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Description 

Field  of  the  invention 

[0001]  The  present  invention  relates  to  the  field  of  en- 
ergy  production  by  means  of  nuclear  fusion  and,  more 
precisely,  it  relates  to  a  process  for  generation  of  energy 
by  means  of  anharmonic  stimulated  fusion  of  hydrogen 
isotopes  adsorbed  on  a  crystal  lattice. 
[0002]  Furthermore,  the  invention  relates  to  an  ener- 
gy  generator  which  carries  out  said  process. 

Description  of  the  prior  art 

[0003]  The  problem  of  procurement  of  energy  has 
driven  industry  and  research  laboratories  more  and 
more  to  study  new  sources  of  energy.  Among  these,  a 
particularly  interesting  source  is  the  nuclear  fusion. 
[0004]  During  the  studies  on  nuclear  fusion,  one  ap- 
plicant  has,  to  that  end,  realised  a  "Device  for  the  startup 
and  control  of  the  process  of  energy  production  obtained 
by  means  of  excitation  of  vibrations  of  the  crystal  lattice 
of  a  material  containing  deuterium,"  described  in  Italian 
patent  application  no.  SI/92/A/000002. 
[0005]  The  process  upon  which  the  functioning  of  said 
device  is  based  comprises  a  step  for  the  preparation  of 
an  electrode  composed  of  a  metallic  material  formed  ei- 
ther  by  a  single  metal  or  by  an  alloy  of  metallic  compo- 
nents  capable  of  receiving  deuterium,  and  having  a  pre- 
cise  crystalline  structure,  e.g.  isometric.  Said  step  of 
preparation  of  the  electrode  comprises  first  an  operation 
of  degassing  the  electrode  in  order  to  clean  its  crystal- 
line  structure.  Subsequently,  a  certain  quantity  of  deu- 
terium  (D)  is  let  into  the  crystal  lattice  of  the  electrode 
at  a  pre-established  temperature  and  pressure.  Then, 
when  the  ratio  of  the  number  of  deuterium  atoms  to  the 
metallic  atoms  (D/Me)  exceeds  the  threshold  limit  of  0.7, 
a  fusion  reaction  D+D  is  activated  among  the  deuterium 
atoms  adsorbed  in  the  crystal  lattice  following  the  appli- 
cation  of  a  disturbance  which  sets  the  consecutive  lat- 
tice  planes  into  push-pull  vibration.  Systems  for  removal 
of  the  thermic  energy  generated  by  the  fusion  are  pro- 
vided  for. 
[0006]  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  indus- 
trial  application  of  the  device.  Furthermore,  the  startup 
step  of  the  reaction  is  scarcely  controllable  or  repeata- 
ble.  In  fact,  in  many  cases,  the  amount  of  energy  ob- 
tained  has  been  different  than  that  expected  on  the  ba- 
sis  of  the  energetic  values  attributable  to  a  D+D  reaction 
and,  in  any  case,  has  been  not  constant  in  identical  initial 
conditions  of  preparation  and  startup. 

Summary  of  the  invention 

[0007]  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  ad- 
sorbed  on  metal  and  which  can  be  inexpensively  repro- 
duced  at  an  industrial  level  as  well  as  easily  activated 

5  and  shutdown. 
[0008]  A  further  object  of  the  present  invention  is  to 
provide  an  energy  generator  which  activates  the  above- 
mentioned  process. 
[0009]  These  and  other  objects  are  accomplished  by 

10  the  present  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 

is  the  crystal  lattice  of  said  core; 

mentioned  process. 
[0010]  These  and  other  objects  are  accomplished  by 
the  present  invention  as  set  forth  in  the  characterizing 

20  portions  of  claim  1  . 
[0011]  The  threshold  temperature  which  must,  neces- 
sarily,  be  surpassed  in  said  heating  step  is  Debye's  con- 
stant  and  which,  for  many  of  the  metals  utilizable,  is  set 
out  in  table  I.  To  have  a  greater  probability  of  success 

25  of  the  reaction,  said  threshold  temperature  must  be  ex- 
ceeded  by  at  least  a  AT  comprised  between  several  de- 
grees  and  several  tens  of  degrees,  according  to  the  type 
of  material  in  which  the  active  core  is  formed.  Debye's 
constant  can,  in  any  case,  be  calculated  analytically, 

30  since  it  is  equal  to  h/K*vcr,  with  h  being  Planck's  con- 
stant,  K  being  Boltzmann's  constant  and  vcr  being  a  typ- 
ical  frequency  of  each  material  (for  further  details,  see 
Charles  Kittel,  Introduction  to  Solid  State  Physics,  John 
Willey  &  Sons,  New  York). 

35  [0012]  The  type  of  hydrogen  to  be  adsorbed  in  said 
core  is  preferably  natural  hydrogen  or,  in  other  words, 
having  a  ratio  between  isotopes  D  and  H  of  about 
1/6000.  It  is  however  possible  to  obtain  the  reaction  also 
with  natural  hydrogen  depleted  of  or  enriched  with  deu- 

40  terium,  with  a  ratio  of  isotopes  D  to  H  in  any  case  higher 
than  1/80000  and  preferably  comprised  between 
1/10000  and  1/1000. 
[0013]  The  novel  features  of  the  generator  are  set 
forth  in  the  characterizing  portion  of  claim  25. 

