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IMPROVED TURBINE

The present invention refers to an improved
turbine.

Various types of turbines are known in the
art, with higher or lower efficiencies, that the
turbine of the present invention aims to
substantially improve. IT1344889 and
WO/2005/047695, in the name of the same Applicant
of the present invention, disclose a prior art
turbine, that is shown 1in Figure 12a, 1in 1its
electric version, that demonstrates and supports
the principles of physics on which the two above
documents are based. The mechanical energy measures
obtained are included at the end of the present
description. With such solution, experimental
electric energy measures can be obtained, by
coupling an alternator, through a suitable reducer,
directly to the turbine shaft.

Object of the present invention is providing a
turbine that has further improvements with respect
to prior art turbines in terms of offered

efficiency.
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The above and other objects and advantages of
the invention, as will appear from the following
description, are obtained with an improved turbine
as claimed in claim 1. Preferred embodiments and
non-trivial variations of the present invention are
the subject matter of the dependent claims.

It will be immediately obvious that numerous
variations and modifications (for example related
to shape, sizes, arrangements and parts with
equivalent functionality) could be made to what is
described, without departing from the scope of the
invention as appears from the enclosed claims.

The present invention will be better described
by some preferred embodiments thereof, provided as
a non-limiting example, with reference to the
enclosed drawings, in which:

- Figure 1 shows a schematic view of the major
principle on which the turbine of the invention is
based;

- Figure 2 shows a schematic view similar to
Figure 1, applied to the practice of the inventive
turbine;

- Figure 3 shows a side schematic view of an
embodiment of a turbine according to the prior art;

- Figure 4 shows a side schematic view of a
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preferred embodiment of the turbine according to
the present invention;

- Figure 5 shows a top schematic view of a
preferred embodiment of the turbine according to
the present invention;

- Figure 6 shows a top schematic view of another
preferred embodiment of the turbine according to
the present invention;

- Figures 7a and 7b show front perspective views
of a practical embodiment of the turbine of Figure
5;

- Figures 8a and 8b show front perspective views
of a practical embodiment of the turbine of Figure
6;

- Figure 9 shows a side schematic view of a
further wvariation of the turbine according to the
present invention;

- Figure 10 shows a front perspective view of
another variation of the turbine according to the
present invention;

- Figure 11 shows a schematic drawing of the
reference principle of physics; and

- Figures 12a and 12b show the prototype on
which the operating principle of physics has been

proven (from a mechanical point of wview) on which
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the present invention is based.

With reference firstly +to Figure 1, the
principles of physics that are the base of the
inventive turbine will be briefly described.

Therefore, with particular reference to Figure
1, it 1is possible to note a classical millstone
moved by a pushing element (for example a donkey)
in which the following vectors are shown: the force
component (F) at the foot of the donkey hoof, and
the force component (F’) at the foot of the
millstone, taking into account that the donkey
pushes the bar at a distance D from the fulcrum and
the millstone is pushed at a distance D/i (for i >
1) from the fulcrum itself. The donkey therefore
moves with a certain frequency of steps and
therefore with a Rpm (rad/s) thereof; the millstone
is pushed with an angular displacement Rpm’
(rad’ /s) thereof.

Therefore, the relationship linking the
balance of powers with respect to the fulcrum is as

follows:

E\‘b.\'Rid xDxQ = F'xb'x

Rad' D
f— X
S s 5 i

x—xQ
5

where b is the length of the donkey leg and b’

is the millstone radius; Q/s 1is the angular
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displacement of donkey and millstone with respect
to the fulcrum. The component Q/s is simplified
and, in the following formulas, it is neglected.
From above, the following is obtained:

F'xb'x@ = Fxbe;ad Xi
S S

namely, the power that moves the millstone is
the donkey power multiplied by i. By replacing, in
the millstone, other donkeys with the same power of
the pushing donkey, what is shown in Figure 2 is
obtained, in which a donkey at d/3 pushes 3 donkeys
with the same power as the pushing donkey; as will
be described below in more detail, one of these
donkeys in the improved turbine will be used to
supply the pushing donkeys and the other 2 will
provide power to be used for any other type of job,
such job and therefore power obtained at very low
costs and without any environmental impact.

