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To the kind attention of the Examining Division

Re:  Application EP08873805.9 - EP2259998 in the name of PASCUCCI
Our Ref: B22/0027

Dear Sir/Madame,

These are observaiions under art. 115 EPC against the new set of claims filed on
December 17, 2010.

Claim 1

Amended claim 1 is not patentable under art 52, 54(2) EPC since it is anticipated
by E1: WO9520816A.1, in the name of Piantelli, Focardi, Habel.

In fact, E1 recites:

1. A method for carrying out an exothermal reaction of nickel and hydrogen (see
page 6, lines 12-20; examples 1,2,4, where Nickel and Hydrogen are always
present together), characterized in that said method comprises the steps of:
providing a metal tube (2); filling said metal tube with a nickel powder (page 13,
lines 28-29 : tubular “chamber 2 can be filled with metallic powder”; page 13,
lines 23-24; claim 33) even of nanometric dimensions (size of powder nor
specified in El, but a generic powder can contain also nanometric particles),
heating (see throughout the description, heating step) said nickel powder to a high
temperature (Claim 1.7 greater that Debye lemperature, which for Nickel is
167°C, everywhere throughout the text, 220°C in example | for a Nickel alloy:
198°C in example 2 for pure Nickel; 210°C in example 4 for pure Nickel) and
injecting a pressurized hydrogen gas (claim 11+12 Hydrogen at a pressure
berween Imbar and 4bar; page 11, lines 7-12), into said metal tube (2), to
provide in said metal tube a high temperature and pressure hydrogen gas
saturated environment, thereby generating energy (see throughout the description,
stationary step, heat exchange step, see examples 1,2, 4).

VAT, 01362310508
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Therefore, claim 1 lacks novelty over El.

Claim 2
Amended claim 2 is not patentable under art 83 EPC.
Claim 2 recites

2. A method according to claim 1, characterized in that said method comprises
the further step of providing catalyzer materials in said tube.

The description refers only generically to a catalyzer (catalytic action of
optional elements, WO 2009125444, page 5, lines 11-12, without any further
description of the optional elements ).

A person skilled in the art has no possibility to understand which catalyzer
materials are wsed, and which property or function the catalyzer has with
respect 1o the nickel core.

Claim 3
Claim 3 is anticipated by E1: W09520816A1
E1 provides:

3. A method according to claim 1, characterized in that said high temperature
is preferably from 150 to 500°C (temperature of Nickel greater than Debye
temperature, which for Nickel is 167°C: see all E1 and claims 1 and 2 of E1,
as well as examples 1,2,4 of EI).

Claim 4
Claim 4 is anticipated by E1: WQ9520816A1
El provides:

4. A method according to claim 1, characterized in that said injected
pressurized hydrogen gas has a pressure preferably from 2 to 20 bars
(overlapping ranges with El: claim 11+12 Hydrogen at a pressure between
Imbar and 4bar; page 11, lines 7-12).

It should be noted that a limitation of the range above 4 bar would infringe art.
123(2) EPC, because there 1s no basis in the specification for such limitation

P2
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In any case a limitation of the range above 4bar, if it could have been possible,
would not have involved an inventive step. In fact, above 4 bar the absorption
of Hydrogen in Nickel no longer takes place, unless at much higher pressures
(>350bar).

Claim 5
Amended claim 5 is not patentable under art 83 EPC.

Claim 5 recites:

5. A method according to claim 2, characterized in that said injected
pressurized hydrogen gas has a non-constant pulsating pressure (In the
description of WO 2009125444, lines 19-24 there 1s only reference to “A
solenoid valve 4 adjusts the pressure under which hydrogen 5 is introduced
into the metal tube. Both the temperature generated by the electric resistance
or resistor and the hydrogen injection pressure can be easily adjusted either
to constant or pulsating values).

A person skilled in the art does not know how to pulsate the pressure. He/she
knows only that the pressure has to be between 2 and 20 bars and that it can be
pulsated. Infinite possibilities of pulsation of the pressure can be chosen and
the applicant has given no examples of pulsation. Too many variable
parameters are involved: amplitude, frequency, rise time of the impulse
pressure, wave form, etc.

Claim 5 is also anticipated by E1: W0Q9520816A1

In page 11, lines 7-12 E1 discloses a method of applying a pressure stress by
applying pressure gradients to the gas, such as Hydrogen. A pressure gradient
can be construed as a pulsation from a first value to a second value. A pressure
stress 1s an impulse pressure.

Therefore, claim 5 lacks novelty over E1.

Claim 6
Claim 6 is not patentable because it violates Art 84 EPC.
Claim 6 recites:

6. A method according to claim 1, characterized in that said temperature is
variable (Variable temperature may be comstrued as following a desired
temperature law, i.e. pulsating, or randomly variable, etc.)
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It is not clear for a skilled person which feature is defined by the wording
“said temperature is variable”. Such a broad definition is also not supported
by the description.

Claim 6 13 not patentable as anticipated by E1: WO9520816A1, as a consequence
of the lack of clarity.

In E1 it 1z said that the temperature must be greater than the Debye
temperature, which for Nickel is 167°C and lower than the transition
temperature where the metal looses its crystalline properties, see page 13 line
30 — page 14, line 8.