45 
Brief  description  of  the  drawings 

[0014]  Further  characteristics  and  advantages  of  the 
process  and  the  generator  according  to  the  present  in- 

50  vention  will  become  apparent  in  the  description  which 
follows  of  some  of  its  possible  embodiments,  given  as 
examples  and  not  limitative,  with  reference  to  the  at- 
tached  drawings  in  which: 

55  -  figure  1  shows  a  longitudinal  sectional  view  of  a  first 
embodiment  of  the  generator  according  to  the  in- 
vention; 
figure  2  is  a  longitudinal  sectional  view  of  a  second 

2 
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embodiment  of  the  generator  according  to  the 
present  invention; 
table  I  sets  out  the  Debye's  constant  for  several 
metals  and  alloys. 

Description  of  the  preferred  embodiments 

[0015]  With  reference  to  figure  1  ,  a  generator  for  ac- 
tuating  the  process  according  to  the  invention  compris- 
es  a  generation  chamber  2  crossed  by  a  tube  bundle  5 
in  copper  which  extends  between  two  flanges  10  welded 
to  a  support  shell  11  which  externally  defines  chamber 
2.  Tubes  5  cross  flanges  10  and  communicate  with  a 
prechamber  3  comprising  an  annular  jacket  3a  delimited 
by  a  cylindrical  shell  13  with  inlets  3b.  Furthermore, 
tubes  5  communicate  with  a  collection  dome  4  commu- 
nicating  through  flanged  nozzles  1  4  with  means  for  heat 
exchange  and  a  circulation  pump  which  are  not  shown. 
[0016]  Chamber  2  communicates,  through  axial  ducts 
6  which  cross  dome  4  on  one  side  and  prechamber  3 
on  the  other  side,  with  a  gas  tank  and  an  air  pump  not 
shown  by  means  of  connections  of  a  known  type  placed 
externally  of  sell  1  3.  Ducts  6  are  suited  to  feed  hydrogen 
or  other  cases  into  chamber  2. 
[0017]  On  tubes  5,  a  metallic  active  core  1  of  a  thick- 
ness  of  several  millimetres  is  electroplated.  Around  sup- 
port  shell  1  1  ,  an  electric  coil  9,  for  example  immersed  in 
a  ceramic  matrix  9a,  is  wrapped. 
[0018]  The  fluid,  coming  from  inlets  3b  and  crossing 
tube  bundle  5,  is  preheated  in  the  jacket  3a,  and  re- 
moves  the  heat  generated  in  core  1  during  an  anhar- 
monic  fusion  reaction  of  the  isotopes  of  hydrogen,  the 
startup  of  which  will  be  described  further  on. 
[0019]  With  reference  to  figure  2,  another  embodi- 
ment  of  the  generator  according  to  the  invention  com- 
prises  an  active  core  1  having  the  form  of  a  cylindrical 
bar  inserted  in  chamber  2  contained  in  a  heating  cylinder 
20  in  which  an  electric  winding  9  is  immersed. 
[0020]  A  jacket  1  5  formed  by  a  support  shell  11  and  a 
cylindrical  shell  13  allows  for  the  passage  of  a  thermal 
carrier  fluid  which  enters  through  an  inlet  22  and  exits 
from  an  outlet  23  after  having  axially  lapped  shell  11. 
The  gas  present  in  chamber  2  is  controlled  through 
chamber  24  communicating  with  a  gas  tank  and  with  an 
air  pump  not  shown  by  means  of  connections  of  a  known 
type.  Core  1  is  in  contact  with  an  electrode  25  suited  to 
transmit  to  it  an  impulse  of  a  piezoelectric  type  to  acti- 
vate  the  anharmonic  fusion  reaction  of  the  hydrogen  iso- 
topes  as  will  now  be  described. 
[0021]  In  both  the  generators  of  figures  1  and  2,  wind- 
ings  9  have  a  multiple  function  since,  besides  generat- 
ing  a  magnetic  field  necessary  for  the  adsorption  of  the 
hydrogen  by  the  core,  they  also  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 
means  of  an  electrical  impulse  with  a  magnetostrictive 
effect. 
[0022]  Core  1  ,  in  the  first  case  shown  (fig.  1  ),  is  a  met- 

al  layer,  for  example  a  multiple  layer  of  Nickel  and  Chro- 
mium  alternated,  while  in  the  second  case  (fig.  2),  it  is 
a  cylindrical  metallic  bar,  for  example  of  Nickel-Chromi- 
um  steel.  Core  1  preferably  has  a  homogeneous  surface 

5  without,  in  so  far  as  possible,  any  nicks  or  defects.  In 
the  crystal  lattice  of  core  1  ,  by  means  of  known  tech- 
niques,  natural  hydrogen,  having  a  ratio  of  D  isotopes 
to  H  isotopes  of  about  1/6000,  is  made  to  adsorb.  The 
percentage  of  deuterium  D  with  respect  to  the  hydrogen 

10  H  can  also  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  reaction, 
due  to  the  current  costs  of  deuterium,  as  well  as  the  dif- 
ficulty  of  interrupting  the  reaction  with  a  normal  shut- 

's  down  operation  as  will  be  described  further  on. 

1)  Charging  step 

[0023]  Among  the  known  techniques  for  charging  hy- 
20  drogen  in  the  active  core  so  that  the  hydrogen  isotopes 

become  chemically  adsorbed  in  the  crystal  lattice,  there 
are  the  following: 

electrolytic  adsorption 
25  -  immersion  of  the  core  in  a  gaseous  environment 

containing  hydrogen  at  a  pre-established  tempera- 
ture  and  pressure; 
immersion  of  the  core  in  solutions  of  HCI,  HN03, 
H2S04; 

30  -  immersion  of  the  core  in  galvanic  baths  containing, 
for  example,  NH3  when  the  metal  constituting  the 
core  is  deposited  on  a  support  composed  of  a  ma- 
terial  such  as  Cu  or  ceramic. 