Figure 3 shows a "™millstone” in an electric
version according to a prior art diagram composed
of a bar B hinged in a fulcrum F, at one end of the
bar B a motor (for example an electric motor) M
being secured, and at another end (shorter side) a
power supplier A (for example an alternator) being

secured. The pulley P of the motor M engages and
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discharges it power onto a fixed wheel R
(corresponding to the groove of the pushing
donkey) . The pulley P’ of the alternator A instead
discharges its power onto a reduction fixed wheel
R’ (corresponding to the millstone groove). The
motor M, when it is turned on, roto-translated and
moves the bar B by a radiant angle Q/s and pushes
from the other side the alternator A always by the
same angular displacement Q/s. At that time, it is
fundamental to establish the relationship between
the force components of the motor torque (F) and
the force component of the alternator torque (F’).
Analogously to what has been described
previously, the formula linking the Force

components becomes:

F\‘b.\‘R—M xDxQ = F'xb'x Rad \2 xQQ

5 s S 1 s

from which the following is obtained:

F'xb'x@ = Fxbe—adxi
S S

where:
F: force component of the motor pulley torque;

b: arm component of the motor pulley torque;

Rad

S : angular displacement of motor pulley;

D: distance of the motor pulley from the
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fulcrum;
F’: force component of the alternator pulley

torque;
b": arm component of the alternator pulley

5 torque;

Rad'

S angular displacement of the alternator
pulley;
i: turbine reduction coefficient (numerical

value > 1).

b
b': -
10 For an easy computation, supposing that I,
Rad' Rad
S = S is obtained, so that the previously-

stated formula becomes:

Fxbx——xD = F'x—x——X
S i S

Rad b _Rad D
i
' 2
from which the following is obtained: F'=Fxi

15 from which Alternator Power = Motor Power x i

inzxgx—Rad

= | S is obtained (as shown in Figure 11).
The above equation 1s also justified by the
following considerations. Always with reference to
Figure 3, the motor M through its pulley P roto-
20 translates with respect to the fulcrum F and pushes

the alternator A to roto-translate. The motor power
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the same occurs for the alternator A. At that time,
assuming that, with respect to the fulcrum F, there
is a balance of kinetic energies, in the same time
unit side, the following is obtained:

Ec/s x Q/s = E’'c/s x Q/s

So far nothing new has occurred, but it 1is
fundamental to establish which is the motor pushing
power to express Ec and which 1is the alternator
power to express the kinetic energy (E’c) on an

angular speed reduced by i. Therefore:

Ec/s motor :-%mVZ

1 .
E’c/s alternator = EHTQ/MY

m’=m x 12 so the alternator side power

m’ x gx V/i=mzx i2 x g x V/1i =

Power motor x 1

Now imagine to apply these turbines to the
rectilinear motion delaying the alternator, as we
will see (p.19, ), making the reduction
coefficients of the adaptors applied both to the
motor and to the alternator irregular, when they
are on the same linear or angular displacement.

Even if the alternator covers the same

displacement as the motor, its shaft cover a
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reduced displacement of the ratio between the

reduction coefficient of the adaptor alternator and
the reduction coefficient of the adaptor on the
motor. And also in this case the alternator gives
moro motor power; more precisely multiplied by a as
we’ll see.

Here are the angular equilibrium of the mechanical
energy and of the kinetic energy:

Angular mechanical energy

Em = Fxbx Rad xDxQd=F" .\‘2:\' gad xg N =
F 2 i s 7
= : =V D
E.n= marpo=-r22x2x0
s 1 I

Angular kinetic energy (it 1is represented only
as a function of the squared speed and with 2
motors)

Ec=M x V2 x Q/s = M x V2/12 x Q/s

In particular mass M of the alternator is the same
as the mass M pushed by the motor multiplied by iZ.

Instead, with reference to Figure 4, 1is it
possible to note a first preferred embodiment of
the improved turbine 1 according to the present
invention that has, as can be seen afterwards,
different 1improvements with respect to what has

been proposed by the previously-described prior art
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turbines.