Any working temperature of the core can be chosen between said limits, i.e. in
El the withdrawal of heat from the core by the heat exchange fluid must
assure that the temperature is alwavs maintained between the two limits
(Debye temperature and crystal fransition temperature), otherwise the reaction
stops. But since it is impossible to keep the temperature exactly fixed, because
the nuclear reactions in the core are not easily foreseeable, consequently the
working temperature is variable, becanse it is impossible to keep it exactly
constant.

Claim 6 is not patentable also because it does not fulfil Art 83 EPC.

In the description of WO 2009125444, lines 21-24 there is only reference to
“Both the temperature generated by the electric resistance or resistor and the
hydrogen injection pressure can be easily adiusted either to constant or
pulsating values.

Lack of clarity of ¢laim 6 could be relieved by construing variable as
pulsating, based on the latter paragraph.

However, a person skilled in the art does not know how to pulsate the
temperatare. He knows only that the temperature has to be set between 150
and 500 °C and that it can be pulsated. Too many variable parameters of the
temperature pulsation are involved: amplitude, frequency, rise time, wave
form, etc. So, infinite possibilities of pulsation of the temperature can be
chosen and the applicant has given no examples.

Claim 7

Claim 7 is non patentable as anticipated by E1, for the same reasons of Claim 1
above.
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Claims 8-9

Claims §-9 are non patentable for the same objections raised in the International
Preliminary Report on Patentability, issued on 15/6/2010 paragraph 4.2.

Applicant’s letter dated 17/12/2010

In the letter all the arguments are based on D1. In the present observations under
art. 115 EPC a new document E1(WQ9520816A1) is introduced. Therefore, the
arguments based on D1 are not valid also for E1.

In the letter dated 17/12/2010, an article is cited and attached: S. Focardi and A.
Rossi "A new energy source from nuclear fusion™ published on March 22, 2010.

It is noted that one of the authors of the article is the same as one of the applicants
of E1, i.e. Focardi Sergio, and the other co-author of the article is Andrea Rossi,
the inventor of the present application.

It is apparent that the present application aims to patent an embodiment of the
same invention as disclosed in 1995 by Piantelli, Focardi and Habel, without
adding special features.

It is noted that D2 and D3 are two of the many citations on the same arguments. A
more complete list of citations is attached.

We respectfully request that the examiner takes into account the above
observations during the examination proceedings.

Yours sincerely
AGENZIA BREVETTI & MARCHI
lgkt

MC/rdg

Encl.: E1 W0O9520816A1
List of citations
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* | (57) Abstract

A process of enstgy generation and an energy penerator by means of anharmonic stimulate fusion of hydrogen isotopes absorbed on
metal comprising a charging step on a metaflic core (1) of a quantity of hydrogen isotopes H and I; a heating step in which said core (1) is
heated () to reach 2 temperature higher than Debye’s temperature of the material composing the core; a startup step wherein a vibrational
stress is produced with a rise time less than (.1 secomds which activates a nuelear fusion of said hydrogen isotopes; a stationary step during
wiiich it is exchanged (3,5) the heat produced by the H+D nuclear fusion reaction which occnrs in the core (1) because of a steady keeping
of a coherent muitimodal system of stationary oscillations.
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IITLE
ENERGY GENERATION AND GENERATOR BY MEANS OF ANHARMONIC
STIMULATED FUSION
DESCRIPTION
5 Eield of the invention
The present inventicn relates to the field of enargy
production by means of nuclear fusion and, more precigely,
it relates to a process for generation of energy hy means
of anharmonic stimulated fusion of hydrogen igotopes
10 adsorbed on a ¢rystal latiice.
Furthermore, the invention relates toc an enerdgy
generator which carries out said process,
The problem of procurement of energy has driven
15 industry and research laboratories more and more to study
new sources of energy. BAmong these, a Particularly
interesting source is the nuclear fusion.
During the studies on nuclear fusion, one applicant
has, to that end, realised a "Device for the startup and
20 control of the process of energy production obtained by
means of excitation of vibrations of the erystal lattice
of a material containing deuterium," deseribed in Italian
patent application no. 8I/92/A/000002.
The process upon which the functioning of said
25 device is based comprises a step for the preparation of an
electrode composed of a metallic material formed either by
a gingle metal or by an alloy of metallic components
capable of receiving deuterium, and having a precise
erystalline strueture, e.g. isgometric. Said step of
30 preparation of the elsctrode comprises firgt an operatiocn
. of degassing the electrede in order to clean its
crystalline structure. Subsequently, a certain quantity
of deuterium (D) is let into the crystal lattice of the

clectrode at a pre-established temperature and pressure.

 SUBSTITUTE SHEET
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Then, when the ratio of the number of deuterium atoms to
the metallic atomg (D/Me) exceeds the threshold limit of
0.7, a fusion reaction D+D isg activated among the
deuterium atoms adsorbed in the crystal lattice following
the application of a disturbance which sets the
consecutive  lattice planes into push-pull +vibratien.
Systemz for removal of the thermic energy dgenerated by the
fugion are provided for.

The device and process illustrated above, however,
present considerable difficulties when it comes to
actually putting them into practice. First of all, the
use of deuterium is expensive in the case of industrigl
application of the device. Furthermore, the startup step
of the reaction is 8carcely controllable or repeatable,
In fact, in many cases, the amount of enerygy obtained has
been different than that éxpected on the basiz of the
energetic values attributable to a DD Yeaction and, in
any case, has been not constant in identical initial
conditions of preparation and startup.