35  [0024]  Some  materials  require  the  application  of  a 
magnetic  field  having  an  intensity  greater  than  the  sat- 
uration  field,  generally  greater  than  0.1  Tesla.  In  the  two 
cases  of  the  generators  described  above,  the  magnetic 
field  is  produced  by  winding  9. 

40  [0025]  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,  beyond  which  adsorption 
no  longer  takes  place  unless  at  extremely  high  pres- 

45  sures  (>50  bar). 
[0026]  The  chemical  adsorption  of  the  hydrogen  iso- 
topes  in  the  metal  of  the  core  causes  the  disassociation 
of  the  H2  and  D2  molecules  and  the  creation  inside  the 
crystalline  structure  of  the  core  of  covalent  bonds  (hy- 

so  drides)  between  the  H  and  D  atoms  with  the  metal.  The 
electrostatic  repulsion  among  the  hydrogen  atoms  is 
screened  by  the  excess  of  negative  charge  created  by 
the  free  electrons  of  the  metal.  Therefore,  the  decrease 
of  the  electrostatic  repulsion  due  to  these  bonds  allows 

55  for  the  bonded  atoms  to  approach  one  another  more 
closely  than  is  normally  possible  with  free  atoms  in  iden- 
tical  conditions. 
[0027]  When  the  crowding  of  the  H  and  D  isotopes 
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adsorbed  on  the  metal  in  the  proportion  stated  above  is 
sufficiently  high,  for  example  with  a  numeric  ratio  of  hy- 
drogen  isotopes  to  metal  atoms  greater  than  0.3,  a 
strong  reticular  vibration,  however  created,  can  make 
the  two  systems  Me+H  and  D+Me  approach  one  anoth- 
er,  so  that  atoms  H  and  D  come  to  be  at  a  distance  less 
than  that  in  which  the  nuclear  force  enters  into  play. 

2)  Heating  step 

[0028]  According  to  the  invention,  only  when  the  tem- 
perature  of  the  active  core  1  is  raised  to  a  value  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  fusion  reaction.  In  fact,  only  above  said  tempera- 
ture  do  the  number  of  anharmonic  oscillations  of  the 
crystal  lattice,  in  which  the  hydrogen  is  adsorbed,  be- 
come  greater  than  the  number  of  oscillations  of  harmon- 
ic  type  with  following  increase  of  the  probability  that  the 
vibrational  wave  vectors  add  up  one  another.  It  is,  how- 
ever,  necessary  that,  in  order  to  successfully  activate 
the  reaction,  Debye's  constant  be  exceeded  by  several 
degrees  to  several  tens  of  degrees  according  to  the  met- 
al  used  for  the  core,  so  as  to  allow  the  "population"  of 
anharmonic  oscillations  to  sufficiently  exceed  that  of  the 
harmonic  oscillations. 
[0029]  The  heating  step  can  be  carried  out  by  means 
of  any  known  system,  for  example  thermoelectric  heat- 
ing,  oxidation  of  combustibles  or  other  exoenergetic 
chemical  reactions,  recombination  of  ions  into  polyat- 
omic  molecules,  laser  impulses  and  immersion  in  hot 
fluids. 

3)  Startup  step 

[0030]  At  the  points  of  the  core  on  which  the  hydrogen 
has  been  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  iso- 
topes,  respectively  hydrogen  H  and  deuterium  D,  to  ap- 
proach  one  another  more  closely  than  the  critical  dis- 
tance  at  which,  as  described  above,  the  nuclear  forces 
enter  into  play. 
[0031]  According  to  the  invention,  it  is  possible,  in  the 
conditions  described  above  and  only  in  those  condi- 
tions,  to  activate  the  localised  nuclear  reaction  de- 
scribed  above,  producing  a  stress  in  the  active  core  ca- 
pable  of  producing  the  coherent  addition  of  a  great 
number  of  wave  vectors  thus  obtaining  a  local  gigantic 
vibrational  impulse  capable  of  sufficiently  exciting  the 
crystal  lattice  where  the  hydrogen  isotopes  are  ad- 
sorbed.  Local  volume  variations  due  to  expansion  of  the 
active  core  surface  have  been  measured  which  are  20 
times  greaterthan  those  measured  in  the  non  active  por- 
tion  of  the  core. 
[0032]  Each  H+D  fusion  produces  3He,  freeing  5,5 
MeV,  which  is  sufficient  energy  to  completely  vaporise 

the  area  surrounding  the  point  in  which  the  reaction  has 
occurred.  In  this  case,  the  complete  H+D  reaction  would 
be  H+D  =  3He  +  yof  5,5  MeV.  However,  in  this  case,  no 
Y  photons  or  other  particles  are  freed  from  the  core, 

5  since  the  duration  of  covalent  hydrogen-metal  bonds  is 
on  the  order  of  10"15  -  10"16  seconds,  whereas  the  nu- 
clear  interaction  time  is  on  the  order  of  10"18  -  10"21  sec- 
onds.  Therefore,  the  energy  freed  from  the  fusion  can 
dissipate  through  the  lattice  without  emission  of  parti- 

10  cles  or  y  photons.  (See  Max  Born,  Atomic  Physics,  ed. 
Blacky  and  Son,  Glasgow;  A.F.Davydov,  Teoria  del  nu- 
cleo  atomico,  ed  Zanichelli,  Bologna;  G.K.  Werthaim, 
Mossbauer  Effect) 
[0033]  In  more  detail,  after  having  exceeded  the  De- 

