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The Gravelectric Generator

Conversion of Gravitational Energy directly into Electrical Energy
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The electrical current arises in a conductor when an outside force acts upon the free electrons of the
conductor. This force is called, in a generic way, of electromotive force (EMF). Usually, it has electrical
nature. Here, we show that it can have gravitational nature (Gravitational Electromotive Force). This fact led
us to propose an unprecedented system to convert Gravitational Energy directly into Electrical Energy. This
system, here called of Gravelectric Generator, can have individual outputs powers of several tens of kW or
more. It is easy to be built, and can easily be transported from one place to another, on the contrary of the
hydroelectric plants, which convert Gravitational Energy into Hydroelectric energy.
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In a previous paper, we have proposed a
system to convert Gravitational Energy directly
into Electrical Energy [1]. This system uses
Gravity Control Cells (GCCs). These GCCs can
be replaced by the recently discovered Quantum
Controllers of Gravity (QCGs) [2], which can
produce similar effect. In this paper, we propose
a simplification for this system, without using
GCCs or QCGs.

Under these conditions, the system shown
in the previously mentioned paper reduces to a
coil with iron core. Through the coil passes a
electrical current i, with frequency f . Thus,
there is a magnetic field through the iron core. If
the system is subject to a gravity acceleration ¢
(See Fig.1), then the gravitational forces acting
on electrons (F,), protons (Fp) and neutrons

(Fp) of the Iron core, are respectively expressed
by the following relations [3]

Iron core

Fig. 1 — An iron core of a coil subjected to a
gravity acceleration§ and magnetic field B
with frequency f .
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Mg, my, and m, are respectively the
gravitational masses of the electrons, protons
and neutrons; m,, m, and m, are
respectively the inertial masses at rest of the
electrons, protons and neutrons. The
expressions of the correlations factors

Xeer Xpp and g, are deduced in the
previously mentioned paper, and are given by
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According to the free-electron model,
the electric current is an electrons gas
propagating through the conductor (free
electrons Fermi gas). If the conductor is
made of Iron, then the free-electrons density
is N/V =8.4x10%electrons/m* "

"NV =N,/ Aori Ng =6.02x10%atoms kmole

is the Avogadro’s number; 0;.,, is the matter density

of the Iron (7,800 kg/m®) and A, is the molar mass
of the Iron ( 55.845kg/kmole).



The theory tells us that the total energy of
the electrons gas is given by3NE_ /5, where

1
E. =r’kZ/2m, ;kF:(37zzl\VV)3(The Fermi sphere).
Consequently, the electrons gas is subjected to a
pressure  (—3N/5[dE./dV)=2NE./5V. This
gives a pressure of about 37GPa ' This

enormous pressure puts the free-electrons very
close among them, in such way that if there are

8.4x10%electrons inside 1m?®, then we can
conclude that the each electron occupies a
volume:V, =1.2x10%m°. AssumingV, = 4 zr.,
for the electron’s volume, then we get
r,=1.4x10"m (7)
It is known that the electron size depends
of the place where the electron is, and that it can
vary from the Planck length 107%m

(Iplanck =4 hG/C3 - 10—35m) up tOlO_lo m,

which is the value of the spatial extent of the
electron wavefunction, AX, in the free electrons
Fermi gas (the electron size in the Fermi gas is
AX=2r,). The value of AXcan be obtained
from the Uncertainty Principle for position
and momentum: AXAp =2 #, making
Ap =m.v,, where v, is the group velocity of
the electrons, which is given by
Vv, =k /m, . Then, the result is

e L1
meVe kF (3”_2 N/V)é

In the case of Iron,

(N/V =8.4x10”electrons/ m*), Eq.(8) gives

r, :% 21x10™""m (9)

Comparing with the value given by Eq. (7), we
can conclude that r, =1.4x107°m is a highly
plausible value for the electrons radii, when the

" The artificial production of diamond was first

achieved by H.T Hall in 1955. He used a press capable
of producing pressures above 10GPa and
temperatures above 2,000 °C [4]. Today, there are
several methods to produce synthetic diamond. The
more widely utilized method uses high pressure and
high temperature (HPHT) of the order of 10 GPa and
2500°C during many hours in order to produce a
single diamond.
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electrons are inside the mentioned free electrons
Fermi gas. On the other hand, the radius of
protons inside the atoms (nuclei) is

r =12x10"m, r, = r,. Then, considering

these values and assuming r, =1.4x10™"°m, we

obtain from Egs. (4) (5) and (6) the following
expressions:

4
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where B, is the rms intensity of the magnetic
field through the iron core and f is its oscillating
frequency. Note that y,, and yg,are negligible

in respectto yg, .