Starting from a turbine having the above
described components, a first improvement that the
turbine 1 according to the present invention has is
of a mechanical type, since it further comprises at
least one first reducer RM, preferably of the
mechanical type, interposed between the motor M and
the respective pulley P, and at least one second
reducer RM’, preferably of a mechanical type,
interposed between at least one power supplying
means A (for example an alternator) and the
respective pulley P’. If the two reducers RM, RM’
have the same reduction coefficient, the angular
displacement (€/s) of the motor M is the same as
the angular displacement of the alternator A. The
usefulness of these reducers RM, RM’ is
fundamental, since it allows strongly reducing the
angular displacement Q/s of the motor M and of the
alternator A, thereby reducing the mechanical
stresses of the turbine 1: moreover, with the
reducers RM, RM’, the sizes of the turbine 1 can be
strongly reduced. The use of the reducers RM, RM’
takes to another big improvement within the turbine
efficiency: 1in fact, by offsetting the reduction

coefficients between the first reducer RM

10
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cooperating with the motor M and the second reducer
RM’ cooperating with the alternator A, and in
particular if the second reducer RM’ has a greater
reduction coefficient than the one of the first

reducer RM, an angular displacement at the second

QQ of the alternator A will correspond to an

angular displacement at the second Q of the motor
M, but the alternator power will be increased by a
(for a>1). The coefficient a is the relationship
between alternator reduction coefficient / motor
reduction coefficient. In this way, the power
component of the alternator A increases by
coefficient a since the previously-described

formula becomes as follows:

Rad Rad' D

Fxbx xDxQd= F'xb'x x—x0

S s sXa H s
Alternator Power = Motor Power x 1 x a, where
a = alternator reduction coefficient/motor

reduction coefficient.

In this respect, the turbine 1 according to
the present invention can have an efficiency even
greater than 30% with respect to the prior art
turbine shown in Figure 3.

Figure 5 schematically shows the turbine 1

11
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according to the present invention seen from the
top: therefore, it comprises a bar B hinged and
rotating around a fulcrum F, at whose ends a motor
(for example an electric motor) M and a power
supplier A (for example an alternator) are
connected: for easiness, only the respective
pulleys are shown with their respective force
torques. It further comprises the fixed wheel R on
which the pulley of the motor M is pivoted and a
reducing fixed wheel R’ on which the pulley of the
alternator A is pivoted. When the motor M is turned
on, the same roto-translates and pushes also the
alternator A to roto-translate. The power
“reduction” allows the alternator to express a
power multiplied by the reduction 1, exactly as
described before.

Figure 6 1instead shows another ©preferred
embodiment of the turbine 1 composed of a fixed
wheel RF and a power wheel RP, more or less of the
same diameter of the fixed wheel and on which the
motor M is secured, and a shaft AB, orthogonal to
the wheels, a reduction wheel R’ also fastened to
the shaft AB of the turbine 1 and the alternator A,
this time 1in a fixed 1location, with its pulley

directly fastened to the reduction wheel or in a

12
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fixed location with the alternator pulley connected
to the reduction wheel through a belt or chain or
other mechanical connection device CM. When the
motor M 1s turned on, it starts roto-translating
and impresses an angular displacement to the power
wheel RP and the reduction wheel R’ discharging
mass kinetic energy shifted by the motor multiplied
by the reduction i3 translated and transformed into
mechanical energy to the pulley on the
alternator power to multiply significantly.

Figures 7a, 7b and 8a, 8b show two engineered
versions of the turbine 1 according to the present
invention, respectively according to the
configurations of Figures 5 and 6, on which the
Applicant has proven the above-described operating
principles, above all in terms of friction
estimation. In particular, the construction design
of the turbine 1 of Figures 7a, 7b and 8a, 8b
comprises three 1.5-kW motors and two 8-KVA
alternators, and the reduction coefficient of the
turbine is 4. In particular, in the turbine 1 of
Figures 7a and 7b, there are three motors M with
reducers RM and toothed pulleys that roto-translate
once they are turned on. A reduction wheel R’, also

toothed and fastened to the supporting structure of

13
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the turbine 1, 1is placed below the power wheel RP.
A power wheel RP fastened to the shaft AB and that
is secured to the three motors M, that through the
roto-translation of the motors M themselves 1is
subjected to an angular displacement, rotates the
shaft AB to which it is secured and drags in roto-
translation also the alternators A also fastened
onto the power wheel RP. Also the alternators A are
equipped with reducers RM’ with a reduction
coefficient equal to the one of the reducers RM of
the motors M. The pulleys of the motors M engage
the fixed wheel R and, once turned on, impress an
angular displacement to the power wheel RP, to the
shaft AB and to the alternators A themselves. The
pulleys of the alternators A roto-translate
together with the alternators A due to their
meshing with the reduction wheel R’ that 1is
fastened to the metallic supporting structure of
the turbine 1 (under the power wheel RP).