15  bye's  constant,  the  probability  that  the  H+D  reaction  is 
activated  is  greater  when  the  anharmonic  terms  of  the 
interatomic  displacement  become  important,  and  this 
can  happen  only  when  the  temperature  is  sufficiently 
higher  than  Debye's  constant,  at  a  characteristic  tem- 

20  perature  for  each  material.  Under  these  conditions,  fol- 
lowing  the  production  of  a  sufficiently  strong  stimulus  by 
means  of  an  external  action,  the  quanta  of  vibrational 
energy  crossing  the  crystal  lattice,  instead  of  oscillating 
in  a  disorganised  manner,  coherently  interact  with  fol- 

25  lowing  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  creating  localised  fusions,  form  a  coher- 

30  ent  multimodal  system  of  stationary  oscillations  inside 
portions  of  the  active  material  of  the  core,  thus  causing 
a  negative  change  of  entropy  and  consequent  discharge 
of  heat,  which  can  be  exploited  by  the  generator  accord- 
ing  to  the  invention. 

35  [0034]  Subsequently,  the  stationary  wave  continues 
to  maintain  itself  by  means  of  the  pump  effect  produced 
by  the  H+D  reactions.  In  fact,  because  the  configuration 
of  the  lattice  is  altered  by  the  localised  vaporisations 
caused  by  the  individual  H+D  fusions  displaced  in  said 

40  loci,  the  wave  vectors  add  up  again  in  other  loci,  close 
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 

45  of  still  intact  lattice,  and  the  mass  of  the  active  core  be- 
comes  progressively  smaller  as  a  result  of  the  succes- 
sive  localised  vaporisations. 
[0035]  A  further,  significant  contribution  to  the  main- 
tenance  of  the  stationary  wave  is  provided  by  the  inter- 

so  action  of  the  electrons  with  the  lattice,  especially  in  the 
presence  of  a  variable  electromagnetic  field.  In  fact, 
every  transition  from  one  Fermi's  state  to  another  in- 
volves  the  emission  of  a  particle  of  a  given  frequency 
and  wave  vector.  (See  Charles  Kittel,  Introduction  to 

55  Solid  State  Physics,  John  Willey  &  Sons,  New  York) 
[0036]  The  startup  step  can  be  carried  out  by  means 
of  various  known  types  of  impulses,  as  long  as  the  rise 
time  is  less  than  10_1  seconds. 

4 
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[0037]  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  metallic 
systems  of  single  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  H2,  D2,  HD,  HT, 
C2H4,  NH3,  N2,  02,  etc.,  is  inserted  in  the  generation 
chamber  with  negative  enthalpic  difference  of  phys- 
ical  adsorption  (AH)  and  a  corresponding  pressure 
gradient  comprised  between  1  millibar  and  4  bar. 
As  already  known,  the  gas  introduced  generates 
thermic  stress  on  the  surface  of  the  active  core,  due 
to  a  transitory  dissociation  of  the  gas  molecules  and 
further  sudden  exoenergetic  reaction  forming  again 
the  molecules  and  catalysed  by  the  surface  of  the 
core  itself.  Such  thermic  stress  causes  the  forma- 
tion  of  wave  trains  of  reaction  and  quick  startup  of 
the  process  of  energy  production  through  nuclear 
fusion  between  H  and  D,  as  described  above.  The 
embodiment  of  figure  1  is  designed  for  exactly  this 
type  of  startup  in  which  the  polyatomic  gas  is  intro- 
duced  through  ducts  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  magnetic  field  comprised  be- 
tween  0.2  and  1  .5  Tesla  is  maintained. 
Method  with  mechanic  impulse:  a  mechanical  im- 
pulse  of  torsion,  traction  or  compression  is  applied 
to  the  ends  of  the  active  core  with  an  intensity  and 
rise  time,  for  example  10"1  seconds,  sufficient  to 
provoke  a  structural  deformation  which  then  acti- 
vates  the  fusion  process. 
Method  with  electric  striction:  an  electrical  current 
impulse  is  applied  to  the  ends  of  the  active  core  with 
suitable  peak  values  and  rise  time,  for  example 
1000  Ampere  for  30  nanoseconds,  to  provoke  a 
structural  deformation  which  then  activates  the  fu- 
sion  process.  The  embodiment  of  figure  2  is  de- 
signed  also  for  this  type  of  startup,  wherein  the  al- 
ternate  voltage  impulse  is  produced  by  an  electrode 
25  connected  to  active  core  1  and  fed  by  means  of 
cables  8. 
Optoelectronic  method:  A  high  power  laser  beam 
impulse  for  example  1MW,  is  directed  on  the  core 
and  provokes  a  shock  wave  and  temperature  stress 
which,  in  turn,  cause  a  sudden  structural  deforma- 
tion  which  then  activates  the  fusion  process. 
Radio-frequency  method:  An  impulse  of  radio-fre- 
quency  is  applied  to  the  active  core  having  a  fre- 
quency  which  corresponds  either  to  the  resonance 
frequency  of  the  spins  of  the  hydrogen  isotopes  or 
to  the  plasma  frequency  of  the  free  electrons  of  the 
crystal  lattice. 
Ultrasonic  vibration  method:  The  active  core  is  con- 
tained  in  a  resonant  cavity.  An  energy  impulse  of 
ultrasonic  vibrations  is  applied  to  the  active  core, 

having  an  intensity  and  duration  (for  example  10"1 
seconds)  sufficient  to  provoke  the  reaction  of  fu- 
sion. 