It is known that, in some materials, called
conductors, the free electrons are so loosely held
by the atom and so close to the neighboring
atoms that they tend to drift randomly from one
atom to its neighboring atoms. This means that
the electrons move in all directions by the same
amount. However, if some outside force acts
upon the free electrons their movement becomes
not random, and they move from atom to atom at
the same direction of the applied force. This flow
of electrons (their electric charge) through the
conductor produces the electrical current, which
is defined as a flow of electric charge through a
medium [5]. This charge is typically carried by
moving electrons in a conductor, but it can also
be carried by ions in an electrolyte, or by both
ions and electrons in a plasma [6].

Thus, the electrical current arises in a
conductor when an outside force acts upon its
free electrons. This force is called, in a generic
way, of electromotive force (EMF). Usually, it is

of electrical nature (F, =€eE). However, if the
nature of the electromotive force is gravitational
(Fe = mgeg) then, as the corresponding force of

electrical nature is F, = eE, we can write that
M, g = eE (12)
According to Eqg. (1) we can rewrite Eq. (12)
as follows
XeeMeoQ =€E (13)
Now consider a wire with length |; cross-section

area S and electrical conductivity o. When a
voltage V is applied on its ends, the electrical



current through the wire is i. Electrodynamics
tell us that the electric field, E , through the wire
is uniform, and correlated with Vand | by
means of the following expression [7]

V = [Edl =El (14)
Since the current i and the area S are

constants, then the current density J is also
constant. Therefore, it follows that

i =]J.dS = oES = O'(VTJS (15)

By substitution of E, given by Eg.(14), into
Eq.(13) yields

v - z(m ]gu (16)

e
This is the voltage V between the ends of a
wire, when the wire with conductivityoc and
cross-section area S, is subjected to a uniform
magnetic field B with frequency f and a gravity
g (as shown in Fig.(2)) (The expression of y . is
given by Eq. (4)).

By substitution of Eq. (16) into Eq.

(15), we obtain

m

imax = ZBe( eeo Jogs (17)

This is the maximum output current of the system
for a given value of ..

v g
Fig. 2 — The voltage V between the ends of a wire

when it is subjected to a uniform magnetic field B
with frequency f and gravity g (as shown above).

Now consider the system shown in Fig.3.
It is an electricity generator (Gravelectric
Generator). It was designed to convert a large
amount of Gravitational Energy directly into
electrical energy. Basically, it consists in a
Helmholtz coil placed into the core of a Toroidal

coil. The current i, through the Helmholtz coil
has frequency f,,. The wire of the toroidal coil

is made of pure iron (x, =4000) with

insulation paint. Thus, the nucleus of the
Helmholtz coil is filled with iron wires, which

3

are subjected to a uniform magnetic field B,

with frequency f,,, produced by the Helmholtz
coil. Then, according to Eq. (10), we have that

4
Zo=1{1— \/1+1.46x1018% -1t (19

H

By substitution of Eq. (18) into Eqg. (16), we
obtain

m,
\ =ZBe(Tojgl =

B4
=J1- \/1+1.46x1018$—1 %jgl (19

H

If Byi(ms) =0.8T *and f, =0.2Hz, then Eq.

(19) gives
V=043 (20

In order to obtain V = 220volts, the total length
| of the iron wire used in the Toroidal coil must
have 511.63m.

On the other hand, the maximum output
current of the system (through the Toroidal coil )
(See Fig.3 (a)) will be given by (Eq.17), i.e.,

i = 0.4305 (21)
Since the electrical conductivity of the iron is
0=104x10'S/m and, assuming that the

diameter of the iron wire isd,,,..=4mm,
(S = ¢ ire /4 =1.25x10°m?), then we get
i =56 Amperes (22)

This is therefore, the maximum output current of
this Gravelectric Generator. Consequently, the
maximum output power of the generator is

P = Vi, =12.3kW (23)

Note that, here the Helmholtz coil has two
turns only, both separated by the distance R (See
Fig.3 (a)). By using only 2 turns, both separated
by a large distance, it is possible strongly to
reduce the capacitive effect between the turns.
This is highly relevant in this case because the

extremely-low frequency f=0.2Hz would
strongly increase the capacitive reactance
(X =1/27#C ) associated to the inductor.