The turbine motors are turned on and gradually
pushed at steady state through an inverter: in this
way, sStructural stresses are avoided and a right
angular displacement 1is given to the alternator
pulley (Rpm’).

The turbine 1 of Figures 8a and 8b comprises

14
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three motors M with reducers RM and roto-
translating toothed pulleys, a fixed, also toothed,
wheel R, a power wheel RP fastened to the shaft AB
and that 1s fastened to the motors M and that,
through their roto-translation, rotates together
with the shaft AB, a toothed reduction wheel R’,
that this time is fastened to the vertical shaft AB
and that —rotates therewith due to the roto-
translation effect of the motors M that drag the
power wheel RP. The alternators A, equipped with
reducers RM’, this time are in a fixed position and
fastened to the supporting structure of the turbine
1 itself. The reduction coefficient of the reducer
RM’ of the alternator A is the same as the one of
the reducers RM of the motors M. The pulleys of
motors M engage the fixed wheel R and, once being
turned on, impress an angular displacement to the
power wheel RP, to the shaft AB and to the
reduction wheel R’. The reduction toothed wheel R’
discharges the power multiplied by the reduction
coefficient of the turbine (i) on the toothed
pulley of the alternator A that this time is in a
fixed location.

Also 1in this case, the turbine motors are

turned on and gradually pushed to steady state by

15
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an inverter that allows avoiding structural
stresses and to give a correct angular displacement
(Rem’”) to the alternator pulley.

The technical choice between the turbines 1
according to the present invention, shown in Figure
7a, 7b and 8a, 8b, depends on the final efficiency.
To obtain the best efficiency according to inertias
and friction in play and angular —wvelocity,
sometimes it 1is more convenient to roto-translate
the alternators and keep the reduction wheel fixed,
while sometimes it is more convenient to rotate the
reduction wheel and keep the power suppliers in a
fixed location.

By offsetting the reduction coefficient
between alternator and motor reducers, for example
by setting the alternator coefficient equal to 120
and the motor coefficient equal to 90, it is
obtained that the previously-described coefficient
is equal to 120/90 = 1.33 so that the total
efficiency can be increased by 33%. Obviously, in
this case, the sizes of every single piece of the
turbine must be reviewed.

A further improvement that highly increases
the above-described efficiencies is schematically

shown in Figure 9, in which a turbine 1 according

16
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to the present invention is shown, composed of a
vertical shaft AB and a portal-type shaft AB’'
rotating around such shaft AB and composed of a
first horizontal element, having a length D
corresponding to a second horizontal element,
having a length D/i (for i > 1), where i designates
the reduction coefficient of the turbine, of a
first vertical element having a length C
corresponding to a second vertical element having a
length C/i (for i>1). For easiness, the reduction
coefficients both of the first horizontal element
and of the first vertical element have the same
value, but they can also be mutually different. At
the end of the first vertical element, the motor is
fastened (Figure 9 only shows the pulley with its
force torque F), while at the end of the second
vertical element an alternator is fastened (Figure
9 shows only the pulley with its force torque F’).
The motor pulley engages a fixed wheel R and the
alternator pulley engages a reduction fixed wheel
R’ . Once having turned on the motor and pushed it
at steady state progressively through an inverter,

the portal-type shaft AB’ 1is subjected to an
angular displacement (Q/s) and the relationship

between motor and alternator powers is as follows:

17
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(PxC + PxCxD) x Q/s = (P’xC/i + P’xC/ixDli) x Q/s

from which, Alternator Power = P’=Px(1+C)x i2/ (i+C)
is obtained.