Symmary of the invenrion

An object of the present invention is, instead, to
provide a process for the generation of energy which is
able to accomplish a fusion of hydrogen isotopes adsorbed
on metal and which can be inexpensively reproduced at an
industrial level as well as eagily activated and shutdown.

A further object of the present invention is to
provide an energy generator which activates the above-
mentioned process.

Theze and other objectz are accomplished by the
bPresent invention wherein the generation Process is
characterised by the fact that it comprises:

- a charging step in a metallic core of a quantity
of hydrogen isotopes H and D which are adsorbed in the

crystal lattice of szid core;

SUBSTITUTE SHEET
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- & heating step in which said core charged with
hydrogen isotopes is heated to reach a temperature higher
than the threshold temperature corresponding to Debyefs
constant temperature of the material compesing said core;

5 - a8 startup step of said core wherein a vibrational
stress 1is produced which activates a nuelear fusion
reaction of said hydrogen isotopes;

- a stationary step during which it is posgible to
exchange the heat produced by the H+D nuclear fusion

10 reaction which occure in the core because of a steady
continuation of a coherent multimodal system of staticnary
oscillations.

A step iz also provided for the shutdown of the
fusion reaction, in case it is hecessary to interrupt it,

15 by means of production of a further vibrational stress
which disorganises said coherent multimodal system of
staticnary oscillations.

The threshold temperature which tust, neceggarily,
be surpassed in sgaid heating step is Debye'’s constant and

20 which, Zfor many of the metals utiligable, is setr out in
table I. To have a greater probability of zuccess of the
reaction, said threshold temperature must be exceeded by
at leagt a AT comprised between several degrees and
several tens of degrees, according to the type of material

25 in which the active core is formed. Debye’s constant can,
in any case, be calculated analytically, since it is equal
to h/K*v,, with h being Planck's constant, K being
Boltzmann's constant and v, being a typiecal freguensy of
each material (Lor further detalls, see Charles Kittel,

30 Introduction to Solid State Physgies, John Willey & Sons,

“ New York).

The type of hydrogen to be adsorbed in said core is
preferably natural hydrogen or, in other words, having a

ratic between isotopes D and H of about 1/6000. It is
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however possible to obtain the reaction also with narural
hydrogen depleted of or eﬁriched with deuterium, with a
ratic of isctopes D to H in any case higher than 1/80000
and preferably compriged between 1/10000 and 1/1000.

The novel characteristic of the generator is that it
is provided with a reactor comprising:

- an active core, on which natural hydrogen possibly
enriched with deuterium is adsorbed;
- @ generaticn chamber containing said active core;
- @ prechamber for heating of a thermal carrier fluid;
- a dome for the collection of said thermal carrier fluig;
- a plurality of tubes wherein said fluid flews from said
prechamber to said collection dome crossing said
generation chambex,

iof 4 N f the d .

Further characteristics and advantages of the
preocese  and the generator according to the present
invention will become apparent in the descripticon which
follows of some of its possible embodiments, given as
examples and not limitative, with reference to the
attached drawings in which:

- figure 1 sghows a longitudinal sectional view of a first
embodiment of the generator according to the invention;

- figure 2 is a longitudinal sectional view of a second
embodiment of the generator according to the present
invention;

- table I zets out the Debye’'s constant for geveral metals
and alloys.

Description of the preferred embodiments

With reference to figure 1, a generator for
actuating the process according te the invention comprises
a generation chamber 2 crossed by a tube nest 5 in copper
wvhich extends between two flanges 10 welded to a support
shell 11 which externally defines chamber 2. Tubeg 5
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cross flanges 10 and communicate. with = prechamber 3
comprising an aﬁnular Jacket 3a delimited by a oylindrical
shell 13 with inlets 3b. Furthermore, tubes & communicate
with a collection dome 4 communicating through flanged
5 nozzles 14 with means for heat exchange and a circulation
pump which are not shown.

Chamber 2 communicates, through axial ducts 6 which
crogg dome 10 on one side and prechamber 3 on the other
side, with a gas tank and an air pump not shown by means

10 of connections of a known type placed externally of shell

13. Ducts 6 are suited to feed hydrogen or other gases
into chamber 2.

On tubes 3, a metallic active core 1 of a thickness

of zeveral millimetres is electroplated. Around support
15 shell 11, an electric coil 9, for example immersed in a
ceramic matrix 9%9a, iz wrapped.

The £luid, coming from inlets 3b and eroseing tube
nest 5, preheatg itself in the jacket 3a, and removes the
heat generated in core 1 during an anharmonic fusion

0 reaction of the isotopes of hydrogen, the startup of which
will be described further on.

With reference to figure 2, ancther embodiment of
the generator according to the invention comprises an

cactive core 1 having the form of a cylindrical bar
25 Inserted in chamber 2 contained in a heating cylinder 20
in whic¢h an electric winding 9 is immersed.

A jacket 15 formed by a support shell 11 and a
¢ylindrical shell 13 allows for the passage of a thermal
carrier f£luid which enters through an inlet 22 and exirs

30 from an outlet 23 after having axially lapped shell 11.
n The gas present in chamber 2 is controlled through chamber
24 communicating with a gag tank and with an air pump not
gshown by means of connections of a known type. Core 1 is

in contact with an electrode 25 suited to transmit te it
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an impulse of a piezoelectric type to activarte the
anbarmonic fusieon reaction of the hydrogen igotopes as
will now be described.