5  [0038]  In  cases  in  which  the  material  forming  the  ac- 
tive  core  is  a  type,  such  as  a  crystal,  which  is  subject  to 
the  piezoelectric  effect,  the  startup  step  can  be  activated 
by  means  of  a  method  with  inverse  piezoelectric  effect, 
sending  to  the  ends  of  the  metallic  core  alternate  voltage 

10  impulses  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  de- 
formation  which  then  activates  the  process  of  fusion. 
The  embodiment  of  figure  2  is  also  designed  for  this  type 

is  of  startup,  in  which  the  alternate  voltage  impulse  is  pro- 
duced  by  electrode  25  connected  to  active  core  1  and 
fed  through  cables  8. 
[0039]  If,  finally,  the  material  forming  the  active  core 
is  of  a  ferromagnetic  type,  the  startup  step  can  be  acti- 

20  vated  by  means  of  a  magnetostrictive  method  which 
consists  in  the  production,  along  the  metallic  core,  of  a 
magnetic  field  with  peak  values  higher  than  the  intensity 
of  magnetic  saturation  and  a  rise  time  lower  than  10_1 
seconds.  This  type  of  startup  can  be  carried  out  both 

25  with  the  generator  of  figure  1  and  that  of  figure  2  by  ap- 
plying  an  electromagnetic  impulse  through  winding  9. 

4)  Heat  exchange  step 

30  [0040]  Subsequent  to  the  startup,  the  reaction  is 
maintained  in  stationary  conditions  by  exchanging  heat 
by  means  of  a  thermal  carrier  fluid  made  to  circulate  in 
the  tube  bundle  5  crossing  the  generation  chamber  of 
figure  1  or  through  jacket  15  of  figure  2.  The  removal  of 

35  heat  must  not  exceed  a  level  where  it  makes  the  tem- 
perature  of  the  active  core  fall  below  Debye's  constant, 
in  which  case  a  slow  shutdown  of  the  reaction  would 
occur. 
[0041]  With  regard  to  the  thermal  power  which  can  be 

40  obtained,  the  dimensions  and  form  of  the  active  core 
play  an  important  role.  The  active  core  can  have  time 
form  of  a  rod,  a  lamina,  separate  and/or  tangled  wires, 
free  or  pressed  powder,  with  or  without  binder.  For  ex- 
ample,  in  generation  chamber  2  of  figure  1,  the  active 

45  core  can  be  composed,  rather  than  of  metal  deposited 
on  tubes  5,  of  a  plurality  of  bars  placed  in  various  points 
of  the  chamber  itself.  Alternatively,  chamber  2  can  be 
filled  with  metallic  powder. 
[0042]  Clearly,  the  temperature  of  core  1  which  hous- 

50  es  the  reaction  must  remain  well  under  the  temperature 
of  transition,  above  which  the  lattice  looses  its  crystalline 
properties  and  passes  to  an  amorphous  state  compara- 
ble  to  the  vitreous  state,  and  this  happens  at  tempera- 
tures  which  are  lower  than  the  melting  temperature  of 

55  each  metal.  In  said  conditions,  in  fact,  the  core  would 
have  a  response  to  the  oscillations  completely  different 
from  the  behaviour  which  occurs  when  the  state  is  crys- 
talline,  because  the  preferential  direction  on  which  the 

35 

40 
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wave  vectors  add  up  would  disappear,  with  absolutely 
no  possibility  of  having  the  above-described  reaction. 
[0043]  It  is  also  necessary  that  the  steady  functioning 
temperature  to  which  the  core  is  brought  does  not  ap- 
proach  particular  critical  temperatures,  which  are  well 
known  for  every  metal  and  identifiable  from  experimen- 
tally  obtained  adsorption  diagrams,  at  which  the  phe- 
nomenon  of  progressive  expulsion  of  hydrogen  from  the 
lattice  occurs. 

5)  Shutdown  step 

[0044]  The  reaction  can  be  interrupted  by  arresting 
the  coherent  multimodal  system  of  stationary  oscilla- 
tions  by  simply  producing  a  further  vibrational  stress 
which  disorganises  the  system  through  a  positive  local 
production  of  entropy. 
[0045]  This  can,  for  example,  be  accomplished  by 
creating  a  high  vacuum  in  the  generation  chamber  (ab- 
solute  pressure  less  than  0.  1  millibar)  and  introducing  a 
jet  of  gas  with  positive  AH  of  dissociation,  for  example 
H2.  Because  of  the  impact  with  the  active  surface,  the 
molecules  dissociate,  and  a  rapid  removal  of  the  lattice's 
energy  occurs,  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. 
[0046]  Alternatively,  even  leaving  the  pressure  of  the 
gas  inside  the  generation  chamber  unaltered,  it  is  suffi- 
cient  to  exchange  heat  cooling  the  active  core  up  to  the 
point  where  the  temperature  of  the  core  itself  is  brought 
below  Debye's  constant.  The  exchange  of  heat  can,  for 
example,  be  accomplished  by  circulating  a  fluid  at  a  tem- 
perature  well  under  Debye's  constant  in  the  tube  bundle 
crossing  the  generation  chamber. 
[0047]  In  order  to  provide  an  even  more  detailed  de- 
scription  of  the  process  according  to  the  present  inven- 
tion,  in  the  following,  several  practical  examples  will  be 
set  out  relative  to  the  application  of  the  above-men- 
tioned  steps  to  a  metallic  active  core  whose  crystal  lat- 
tice  has  adsorbed  a  certain  quantity  of  natural  hydrogen. 