* The magnetic field at the midpoint between the coils
isB, =071 44Ni/R. Here 4 =4000 (pure iron;
commercially called electrical pure iron (99.5% of
iron and less than 0.5% of impurities.)
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Fig. 3 — Schematic Diagram of the Gravelectric Generator (Based on a gravity control process
patented on 2008 (BR Patent number: PI0805046-5, July 31, 2008).



Let us now consider a new design for the
Gravelectric Generator. It is based on the device
shown in Fig. 4 (a). It contains a central pin,
which is involved by a ferromagnetic tube. When
the device is subjected to gravity gand a

magnetic  field with  frequency f,, and

intensity B,, (as shown in Fig. 4 (a)) the

magnetic field lines are concentrated into the
ferromagnetic tube, and a Gravitational
Electromotive Force is generated inside the tube,
propelling the free electrons through it. The pin is
made with diamagnetic material (Copper, Silver,
etc.,) in order to expel the magnetic field lines
from the pin (preventing that be generated a
Gravitational Electromotive Force in the pin,
opposite to that generated in the ferromagnetic
tube).

Several similar devices (N devices) are
jointed into a cylinder with radius R and
height R. The pin, the ferromagnetic tube
and the cylinder have length R (See Fig. 4 (a)
and (b)). On the external surface of the cylinder
there is a Helmholtz coil with two turns only. The
current through the Helmholtz coil has frequency

f,, in order to generate the magnetic field I§H :
The devices are connected as shown in Fig. 4 (c).
Since the pin and the ferromagnetic tube

have lengthR, then the total length of the
conductor through the Gravelectric Generator,

I, is givenby | = N(2R). Equation (20) tells us
that in order to obtain V. = 220volts (assuming
the same value of y,, =0.43 given by Eq. (18))

the total length | must have 511.63m. This
means that

N(2R)=511.63m (24)

If the area of the cross-section of the cylinder
above mentioned isS = 7R?, and the area of the
cross-section of the device isS, = zr/, then

assuming that S =1.2NS , we can write that

N = 0.8(R/r, f (25)
Substitution of Eq. (25) into Eq. (24) gives

r, =0.056 R** (26)

Equation (24) tells us that for
N =640 devices, the cylinder radius must be

5
R = 0.40m. On the other hand, Eq. (26) tells us
that in this case, we must have ry =14.1Imm.

Thus, if the ferromagnetic tube is covered
with insulation of 1Imm thickness, then the
outer radius of the ferromagnetic tube is
I =y —Imm=13.Imm. The area of the cross-

section of the ferromagnetic tube, S, , must be
equal to the area of the cross-section of the pin,

i.e.,

S, =x(r2 — 12, )=ar? (27)

out inner pin

where 1., is the inner radius of the

ferromagnetic tube.

Therefore, if the pin is covered with
insulation of 0.5mm thickness, then we can
conclude that r.. =r;,+0.5mm. Consequently,

we obtain from Eq. (27) that
I, =9mm (28)
Then, the area of the cross-section of the pin is

2 =25x10"m*>  (29)

Spin = ﬂrpin

On the other hand, the maximum output
current of the Gravelectric Generator shown in
Fig.4, according to Eq. 17, will be given by

i = 0.4305 ;. (30)

where o is the electrical conductivity of the
ferromagnetic tube. If the ferromagnetic tube is
made with Mumetal (c=2.1x10°S/m) %, then
we get

i, =2257 Amperes (39

max —

This is therefore, the maximum output current of
this Gravelectric Generator. Consequently, the
maximum output power of this generator is

P =Vi__ =49.6kwW (23)

5 Note that, if the ferromagnetic tube is made with

electrical pure iron (0' =1.04><107S/m), the
maximum current increases to i, =1117.7A.
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Fig. 4 — Schematic Diagram of another type of Gravelectric Generator
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The electrical current arises in a conductor when an outside force acts upon the free electrons of the conductor. This force is called, in a generic way, of electromotive force (EMF). Usually, it has electrical nature. Here, we show that it can have gravitational nature (Gravitational Electromotive Force). This fact led us to propose an unprecedented system to convert Gravitational Energy directly into Electrical Energy. This system, here called of Gravelectric Generator, can have individual outputs powers of several tens of kW or more. It is easy to be built, and can easily be transported from one place to another, on the contrary of the hydroelectric plants, which convert Gravitational Energy into Hydroelectric energy.  
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          In a previous paper, we have proposed a system to convert Gravitational Energy directly into Electrical Energy [1]. This system uses Gravity Control Cells (GCCs). These GCCs can be replaced by the recently discovered Quantum Controllers of Gravity (QCGs) [2], which can produce similar effect. In this paper, we propose a simplification for this system, without using GCCs or QCGs.   