In both the generators of figures 1 and 2, windings

5 9 have a multiple function since, besides generating a
magnetic field npecegsary for the adsorption of the
hydrogen by the core, they alsc have the function of
heating the chamber of the thermal carrier fluid as well
as the function of startup of the reaction, for example by

10 means of an electrical impulse with a magnetortrictive
effect.

Core 1, in the first case shown (fig. 1), is a meral
layer, for example a multiple layer of Nickel and Chromium
alternated, while in the second case (fig. 2), it is =&

15 cylindrical metallic bar, for example of Nickel-Chromium
steel. Core 1 preferably has a homogeneous surface
without, in so far as possible, any nicks or defects, In
the crystal lattice of core 1, by means of known
techniques, natural hydrogen, having a ratio of D isotopes

20 to H igzotopes of zbout 1/6000, is made to adsorb, The
bercentage of deuterium D with respect to the hydrogen H
¢an algo be greater than that indicated even though, with
D/H ratio greater than 1/1000, there may not be an
economic advantage in the exploitation of the reacticon,

25 due to the current costs of deuterium, as well as the
difficulty of interrupting the reaction with a normal
shutdown operation ag will be described further op.

1) _Charging step

Among the known techniques for c¢harging hydrogen in '

3 the active core so that the hydrogen isotopes become
chemically adsorbed in the crystal lattice, there are the
following:

- electrolytic adsorption

- immersion of the core in a gaseous environment
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containing hydrogen at a pre-establighed temperature and
pregsure;

- immergion of the core in solutions of HCI, HNO,, H,50,;:

- immersion of the core in galvanic baths containing, for
example, NH; when the metal constituting the core ig
deposited on a support composed of a material such as Cu
0T ceramic.

Some materials require the application of a magnetic
field having an intensity greater than the saturation
field, generally greater than 0.1 Tesla. In the two cages
of the generators described above, the magnetic field is
produced by winding 9.

The absolute pressure of the hydrogen inside the
generation chamber must be maintained at values preferably
comprised between 1 and 1000 millibar and, in any case,
lower than 4 bar, bevond which adsgorption no longer takes
place unless at extremely high pressures (=50 bar),

The chemical adsorption of the hydrogen isotopes in
the metal of the core causes the dizassociation of the H,
and D; molecules and the creation inside the crystalline
structure of the core of covalent bonds {(hydrides) between
the H and D atomz with the metal. The electreostatic
repulsion amcng the hydrogen atoms ig screened by the
excess of negative charge created by the free electrons of
the metal. Therefore, the decreame of the electrostatic
repulsion due to these bonds allows for the bonded atoms
to approach one another more c¢logely than is normally
possible with free atoms in identical conditions.

When the crowding of the H and D isotopes adsorbed
on the metal in the proportion stated above is
sufficiently high, for example with & numeriec ratioc of
hydrogen isotopés te metal atoms greater than 0.3, =z
strong reticular vibration, however created, can make the

two systems Me+H and D+Me approach one another, so that
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atoms H and D come to be at a digtance iesser than that in
which the nuclear force enters into play.

2) Heating step

According to the invention, only when the
temperature of the active core 1 is ralsed to a valuse
higher than Debye’'s constant of the material composing the
core, of which the values of many metals are listed in
table 1, is it possible to successfully carry out the
startup of the fuszion reaction. 1In fact, only above said
temperaturs do the number of anharmonic oscillations of
the e¢rystal lattice, in which the hydrogen is adsorbed,
become greater than the number of oscillations of harmonie
type with following increase of the probability that the
vibrational wave vectors add up one another, It is,
however, necessary that, in order to successfully activate
the reaction, Debye's constant be exceeded by several
degrees to several tens of degrees according toc the metal
used for the core, g£o as to allow the 'population® of
anharmonic oscillations to sufficiently execeed that of the
harmonic oscillations.

The heating gtep can be carried out by means of any
known  system, for example thermoelectric  heating,
oxidation of combustibles or other excenergetic chemical
reactions, récombination of lone into polyatomic
molecules, laser impulses and immersion in hot fluids.

3) Btartup step

At the points of the core on which the hydrogen has
beenn adsorbed or, in other words, in proximity to the
external surface of the core, a push-pull oscillation of
the lattice can successfully cause two hydrogen isotopes,
respectively hydrogen H and deuterium D, te approach one
another more closely than the eritical distance at which,
ag degceribed above, the muelear forces enter into play.

According to the invention, it is possible, in the
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conditions degcribed above and only in those conditions,
to activate the Ilocalised nuclear reaction described
above, producing a stress in the active core capable of
producing the coherent addition of a great number of wave
vectors thus obtaining a local gigantic vibraticnal
impulse capable of sufficiently exciting the crystal
lattice where the hydrogen iszotopes are adsorbed. Local
volume wvariations due to expansion of the active core
surface have been measured which are 20 times greater than
those measured in the non active portion of the core.