Example  1 

[0048]  On  a  90  mm  long  bar  with  a  diameter  of  5  mm, 
made  of  a  metallic  material  (Clunil)  formed  by  isometric 
crystals  having  Nickel  and  Chromium  atoms  in  equal 
number  and  alternated,  natural  hydrogen  (D/H  = 
1/6000)  was  made  to  adsorb  following  the  introduction 
of  H2  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  5  not  coated 
with  metallic  layer. 
[0049]  The  chamber  containing  the  bar  was  then 
gradually  brought  to  a  temperature  of  20°  above  De- 
bye's  constant,  which  for  Clunil  is  192°C. 

[0050]  The  startup  occurred  with  the  thermoelectric 
method  (by  a  thermic  impulse  produced  by  a  current  im- 
pulse  passing  through  winding  9),  with  the  core  inserted 
at  all  times  in  the  above-mentioned  magnetic  field  and 

5  immersed  in  natural  hydrogen  at  a  pressure  of  500  mil- 
libar.  More  precisely,  the  startup  was  obtained  with  an 
impulse  intensity  of  1000A  and  a  rise  time  of  30  nano- 
seconds. 
[0051]  During  the  course  of  the  reaction,  a  total  net 

10  average  heat  of  1  .29  MJ  was  removed  per  day,  for  58 
days,  after  which  the  reaction  was  stopped  with  a  shut- 
down  accomplished  by  the  introduction  of  H2,  after  hav- 
ing  temporarily  provoked  a  vacuum  (0.1  mbar). 
[0052]  While  stopping  the  reaction,  it  was  observed 

is  that  during  the  course  of  the  transient,  radioactive  iso- 
topes  were  detected,  that  it  is  believed  are  due  to  the 
impact  against  the  neighbouring  nuclei  of  the  nuclei  of 
H,  D,  3He  which  are  accelerated  by  the  energy  of  j  pho- 
tons  (5,5  MeV)  produced  by  the  last  reactions  H+D  and 

20  not  given  to  the  lattice  for  activating  further  reactions. 

Example  2 

[0053]  On  a  200  mm  long  Nickel  bar  with  a  diameter 
25  of  3  mm,  natural  hydrogen  (D/H  =  1/6000)  was  made  to 

adsorb  with  the  method  of  immersion  in  gaseous  envi- 
ronment  at  the  critical  temperature  of  198°C  and  con- 
temporaneous  application  of  a  magnetic  field  of  1  Tesla 
obtained  by  means  of  coil  9  wound  around  the  core.  The 

30  generator  used  was  the  one  illustrated  in  figure  2. 
[0054]  The  chamber  containing  the  bar  was  then 
brought  to  a  temperature  of  20°  above  Debye's  con- 
stant,  which,  for  Nickel,  is  167°C. 
[0055]  The  startup  occurred  with  the  electric  striction 

35  method,  or,  in  other  words,  by  applying  to  the  core  an 
electrode  through  which  an  impulse  of  piezoelectric  na- 
ture  was  transmitted.  More  precisely,  the  startup  was 
obtained  with  an  impulse  of  at  least  1  0kV  and  a  rise  time 
of  0.1  seconds. 

40  [0056]  During  the  reaction,  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  shut- 
down. 

45  Example  3 

[0057]  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 

50  (D/H  =  about  1/6000)  was  made  to  adsorb  with  the  meth- 
od  of  immersion  into  acid  solution  and  then  both  immer- 
sion  in  gaseous  environment  at  the  absolute  pressure 
of  600  mbar  and  application  of  a  magnetic  field  of  1  Tesla 
obtained  by  means  of  coil  9  wound  around  the  core. 

55  [0058]  The  chamber  containing  the  bar  was  then 
brought  to  a  temperature  above  Debye's  constant  and 
precisely  at  314°C. 
[0059]  The  startup  was  accomplished  both  with  the 

6 
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thermo  electric  method  and  by  the  thermal  stress  meth-  CI 
od  due  to  gaseous  recombination. 
[0060]  During  the  reaction,  a  net  total  average  heat  of  1. 
2.64  MJ  was  removed  per  day,  for  a  period  of  34  days, 
after  which  the  reaction  was  stopped  with  a  slow  shut-  s 
down  obtained  with  cooling  below  the  critical  tempera- 
ture. 