In this example, the coefficient i is the same
for both elements of the portal-type shaft, but
actually they could be different. The improvement,
from the point of view of efficiencies of this
asset, 1s clear, and, in a short time, efficiencies
equal to 2,500 + 3,000 % could be obtained (setting
i = 10). Also for this wvariation of the turbine 1
what has been described previously is valid, namely
that reducers can be wusefully employed on motors
and on alternators. By offsetting the reduction
coefficients of the reducers and in particular by
increasing those assembled on the alternators, the

above formula becomes, as previously stated:

Alternator Power =P’ =Px(1+C)x 2/ (i+C)Xa

where a is the relationship between alternator
reduction coefficient / motor reduction
coefficient. Also 1n this case, for easiness, a
single motor and a single alternator have been
show, but it is obvious that more motors and more
alternators can be used; in this case, the shafts

can be replaced by two cylinders with different

18
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heights.

A further wvariant buoyancy of the turbine
referred to FIG. 9 1is one in which the supplier of
power is at a fixed location while the power wheel
turns. Even 1in this case the technical choice
between the two structures depends on the final
yield, as already explained above.

Another possible wvariation of the turbine 1
according to the present invention is shown in
Figure 10, in which both motor M and its respective
alternator A are fastened to the power wheel RP and
roto-translate with respect to the central shaft
AB. In practice, the motors M drag the alternators
A on the same power wheel RP. The efficiency of the
turbine 1 1s greater than 100% without the
frictions, if the reducers RM, RM’ are offset and,
more precisely, if the reduction coefficient of the
reducers RM’ of the alternators is strongly
increased with respect to the one of the reducers
RM of the motors M. The system works since, to an

angular displacement of the motors M at the second
() an angular displacement corresponds, at the
second, actual of the alternators A equal to Q,

but the power on the alternator A, as previously

stated, 1s increased by a (for a > 1) where a

19
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corresponds to the relationship between alternator
A reduction coefficient and motor M reduction
coefficient, so that, as previously stated, the

power expressed by the alternators is equal to:

Rad'

Rad G
Fxbx—xDQd=F'xb'x xDx0)
s — sxa

S S

Alternator Power = Motor Power x a

where a = alternator reduction coefficient /
motor reduction coefficient.

As last wvariation of the turbine 1 of the
present invention, it can be stated that the power
suppliers (for example the alternator) can be
directly applied to the <central shaft of the
turbine by interposing a suitable reducer and a
clutch between the turbine shaft and reducer. 1In
this case, the diameter of the reduction wheel 1is
the diameter of the turbine shaft.

Figures 12a and 12b show the first operating
prototype, which has been produced and used by the
inventor for mechanical energy measures (using a
torque), and on which the above-described

principles of physics have been proven valid.

20



MECHANICAL PRODUCTIVITY DEMONSTRATION > 100% WITH
TORQUE METRE READING

5
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L.
- B 30 Torque metre
\ j ..
F A‘ia‘:;w
st o
- e
w®
2 1500 w - Rpm 1000 rototranslating

three-phase motors

In relation to the central axle the motors
rototranslate with a frequency of 30
revolutions/minute, while the alternator shaft
executes 1500 revolutions/minute (the
mechanical adaptor multiplies by 50 the number
of revolutions of the central shaft)

The inverter regulates the motors on 32 Hz

An 8 KWA con Rpm 1500 three-phase alternator

21
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FROM THE MEASUREMENTS READ ON THE TORQUE METRE WE
CAN CALCULATE THE THEORIC PUSH MECHANICAL ENERGY

e Mechanical power read at the torque metre:
from 850 to 1000 w, for the calculation we
assume 850 w

To the mechanical power reading we add every
fiction wuntil we get the motor mechanical power
(starting from the torque metre on the right to the

left of the drawing):

e FElastic joint productivity: 0.9
e Turbine shaft productivity: 0,85

e Motor pulley-fixed wheel coupling
productivity: 0,8 => It’s actually much less
Theoric push power: 850 / (0,9 x 0,85 x 0,8) = 1388
w to these theoric push mechanical powers we must
add the inertia of the 2 motors and of the masses

at play (2 25-Kg motors + turbine iron => 100 w)

Theoric push mechanical power => 1500 w
MOTORS PUSH MECHANICAL POWER
Motor power input: 1500 w x 2 = 3000 w

Electric/mechanical productivity:0,95
Couple productivity at 30 Hz with inverter: 0,85

Motor productivity at 32 Hz: 0,64

Calculation: n.2 x 1500 x (0,95 x 0,85 x 0,04) =
1.045 W to which we subtract the mechanical

22
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inertia to move the 2 motors and the turbine iron=

100 w

Nett push mechanical power of the motors 950 w

ANALYSIS OF THE RESULTS

It’s evident that i1If a turbine supports its own
movement and it lights up a 200 w lightbulb, even
thug i1t has less push power available (950 w)
compared to the necessary one (1500 w), i1t means
it’s the TURBINE CCS system that multiplies the
applied power gaining greater by 100%.