Each H+D fusion produces 3He, freeing 5,5 MeV, which
is s=ufficient energy to completely vaporize the area
surrcunding the point in which the reaction has occurred.
In this case, the complete H+D reaction would be H+D = SHe
+ v of 5,5 MeV. Howaver, in this case, no ¢ photons or
other particles are freed from the core, since the
duration of covalent hydrogen-wmetal bonds iz on the order
of 107 - 107" seconds, whereas the nuclear jinteraction

time is on the order of 10™*° - 1p7%

seconds. Therefore,
the energy freed from the fusion can dissipate through the
lattice without emission of particles or ¥ photons. (See
Max Borm, Atowic Physics, ed. Blacky and Son, Glasgow;
A.F.pavydov, Teoria del nuclec atomico, ed Eanichelli,
Bologna; G.E. Werthaim, Mdesbauer Effect)

In more detail, after having exceeded the Debye’'s
constant.,, the probability that the H+D reaction is
activated is grater when the anharmonic termsz of the
interatomic displacement become important, and this can
happen only when the temperature is sufficiently higher
than Debye’s constant, at a characteristic temperature for
each material. Under these conditioms, £following the
production of a sufficiently strong stimulus by means of
an external action, the gquanta of wvibrational energy

erosging the crystal lattice, instead of eoseillating in a
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disorganiged manner, coherently interact with following
addition of the wave vectors tangentially to the surface
of the active core and with consequent creation of
amplified energy peaks in particular points (loci}. The
wave trains which move on the active material of the core,
besides «<reating localised fusions, form a coherent
multimodal system of stationary oscillations inside
porticns of the active material of the core, thus causing
& negative c¢hange of entropy and congeguent discharge of
heat, which can be exploited by the generator according to
the invention.

Subsequently, the stationary wave continues to
maintain itself by means of the pump effect produced by
the H+D reactiong. In fact, because the configuration of
the lattice is altered by the localised vaporisations
cauged by the individual H+D fusiong displaced in said
loci, the wave vectors add up again in other logci, wlose
to the previous ones but where the lattice is still
intact, and activate further H+D reactions. With
repetition of the fusions, the core comes to have a
surface with a plurality of substantially equidistant
cavities separated by tracts of still intact lattice, and
the magss of the active core becomes progressively smaller
as a result of the successive localised vaporisations.

A further, gignificant  contribution to  the
maintenance of the stationary wave is provided by the
interaction of the electrons with the lattice, eapecially
in the presence of a variable electromagnetic field. In
fact, every transition from one Fexrmi's state to another
invelves the emission of a particle of a given frequency
and wave vector.(See Charles XKittel, Introduction teoc Solid
State Physics, John Willey & Song, New York)

The startup step can be carried out by means of

various known typesz of impulszes, as long as the rise time
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is less than 107 seconds.

‘ In cases in which the active core is composed of
pure metals or their compounds with other elements or
substances, steels, stainless steels,. alloys or merallic
systemg of gingle or multiple layer, the startup step can
be carried out according to one of the following methods.

- Thermic stress method obtained through pressure
gradients: polyatomic gas such as H,, D,, HD, HT, CyH,,
NHy, N;, 0O,, etc., ig inserted in the generation chamber
with negative enthalpic difference of physical adsorpticn
(AH) and a corresponding pressure gradient comprised
between 1 millibar and 4 bar. Asg already known, the gag
introduced generates thermic stress on the surface of tha
active core, due to a transitory dissociation of the gas
melecules and further sudden excenergetic reaction formiﬁg
again the molecules and catalysed by the surface of the
core itgelf. Such thermic stress causes the formation of
wave trains of reaction and guick startup of the procass
of energy producticn through nuclear fusion between H and
D, as dascribed above, The embodiment of figure 1 is
designed for exactly this type of startup in which the
pelyatomic gas 1s introduced through ductz 6 shown in
figure 1. During the reaction, by means of the passage of
current through winding 9 placed along the entire length
of the core 1, a constant wmagnetic field comprised between
0.2 and 1.5 Tezla iz waintained.

- Method with mechanic impulse: a mechanical
impulse of torsion, traction or compression iz applied to
the ends of the active core with an intengity and rise
time, for example 107" sgeconds, sufficient to provoke a
structural deformation which then ac¢rivates the fusion
process.

- Method with electric striction: an electrical

current impulse iz applied to the ends of the active core
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with suitable peak values and rige times, for example 1000
Ampere for 30 nanoseconds, to provoke a structural
deformation which then activates the fusion progeas. The
embodiment of figure 2 is designed alsc for this type of
startup, wherein the alternate voltage impulse is produced
by an electrode 25 connected to agtive core 1 and fed by
means of cables 8.

- Optoelectronic method: A laser beam impulse of
high potency, for example 1MW, is engraved on the core and
provokes & shock wave and temperature stress which, in
turn, cause a sudden structural deformation which then
activates the fusion process.

- Radie-frequency method: An impulse of radio-
frequency is applied to the active core having a frequency
which corresponds either to the resonance frequency of the
spins of the hydrogen isotopes or to the plasmz frequency
of the free electrons of the crystal latrice.

- Ultragonic vibration method: The active core is
contained in a resonant cavity. AN energy impulse of
ultrasonic vibrations is applied to the active core,
having an intensity and duration (for example 10°°
seconds) sufficient to provoke the reaction of fusion.

In cases in which the material forming the active
core is a type, such as a crystal, which subject to the
piezoelectric effect, the startup step can be activated by
means of a wmethod with inverse piezoelectric effect,
sending to the ends of the metallic core alternate voltage
impulges with a frequency equal to that of the mechanic
resonance of the core with peak values (for example
greater than 5kV) sufficient to provoke a structural
deformation which then activates the process of fusion.
The embodiment of figure 2 is also designed for this type
of startup, in which the alternate voltage impulse is

produced by electrode 25 connected to active core 1 and
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fed through cableg 8.

