At the dead cycle the wind turbine’s element 4 doeesturn around, when the blade 3 turns
around at the angke clockwise (Fig. 2 and 3) cone-shaped gear rims tine gear wheel 10 at
the same angle clockwise and the middle gear wiie&lill turn at a certain angle depending on
its diameter to the opposite side, and the geaelMi® with the same diameter as the wheel 10,
together with the takeoff shaft 13, will turn aetanglea clockwise. Blades 3 at dead cycle will
turn at 180° clockwise turning respectively theefik shaft and with this from their initial
position (Fig. 5 and 6) they will take end positiointhe dead cycle (Fig. 7 and 8), which at the
same time is the initial position of the operatioogcle. During the dead cycle blades 3 turn
around by the projection of lifting force on theapé perpendicular to the axis 5, on which a
blade is located at angfe(Fig. 5 and 7) towards the plane perpendiculath&axis 9. While
blades 3 perform the dead cycle, positions of efgmef the stepping mechanism will
correspond to Fig. 8, where the input element XBst@around anti-clockwise, and the output
element 17 remains motionless, and the wind turbielement 4 does not turn, respectively. At
operation cycle blades 3 continue turning clockwasel at the same time the wind turbine’s
element 4 starts turning around with twice greategular velocity (Fig. 3 and 9). When blades 3
turn at the angle gear rims 7 and 8 turn the gear wheel 10 at tlggeanclockwise, and with



this the element 4 turns at the angtet@gether with elements 10, 11, 12 of the mechéanica
transmission 14, the middle wheel 11 will turn aitickwise at the angle equal to the sum of
two angles: the first one is conditioned by thelaraf rotation of the gear wheel 10 (at equal
diameters of wheels 10, 11 and 12 it will e another one is conditioned by the angle of
rotation of the wind turbine’s element and is eqodl. The gear wheel 12 will turn at the angle
a clockwise together with the takeoff shaft 13. Riota of the takeoff shaft 13 induces rotation,
through the mechanical transmission 16, of thetig@ment 15 of the stepping mechanism anti-
clockwise (Fig. 10), and the value of the angleathtion of the input element 15 shall ensure
the motion cycle of the output element 17 at theetof rotation of blades 3 at the angle of 180°
and, together with the mechanical transmissiontd&ing the wind turbine’s element at the
angle of 360°. The output element 17 is turned H®y input element 15 clockwise (Fig. 10)
inducing clockwise rotation of the wind turbinelement 4. When the wind turbine’s element 4
rotates, axes 5 of blades 3 change their positiamrig blades in the direction of action of the
projection of lifting force (Fig. 7 and 5), withiththe angle of blades turn in that direction
(during the operational cycle) will bés2and in the middle of operational cycle elemeritthe
wind-driven power plant will take positions as smow Fig. 11, 12, 13. When blades 3 are at the
operational cycle, the projection of lifting forB (Fig. 14) on the plane intersecting the axis of
a blade, and the axis of the axle 5 creates atrds of the blade’s hub installed on the axle 5 a
pair of forces R1 and R2, and projections of tHesees on the plane perpendicular to the axis of
rotation of the wind turbine’s element 4 are equaRx1=R1xcoB; Rx2=R2xcoB, and they
create torques equal to the product of Rx1 and Reghectively, and the shortest distance from
the center of the wind turbine’s element 4 to vexitof Rx1 and Rx2. At the beginning of the
operational cycle (Fig. 15) torques from projectiarf forces Rx1 and Rx2 will be equal and
balanced as distances from these vectors are agdalirections of their actions are opposite, so
at the beginning of the operational cycle thererie additional torque at the wind turbine’s
element 4 and this element turns around by meartakafig power off the takeoff shaft 13
through elements 15, 16, 17, 18. Further on, whadds 3 will turn at the angte (Fig. 16), the
torgue from projection of Rx2 will exceed the toegquom projection of Rx1 as the distance from
the center of rotation to Rx2 is longer than tlatRx2, so the resulting torque is equal to 2
xMRx2 - 2xMRx1 effects the wind turbine’s elemdnturning it clockwise, and with this it is
transmitted from the wind turbine’s element 4 te thechanical transmission 18, and further to
the output element 17, then the input element 18hefstepping mechanism and through the
mechanical transmission 16 to the takeoff shaftTt#n, in the middle of the operational cycle
(Fig. 17) projections of Rx1 balance one anothed, the wind turbine’s element 4 rotates by the
torque from projection of Rx2 only. After torquesrh projections of Rx1 and Rx2 get balanced
in a certain position, and with further increasehaf angley torques from projections of Rx1 will
be greater than torques from projections of Rx8.(E8), and the aggregate torque will continue
to turn the wind turbine’s element 4 clockwise gasing the power at the takeoff shaft 13. At
the end of the operational cycle (Fig. 19) torgines projections of Rx1 and Rx2 get balanced,
and the wind turbine’s element 4 stops rotatinchaut transmitting the torque to the takeoff
shaft through elements 18, 17, 15 and 16.
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