          Under these conditions, the system shown in the previously mentioned paper reduces to a coil with iron core. Through the coil passes a electrical current 
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         According to the free-electron model, the electric current is an electrons gas propagating through the conductor (free electrons Fermi gas). If the conductor is made of Iron, then the free-electrons density is 
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          The theory tells us that the total energy of the electrons gas is given by
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          It is known that the electron size depends of the place where the electron is, and that it can vary from the Planck length 
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          In the case of Iron, (
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Comparing with the value given by Eq. (7), we can conclude that 
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 is a highly plausible value for the electrons radii, when the electrons are inside the mentioned free electrons Fermi gas.  On the other hand, the radius of protons inside the atoms (nuclei) is 
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, we obtain from Eqs. (4) (5) and (6) the following expressions: 
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          It is known that, in some materials, called conductors, the free electrons are so loosely held by the atom and so close to the neighboring atoms that they tend to drift randomly from one atom to its neighboring atoms. This means that the electrons move in all directions by the same amount. However, if some outside force acts upon the free electrons their movement becomes not random, and they move from atom to atom at the same direction of the applied force. This flow of electrons (their electric charge) through the conductor produces the electrical current, which is defined as a flow of electric charge through a medium [5]. This charge is typically carried by moving electrons in a conductor, but it can also be carried by ions in an electrolyte, or by both ions and electrons in a plasma [6].  

          Thus, the electrical current arises in a conductor when an outside force acts upon its free electrons. This force is called, in a generic way, of electromotive force (EMF). Usually, it is of electrical nature 
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. However, if the nature of the electromotive force is gravitational 
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According to Eq. (1) we can rewrite Eq. (12) as follows 
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Now consider a wire with length 
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; cross-section area 
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. When a voltage 
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 is applied on its ends, the electrical current through the wire is 
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. Electrodynamics tell us that the electric field,
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By substitution of 
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, given by Eq.(14), into Eq.(13) yields
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This is the voltage 
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 between the ends of a wire, when the wire with conductivity
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 and cross-section area 

[image: image80.wmf]S
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          By substitution of Eq. (16) into Eq. (15), we obtain
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This is the maximum output current of the system for a given value of 
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(as shown  above) .    
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          Now consider the system shown in Fig.3. It is an electricity generator (Gravelectric Generator). It was designed to convert a large amount of Gravitational Energy directly into electrical energy. Basically, it consists in a Helmholtz coil placed into the core of a Toroidal coil. The current 
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 through the Helmholtz coil has frequency 
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. The wire of the toroidal coil is made of pure iron (
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) with insulation paint. Thus, the nucleus of the Helmholtz coil is filled with iron wires, which are subjected to a uniform magnetic field 
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, produced by the Helmholtz coil. Then, according to Eq. (10), we have that 
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By substitution of Eq. (18) into Eq. (16), we obtain
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, then Eq. (19) gives
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 of the iron wire used in the Toroidal coil must have 511.63m. 

          On the other hand, the maximum output current of the system (through the Toroidal coil ) (See Fig.3 (a)) will be given by (Eq.17), i.e.,
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Since the electrical conductivity of the iron is 

[image: image101.wmf]m


S


/


10


04


.


1


7


´


=


s


 and, assuming that the diameter of the iron wire is

[image: image102.wmf]mm


ironwire


4


=


f


, (

[image: image103.wmf]2


5


2


10


25


.