If, finally, the material forming the active core is
ocf a ferromagnetic type, the startup step can be activated
by means of a magnetestrictive method which comsists in
the production, 4&along the mstaliic core, of a magnetic
field with peak wvalues higher than the intensity of
magnetic saturation and a rise time lower than 107
seconds. This type of startup can be carried out both
with the generator of figure 1 and that of figure 2 by
applying an electromagnetic impulse through winding 9.

4) Heat exchange step

Subgequent to the startup, the reaction is
maintained in stationary conditions by exchanging heat by
means of a thermal carrier fluld made to circulate in the
tube nest 5 crossing the generation chamber of figure 1 or
through jacket 15 of figure 2. The removal of heat must
not exceed a level where it makes the temperature of the
active core fall below Debye's constant, in which case a
slow shutdown of the reaction would occur.

With regard te the thermal power which can bhe
obtained, the dimensions and form of the active core play
an important role. The active core can have the form of a
rod, a lamina, separate and/or tangled wires, free or
pressed powder, with or withour hinder. For example, in
generation chamber 2 of figure 1, the active core can be
composed, rather than of metal deposited on tubes 3, of a
plurality of hars placed in various points of the chamber
itaelf. Alternatively, chamber 2 can bhe £illed with
metallic powder.

Clearly, the temperatuze of core 1 which houses the
reaction must remain well under the temperature of
trangition, abdve which the lattice looses its crystalline
properties and passes to an amorphous state comparable to

the vitreons state, and this happens at temperatures which
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are lower than the melting temperature of each metal., In
said conditiens, in fact, the eore would have a response
to the oscillationsg completely different from the
behaviour which occurs when the state is crystalline,
because the preferential direction on  which the wave
vectors add up would disappear, with abgolutely no
possibility of having the above-described reaction.

It ig also necessary that the steady functioning
temperature to which the core is brought does not approach
parxticular critical temperatures, which are well known for
every metal and identifiable from experimentally obtained
adsorption diagramg, at  which the phenomenon of
progressive expulsion of hydrogen from the lattice ocours.

5) Shutdown gtep

The reaction can be interrupted by arresting the
coherent multimodal system of etationary oscillations by
simply producing a further vibrational stresse which
disorganises the gystem through a positive loecal
production of entropy.

This can, for example, be accomplished by creating a
forced vacuum in the generation chamber {absolute pressure
lese than 0.1 millibar) and introducing a jet of gas with
positive AH of dissociation, fow example H,, Because of
the impact with the active surface, rthe molecules
digsociate, and a rapid removal of the lattice's energy
ocoure, with consequent negative temperature stress. The
sudden temperature decrease provokes the disorganisation
of the active loci and the shutdown of the nuclear
reaction among the hydrogen isotopes.

Alternatively, even leaving the pressure of the gas
inzide the generation chamber unaltered, it is sufficient
to exchange heat cooling the active core up te the point
where the temperature of the core itself is brought below

Debye’'s constant., The exchange of heat can, for examples,
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be accomplished by making a fluid atr a temperature well
under Debye’s constant ¢irculate in the tube nest Crossing
the generation chamber.

In order to provide an even more detailad
description of the process according to the present
invention, in the follewing, several practical axamples
will be get out relative to the application of the above-
mentioned steps to a metallic active core whose crystal
lattice has adgorbed a certain cquantity of natural
hydrogen.

Example 1

On a 90 wm long bar with a diameter of 5 mm, made of
a metallic material (Clunil) formed by isometric crystals
having Nickel and Chromium atoms in egual number and
alternated, natural hydrogen (D/H = 1/6000) was made to
adsorb following the introduction of H, at a pressure of
500 mbar and temperature of 220°C with contemporaneous
immersion in a magnetic field of 1 Tesla obtained by means
of coil 9 wound around the core itself. The generator
utilised was the one illustrated in figure 1, with tube
nest & not coated with metallic layer.

The chamber containing the bar was then gradually
brought to a temperature of 209 above Debye’s conatant,
which for Clunil is 192°C.

The startup occurred with the thermoelectric method
{by a Lhermic impulse produced by a current impulse
passing through winding 9), with the core ingerted at all
timeg in the above-mentioned magnetic field and immersad
in natural hydrogen at a pregssure of 500 millibkar. Moxe
precisely, the startup was obtained with an impulse
intensity of 1000A and a rise time of 30 nanoseconds.

During the course of the reaction, a teotal net
average heat of 1.29 MJ was removed per day, for 58 days,

after which the reaction was stopped with a shutdown
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accomplished by the introductien of H;, after having
temporarily provoked a vacuum (0.1 mbar).

While stopping the reaction, it wag obgerved that
during the course of the transient, radiocactive isotopes
were detected, that it is believed are due to the impacgt
against the neighbouring nuclei of the nuclei of H, D, ‘He
which are accelerated by the energy of y photons (5,5 MeV)
produced by the last reactions H+D and not given to the
lattice for activating further reactions.

Example 2

On a 200 mm long Nickel bar with a diameter of 3 mm,
natural hydrogen (D/H = 1/6000) was made to adsorb with
the method of immersion in gaseous environment at the
critical temperature of 198°C and contemporanecus
application of a magnetic field of 1 Tesla obtained by
means of coll 9 wound arcund the core. The generator uged
was the one illustrated in figure 2.

The chamber containing the bar was then brought to a
temperature of 20° above Debye’s constant, which, for
Nickel, is 1&7°C,

The startup occurred with the eledtric striction
method, or, in other words, by applying to the core an
electrode through which an impulse of piezoelectric nature
was transmitted. Mexe precisely, the startup was obtained
with an impulse of at least 10kV and a rise time of 0.1
seconds.