Example  4 
10 

[0061]  In  a  generator  like  the  one  illustrated  in  figure 
1  ,  comprising  a  generation  chamber  crossed  by  a  tube 
bundle  made  of  copper,  on  each  tube  a  layer  of  2mm  of 
pure  Nickel  was  electroplated,  in  which  natural  hydro- 
gen  (D/H  =  about  1/6000)  was  made  to  adsorb  with  the  15 
method  of  immersion  in  gaseous  environment  at  the  ab- 
solute  pressure  of  600  mbar  and  contemporaneous  ap- 
plication  of  a  magnetic  field  of  1  Tesla  obtained  by 
means  of  a  coil  wound  around  the  core  and  immersed 
in  a  ceramic  matrix.  20 
[0062]  The  chamber  containing  the  strip  of  tubes  was 
then  brought  to  a  temperature  of  21  0°C,  57°  above  De- 
bye's  constant. 
[0063]  The  startup  was  accomplished  with  the  mag- 
netostrictive  method,  or,  in  other  words,  by  applying  an  25 
electromagnetic  impulse  to  the  core  through  winding  9. 
More  precisely,  the  startup  was  obtained  with  an  im- 
pulse  of  0.8  Tesla  and  rise  time  of  0.1  seconds.  2. 
[0064]  During  the  reaction,  by  means  of  thermal  car- 
rier  fluid  crossing  the  strip  of  tubes,  a  net  total  average  30 
heat  of  4.9  MJ  was  exchanged  per  day,  for  a  period  of 
6  days,  after  which,  the  reaction  was  stopped  with  a  slow 
shutdown  obtained  with  cooling  below  the  critical  tem- 
perature. 
[0065]  The  industrial  applicability  of  the  generation  35  3. 
process  and  of  the  generator  which  actuates  said  proc- 
ess  is,  therefore,  evident,  given  that  they  allow  for  the 
production  of  energy  in  the  form  of  heat  by  means  of 
nuclear  fusion  at  relatively  low  temperatures,  without 
emission  of  radioactive  or  otherwise  dangerous  parti-  40  4. 
cles  and  for  long  periods.  The  materials  used  both  for 
the  active  core  and  for  the  rest  of  the  generator  are  in- 
expensive,  thus,  providing  considerable  possibilities  for 
economic  exploitation. 
[0066]  In  cases  in  which  the  active  core  is  formed  in  45  5. 
a  material  having  a  higher  Debye's  constant,  such  as 
Silicon  (640°K),  the  temperature  at  which  heat  ex- 
change  takes  place  is  higher  than  in  the  examples  de- 
scribed  above.  Therefore,  it  is  possible  to  directly  exploit 
the  energy  acquired  by  the  thermal  carrier  fluid  which  so  6. 
crosses  the  generator,  for  example  to  move  turbine 
blades  or  for  similar  applications. 
[0067]  The  creation  of  3He,  as  a  product  of  the  reac- 
tion,  is,  furthermore,  also  industrially  exploitable  given 
the  present  high  cost  of  this  gas.  55  7. 

Process  of  energy  generation  by  means  of  anhar- 
monic  stimulated  fusion  of  hydrogen  isotopes  ad- 
sorbed  on  a  crystalline,  metallic  core  characterised 
in  that  it  comprises: 

a  charging  step  on  said  metallic  core  of  a  quan- 
tity  of  hydrogen  isotopes  H  and  D  which  are  ad- 
sorbed  in  the  crystal  lattice  of  said  core; 
a  heating  step  in  which  said  core  charged  with 
hydrogen  isotopes  is  heated  to  reach  a  temper- 
ature  higher  than  a  threshold  temperature  cor- 
responding  to  Debye's  constant  temperature  of 
the  material  composing  said  core  and  lower 
than  a  value  at  which  the  core  metal  loses  its 
crystal  structure; 
a  startup  step  of  said  core  wherein  a  vibrational 
stress  is  produced  with  a  rise  time  less  than  0.  1 
seconds  which  activates  a  nuclear  fusion  of 
said  hydrogen  isotopes, 
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  multimodal  sys- 
tem  of  stationary  oscillations. 

Process  according  to  claim  1,  wherein  during  said 
heating  step  said  threshold  temperature  corre- 
sponding  to  Debye's  constant  must  be  exceeded  by 
at  least  a  AT  comprised  between  several  degrees 
and  several  tens  of  degrees,  according  to  the  type 
of  material  in  which  said  active  core  is  formed. 

Process  according  to  claim  1,  wherein  during  said 
charging  step,  heating  step,  startup  step  and  sta- 
tionary  step  a  magnetic  field  having  an  intensity 
greater  than  0.1  Tesla  is  applied  to  said  core. 

Process  according  to  claim  1,  wherein  during  said 
charging  step  said  hydrogen  isotopes  made  to  ad- 
sorb  in  said  core  have  a  ratio  of  D  isotopes  to  H 
isotopes  greater  than  1/80000. 

Process  according  to  claim  1,  wherein  during  said 
charging  step  said  hydrogen  isotopes  made  to  ad- 
sorb  on  said  core  have  a  ratio  of  D  isotopes  to  H 
isotopes  comprised  between  1/10000  and  1/1000. 

Process  according  to  claim  1,  wherein  during  said 
charging  step  said  hydrogen  isotopes  made  to  ad- 
sorb  on  said  core  have  a  ratio  of  D  isotopes  to  H 
isotopes  of  about  1/6000  (natural  hydrogen). 

Process  according  to  claim  1  ,  wherein  at  the  end  of 
said  charging  step  the  crowding  of  the  H  and  D  at- 
oms  adsorbed  on  the  metal  exceeds  a  numeric  ratio 
of  hydrogen  isotopes  to  metal  atoms  of  0.3. 
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8.  Process  according  to  claim  1,  wherein  after  said 
stationary  step  a  shutdown  step  of  the  fusion  reac- 
tion  is  provided  by  cooling  said  core  below  said 
threshold  temperature. 

5 
9.  Process  according  to  claim  1,  wherein  after  said 

stationary  step  a  shutdown  step  of  the  fusion  reac- 
tion  is  provided  by  means  of  production  of  a  further 
vibrational  stress  which  disorganises  said  coherent 
multimodal  system  of  stationary  oscillations.  10 

10.  Process  according  to  claim  9,  wherein  said  shut- 
down  step  comprises  the  introduction  after  having 
temporarily  provoked  a  vacuum  of  a  polyatomic  gas 
into  a  chamber  containing  said  active  core  causing  15 
said  further  vibrational  stress. 

11.  Process  according  to  claim  1,  wherein  said  startup 
step  occurs  by  means  of  a  thermal  stress  obtained 
by  introducing  into  a  chamber  containing  said  core  20 
a  polyatomic  gas  with  pressure  gradient  comprised 
between  1  millibar  and  4  bar. 