1


4


m


S


ironwire


-


´


=


=


pf
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This is therefore, the maximum output current of this Gravelectric Generator. Consequently, the maximum output power of the generator is 
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          Note that, here the Helmholtz coil has two turns only, both separated by the distance
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 (See Fig.3 (a)). By using only 2 turns, both separated by a large distance, it is possible strongly to reduce the capacitive effect between the turns. This is highly relevant in this case because the extremely-low frequency 
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[image: image109.emf]                                                  (a)                                                                                                                                                                                                                                                                                             (b)       Fig. 3   –   Schematic Diagram  of the  Gravelectric Generato r  ( B ased on  a gravity control process  patented on 2008 (BR Patent number: PI0805046 - 5, July 3 1, 2008 ).    
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         Let us now consider a new design for the Gravelectric Generator. It is based on  the device shown in Fig. 4 (a). It contains a central pin, which is involved by a ferromagnetic tube. When the device is subjected to gravity 
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and a magnetic field with frequency

[image: image111.wmf]H


f


 and intensity

[image: image112.wmf]H


B


 (as shown in Fig. 4 (a)) the magnetic field lines are concentrated into the ferromagnetic tube, and a Gravitational Electromotive Force is generated inside the tube, propelling the free electrons through it. The pin is made with diamagnetic material (Copper, Silver, etc.,) in order to expel the magnetic field lines from the pin (preventing that be generated a Gravitational Electromotive Force in the pin, opposite to that generated in the ferromagnetic tube).   

          Several similar devices (
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devices) are jointed into a cylinder with radius 
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 and height
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. The pin, the ferromagnetic tube  and the cylinder have length
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(See Fig. 4 (a) and (b)). On the external surface of the cylinder there is a Helmholtz coil with two turns only. The current through the Helmholtz coil has frequency 
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 in order to generate the magnetic field
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.  The devices are connected as shown in Fig. 4 (c).  

          Since the pin and the ferromagnetic tube have length
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, then the total length of the conductor through the Gravelectric Generator, 
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 given by Eq. (18)) the total length 
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 must have 511.63m. This means that 
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If the area of the cross-section of the cylinder above mentioned is
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, and the area of the cross-section of the device is
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Substitution of Eq. (25) into Eq. (24) gives
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          Equation (24) tells us that for 
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. The area of the cross-section of the ferromagnetic tube,
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[image: image137.wmf](


)


(


)


27


2


2


2


pin


inner


out


ft


r


r


r


S


p


p


=


-


=




where 
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 is the inner radius of the ferromagnetic  tube.


          Therefore, if the pin is covered with insulation of 0.5mm thickness, then we can conclude that 
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. Consequently, we obtain from Eq. (27) that
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Then, the area of the cross-section of the pin is
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          On the other hand, the maximum output current of the Gravelectric Generator shown in Fig.4, according to Eq. 17, will be given by 



[image: image142.wmf](


)


30


43


.


0


max


pin


S


i


s


=




where 
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 is the electrical conductivity of the ferromagnetic tube. If the ferromagnetic tube is made with Mumetal (
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This is therefore, the maximum output current of this Gravelectric Generator. Consequently, the maximum output power of this generator is 
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[image: image147.emf]                                   Fundamental Device                       (a)                           (b)                                                      (c)     Fig. 4   –   Schematic Diagram  of another type of   Gravelectric Generato r  
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�� EMBED Equation.3  ���,;� EMBED Equation.3  ��� 



 is the Avogadro’s number; � EMBED Equation.3  ��� is the matter density of the Iron (7,800 kg/m3) and � EMBED Equation.3  ��� is the molar mass of the Iron ( 55.845kg/kmole).







� The artificial production of diamond was first achieved by H.T Hall in 1955. He used a press capable of producing pressures above 10 GPa and temperatures above 2,000 °C [� HYPERLINK  \l "t4" ��4�]. Today, there are several methods to produce synthetic diamond. The more widely utilized method uses high pressure and high temperature (HPHT) of the order of 10 GPa and 2500°C during many hours in order to produce a single diamond.



 



� The magnetic field at the midpoint between the coils is� EMBED Equation.3  ���. Here � EMBED Equation.3  ��� (pure iron; commercially called electrical pure iron (99.5% of iron and less than 0.5% of impurities.)







� Note that, if the ferromagnetic tube is made with electrical pure iron � EMBED Equation.3  ���, the maximum current increases to � EMBED Equation.3  ���. 
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Fig. 2 – The voltage 
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Fig. 4 – Schematic Diagram of another type of Gravelectric Generator
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Fig. 3 – Schematic Diagram of the Gravelectric Generator (Based on a gravity control process patented on 2008 (BR Patent number: PI0805046-5, July 31, 2008).
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Fig. 1 – An iron core of a coil subjected to a gravity acceleration
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