During the wreaction, a net total average heat of
4.74 MJ was removed per day, for a period of 31 days,
after which, the reaction was stopped with a slow

shutdown.

Example 23

On a 90 mm long bar with a diameter of 5 mm, made of
AISI 316 steel which has been tempered at 400°C to

eliminate internal stresses, natural hydrogen (D/E = about
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1/6000) was made to adsorb with the wmethod of immersion
into acid sgolution and then both immersion in gaseous
environment at fthe absolute pressure of 600 mbar and
application of a magnetic field of 1 Tesla obtainsd by
means of coil & wound around the core,

The chamber containing the bar was then brought to a
above Debye’s constant and precisaly at 314°C.

The startup was accompliszhed both with the therme
glectric method and by the thermal stress method due to
gasecoues recoumbination.

During the reaction, a nat total average heat of
2.64 MJ was removed per day, for a period of 34 davs,
after which the reaction was stopped with a slow shutdown
obtained with cooling below the critical temperature.

Example 4

In a generator like the one illustrated in figure 1,
comprising a generaticon chamber crossed by a tube nest
made of copper, on each tube a layer of 2wm of pure Nickel
was electroplated, in which natural hydrogen (D/H = about
1/6000) was made to adsork with the method of immerszion in
gaseous environment at the absolute pressure of 600 mbar
and contemporaneous application of a magnetic field of 1
pesla obtained by meang of a coil wound around the core
and immersed in a cerawic matrix.

The chamber containing the strip of tubes was then
brought to a temperature of 210°C, 57° above Debye’s
constant.

The startup was accomplished with the
magnetostrictive method, or, in other words, by applying
an electromagnetic impulse to the core through winding 9.
More precisely, the startup was obtained with an impulse
of 0.8 Tesla and rise time of 0.1 seconds.

During the reaction, by means of thermal carrier

fiuid crossing the strip of tubes, an net total average

SUBSTITUTE SHEEY

P 26/38

Duration: _29.04.2011 10:05:35 - 29.04.2011 10:11:19. This page 26 of 38 was completed at 29.04.2011 10:09:42
Received at the EPQ on Apr 29, 2011 10:11:19. Page 26 of 38



2011-04-29 10:09 ABM di Celestino M,

16

20

25

050 B310708 »» 923994465

Wo 9520816 PCTATYS/0008

- 18 -
heat of 4.9 MY was exchanged per day, for a beriod cof 4§
days, after which, the reaction was stopped with z glow
shutdown obtained with - cooling below the critical
temperature,

The industrial applicability of tpe generation
process and of the generator which actuates said procese
ig, therefore, evident, qgiven that they allew for the
Production of enargy in the form of heat by means of
nuclear fusion at limited temperatures, without emizgsion
of radicactive or otherwise dangercus particles and for
long periods. The materials used both for the active core
and for the rest of the generator are inexpensive, thus
providing considerable posgibilities for econonic
exploitation.

In cages in which the active core iz formeg in a
material having a higher Debye’s constant, such as Silicon
{640°K), the temperature at which heat exchange takeg
place ig higher than in the examples degoribed above
Therefore, it is poseible tno directly exploit the energy
acquired by the thermal carrier fluid which crosses the
generator, for example to move turbine blades or for
similar applications.

The creation of “He, as a product of the reactien,
is, furthermore, also industrially exploitable given the

present high cost of this gas.
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CLAIME
1. Process of energy generation by means of anharmonic
stimulated fusion of hydrogen isotopes adsorbed on a
metallic core characterised in that it comprises:
- a charging step on said wetallic core of a quantity of
hydrogen isctopes H and D which are adscrbed in  the
crystal lattice of said core;
- a heating step in which said core charged with hydrogen
izsotopes is heated to reach a temperature higher than a
threshold temperature corresponding to Debye’'s constant
temperature of the material composing said core;
- & startup step of said core wherein a vibrational gtre=zs
iz produced with a rigse time less than 0.1 seconds which
activates a nuclear fusion of said hydrogen iseotopes.
- a 'stationary step during which it is exchanged the heat
produced by the H+D nuclear fusion reaction which occurs
in the core because of a steady keeping of a coherent
miltimedal system of stationary oscillations.
Z2. Process according to claim 1, wherein during s=said
heating step said thresheld temperature corresponding to
Debya’s constant must be exceeded by at least a AT
comprised between several degreez and several tens of
degrees, according to the type of material in which szid
active core is formed.
3. Process according te c¢laim 1, wherein during said
charging step, heating step, startup step and stationary
step a maghetic field having an intensity greater than 0.1
Tesla is applied to =said core.
4. Procegs according to claim 1, wherein during said
charging step said hydrogen isotopes made to adgorb in
said core have a ratio of D isotopes to H izotopes greater
than 1/80000.
5, Procass according te claim 1, wherein during said