The mechanical power multiplied by its angular
adaption is after deduction of every fiction of the
turbine: motor mechanical power - Tfictions and
inertias (motor pulley-fixed wheel pulley, turbine
central shaft, elastic joints, mechanical adaptor,
alternator + inertias) X adapted angular
displacement (power wheel diameter/central shaft
diameter).

The inventor has not loaded the turbine shaft
to its limit, so that the mechanical efficiency on
the shaft is much higher, but he only has wanted to
demonstrate that, on the same, the mechanical motor
power, transformed into kinetic energy, gets
multiplied. With these measures, the principles of

physics on which the invention is bases have

23



10

15

20

25

ez ——

g 3,

already been demonstrated.

In 2016 a torsimeter has been applied on the
turbine to measure the exiting mechanical energy on
the main shaft and these mechanical measures
confirm that it’s not the dragged mass in kinetic
energy (see above)that changes in torque, but the
force mass of the torque, both with a fixed
alternator and a rototraslating one. Furthermore
the energy multiplied by distance/i 1is the one
calculated by the nett of the friction and the
resisting load. As previously said, if the distance
doesn’t come into play, there’s still the layout
with the out-of-phase adaptors and the “slowed-
down” alternator; in this case, anyway, a power
increase on the alternator as seen in the previous
formula is justified.

The turbine 1 according to the present
invention can obviously be subjected to numerous
other variations within reach of a skilled person
in the art. For example, it is possible to provide
for the presence of many motors and many power
suppliers, many wheels, many shafts, etc., without
thereby departing from the scope of the present
invention. Moreover, electric wversions (electric

motors - alternators), pneumatic versions
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(pneumatic motors - compressors), hydraulic
versions (hydraulic motors - pump assembly and

tanks) can be provided for the same turbine 1
according to the present invention.

All these types of turbines 1 at efficiencies
much greater than 100% are turbines that can have
different nameplate data, can range from small
powers to high powers and are alternative to all
traditional turbines and motors. They have a
practically null environmental impact, are self-
supplying, and do not burn any fuel. For their
operation, in fact, it is enough to have air in a
quiet state, water at free height and unmoving or
self-produced electricity. Energy produced in
excess can be aimed for performing any type of work
and transformed under any form of energy at the
only cost of building the turbines and keeping them
efficient. It 1is not necessary any more to
centralise the energy production, Dbut only to
directly locate it Dby the end wuser and, if
necessary, to create a small connection network
between the turbines themselves. All above-
described turbines have a high efficiency and can
replace the traditional turbines with combustion

and supplied with oil-, coal-, nuclear-energy-based

25
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products, etc. On the contrary, it can be stated

that the energy produced by renewable sources,
though being fundamental for turning on the
turbines according to the present invention, after

some time could result not mandatory.
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CLAIMS

1. Turbine (1) comprising a supporting structure,
at least one motor (M) supported by said supporting
structure, at least one power supplying means (A),
at least one rotary shaft (AB) or bar (B), at least
one fixed wheel (R) connected to said motor (M), at
least one power-reduction wheel (R’) connected to
said power supplying means (A), characterised in
that it further comprises at least one first
reducer (RM) interposed between said motor (M) and
said fixed wheel (R) and a second reducer (RM’)
interposed between said power supplying means (A)
and said reduction wheel (R’).

2. Turbine (1) according to claim 1,
characterised 1in that said fixed wheel (R) 1is
connected to said motor (M) through at least one
first pulley (P) and said reduction wheel (R’) 1is
connected to said power supplying means (A) through
at least one second pulley (P’), said first reducer
(RM) being interposed between said motor (M) and
said first pulley (P) and said second reducer (RM’)
being interposed between said power supplying means
(A) and said second pulley (P').

3. Turbine (1) according to claim 1,

characterised in that it comprises at least one

27
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