charging step sald hydrogen isotobes made to adsorb on
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said core have a ratio of D isctopes to H isotopeg
comprised between 1/10000 and 1/1000.
6. Process according to claim 1, wherein during said
charging step gaid hydrogen isotopes made to adsorb on
said core have a ratio of D isotopes to H isotopes of
about 1/6000 (natural hydrogen).
7. Process according te claim 1, wherein at the end of
said charging step the crowding of the H and D atoms
adsorbed on the metal exceeds a numeric ratic of hydrogen
isotopes te metal atoms of 0.3.
8. Process according to c¢laim 1, wherein after sa;'i_d
stationary step a shutdown step of the fusion reaction is
provided by cooling said core below said threshold
temperature.
2. Process according to claim 1, wherein after said
stationary step a shut down step of the fusion reaction is
provided by weans of preduction of a further wvibrational
stress which disorganises =aid coherent wultimodal system
of stationary oselllations.
10. Process according to claim 9, wherein said shutdown
step c¢ompxises the introduction after having temporarily
provoked a vacuum of a polyatomic gas into a chamber
containing said active core causing said further
vibrational stress.
11. Process according to claim 1, wherein said startup
step occurs by means of a thermal stress obtained by
introducing inte a chamber containing said core a
polyatomic gas with pressure gradient comprised between 1
millibar and 4 baxr.
12. Process according to claims 10 and 11, wherein said
polyatomie gas comprises H,, D,, HD, HT, CH,, NH;, N,, O,
~or a mixture of two or more of them.
13, Process according to claim 1, wherein said startup

gtep occurs by mechanic impulse of torszion, traction or
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compression applied to the ends of said active core with a
rise time legser than 10 seconds.
14. Process according to ¢laim 1, wherein said startup
step occurs by electric striction obtained by means of an
electrical current impulse applied said active core.
15. Frocess according to claim 1, wherein said startup

step occurs by impulses of a laser beam engraved con =aid

CCore.

10

20

25

36

16. Process according to claim 1, wherein said startup
step occurs by impulses of radiofrequency applied to said
active core, having a frequency which corresponds to the
rescnance frequency of the spins of gaid hydrogen
lzotopes.

17. Process according to claim 1, wherein said startup
step occurs by radicfrequency impulses applied to said
active core, having a frequency which corresponds to the
plasma freguency of the free elesctrons of the srystal
lattice of sald core.

18. ¥Process according to claim 1, wherein said startup
step occurse by impulses of ultrasonic vibrations applied
to said active core, the latter being contained in =
regonant cavity.

18. Process according to claim 1, wherein gaid startup
step occurs by inverse piezoelectric effect by sending to
the ends of the metallic core alternate voltage impulses
with a frequency equal to that of the mechanie resonance
of said core,

20. Process according to claim 1, wherein said startup
gtep occurg by magnetostrictive effect, by means of the
production, along said metallic core, of a wmagnetic field
with peak values higher than the intensity of magnetic
saturation and a rise time lower than 10™' seconds.

21. Progess according to claim 1, wherein said charging

step cccurs by electrolytic means.
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22. Process according to c¢laim 1, wherein said charging
Step occurs by means of immersion of said core in a
gaseous environment containing hydrogen.
23. Process according to claim l, wherein said charging
gtep occurs by means of Aimmersion of gaid core in
solutions of HCl, HNO,, H,80,.
24. Process according to claim 1, wherein said charging
step occurs by means of immexsion of said core in galvanie¢
baths containing NH,, the metal constituting the core
being deposited on a support composed of Cu or ceramic.
25. Energy generator by means of anharmenic stimulated
fusicn of hydrogen isotopes adsorbed on metal
characteriged in that it comprises:
- an active metallic core, on which hydrogen isotopes are
adsorbed;
- & generation chamber containing said active core;
- heat exchange means placed inside or around said
generating chamber and in which a thermal carrier fluid
flowg;
- means for starting up an anharmonic fusion reaction of
sald hydrogen isotopes adsorbed on said core.
26. Generator accoxding to claim 25 wherein said active
c¢ore has the form of a bar inserted in gaid generation
chamber,
27, Generator according to claim 25 wherein said means for
starting up said reaction comprises an electric coil
immersed in a ceramic matrix and wrapped around a support
shell defining said generation chamber.
28. Generator according to claim 27, wherein said
generation chamber i1g c¢rossed by a tube nest axtending
between two flanges welded to said support shell, gaid
tube nest crosging said flanges and communicating with a
prechamber comprising an annular jacket delimited by a
cylindrical shell, said tube nest communicating also with
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a collection dome comnected with means for external heat
exchange and a circulation pump of a thermal carrier
filuid.
22, Generator according to claim 27 and 28 wherein asid
metallic active core ig electroplated on saild tube nest.
30. Generator according to claim 27 to 29 wherein saig
generation chamber communicates, through axial ducts which
cross sald deme on one side and said prechamber on the
other side, with a gag tank and an aiy pump suited to feed
hydrogen or other gases into sald generation chamber
creating thermal stress and starting up said reaction.
31. QGenerator according to claim 25 and 26 wherein said
generatien chamber is contained in a heating cylinder in
which an electric winding is immersed, a jacket around
said cylinder being provided formed by a support shell and
& cylindrical sghell and allowing for the pagsage of szaid
thermal carrier fluld, said generation chamber through s
dome chamber communicating with a gas tank and with an air
punp, said core being in contact with an electrode suited
to transgmit to it am impulse to startup =aid reaction,
32. Generator according to claim 25 wherein said core is a
metal layer electroplated on & Cu or ceramic gupport.
33. Generator according te ¢laim 25 wherein gaid core is a
metallic powder present in said ‘generation chamber.

34. Generator according to ¢laim 25 wherein said means for

starting wup $Said reaction comprizes a piezoelectric

electrode fixed to said core.
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