12.  Process  according  to  claims  10  and  11,  wherein 
said  polyatomic  gas  comprises  H2,  D2,  HD,  HT,  25 
C2H4,  NH3,  N2,  02  or  a  mixture  of  two  or  more  of 
them. 

13.  Process  according  to  claim  1  ,  wherein  said  startup 
step  occurs  by  mechanic  impulse  of  torsion,  traction  30 
or  compression  applied  to  the  ends  of  said  active 
core  with  a  rise  time  less  than  10"1  seconds. 

14.  Process  according  to  claim  1  ,  wherein  said  startup 
step  occurs  by  electric  striction  obtained  by  means  35 
of  an  electrical  current  impulse  applied  to  said  ac- 
tive  core. 

15.  Process  according  to  claim  1  ,  wherein  said  startup 
step  occurs  by  impulses  of  a  laser  beam  directed  40 
on  said  core. 

16.  Process  according  to  claim  1  ,  wherein  said  startup 
step  occurs  by  impulses  of  radiofrequency  applied 
to  said  active  core,  having  a  frequency  which  cor-  45 
responds  to  the  resonance  frequency  of  the  spins 
of  said  hydrogen  isotopes. 

17.  Process  according  to  claim  1  ,  wherein  said  startup 
step  occurs  by  radiofrequency  impulses  applied  to  so 
said  active  core,  having  a  frequency  which  corre- 
sponds  to  the  plasma  frequency  of  the  free  elec- 
trons  of  the  crystal  lattice  of  said  core. 

18.  Process  according  to  claim  1  ,  wherein  said  startup  55 
step  occurs  by  impulses  of  ultrasonic  vibrations  ap- 
plied  to  said  active  core,  the  latter  being  contained 
in  a  resonant  cavity. 

19.  Process  according  to  claim  1  ,  wherein  said  startup 
step  occurs  by  inverse  piezoelectric  effect  by  send- 
ing  to  the  ends  of  the  metallic  core  alternate  voltage 
impulses  with  a  frequency  equal  to  that  of  the  me- 
chanic  resonance  of  said  core. 

20.  Process  according  to  claim  1  ,  wherein  said  startup 
step  occurs  by  magnetostrictive  effect,  by  means  of 
the  production,  along  said  metallic  core,  of  a  mag- 
netic  field  with  peak  values  higher  than  the  intensity 
of  magnetic  saturation  and  a  rise  time  lower  than 
10_1  seconds. 

21.  Process  according  to  claim  1,  wherein  said  charg- 
ing  step  occurs  by  electrolytic  means. 

22.  Process  according  to  claim  1  ,  wherein  said  charg- 
ing  step  occurs  by  means  of  immersion  of  said  core 
in  a  gaseous  environment  containing  hydrogen. 

23.  Process  according  to  claim  1  ,  wherein  said  charg- 
ing  step  occurs  by  means  of  immersion  of  said  core 
in  solutions  of  HCI,  HN03,  H2S04. 

24.  Process  according  to  claim  1  ,  wherein  said  charg- 
ing  step  occurs  by  means  of  immersion  of  said  core 
in  galvanic  baths  containing  NH3,  the  metal  consti- 
tuting  the  core  being  deposited  on  a  support  com- 
posed  of  Cu  or  ceramic. 

25.  Energy  generator  by  means  of  anharmonic  stimu- 
lated  fusion  of  hydrogen  isotopes  adsorbed  on  met- 
al,  for  carrying  out  the  process  according  to  any  of 
the  previous  claims,  characterised  in  that  it  compris- 
es: 

a  crystalline  active  metallic  core  (1),  on  which 
hydrogen  isotopes  are  adsorbed; 
a  generation  chamber  (2)  containing  said  active 
core; 
heat  exchange  means  (5)  placed  inside  or 
around  said  generating  chamber  and  in  which 
a  thermal  carrier  fluid  flows; 
means  for  creating  a  vibrational  stress  (6,9,  25) 
on  said  core  with  a  rise  time  less  than  0.1  sec- 
onds; 
means  for  charging  the  hydrogen  isotopes  into 
the  metal  core;  and 
means  for  heating  the  core  to  a  temperature 
well  above  the  Debye  temperature  and  below 
a  value  at  which  the  core  metal  loses  its  crystal 
structure. 

26.  Generator  according  to  claim  25  wherein  said  active 
core  has  the  form  of  a  bar  inserted  in  said  genera- 
tion  chamber. 

27.  Generator  according  to  claim  25  wherein  said 
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means  for  creating  a  vibrational  stress  on  said  core 
comprises  an  electric  coil  (9)  immersed  in  a  ceramic 
matrix  and  wrapped  around  a  support  shell  (11)  de- 
fining  said  generation  chamber. 

28.  Generator  according  to  claim  27,  wherein  said  gen- 
eration  chamber  is  crossed  by  a  tube  bundle  (5)  ex- 
tending  between  two  flanges  (10)  welded  to  said 
support  shell,  said  tube  bundle  crossing  said  flang- 
es  and  communicating  with  a  prechamber  (3)  com- 
prising  an  annular  jacket  (3a)  delimited  by  a  cylin- 
drical  shell  (1  3)  said  tube  bundle  communicating  al- 
so  with  a  collection  dome  (4)  connected  with  means 
for  external  heat  exchange  and  a  circulation  pump 
of  a  thermal  carrier  fluid. 

29.  Generator  according  to  claim  27  or  28  wherein  said 
metallic  active  core  is  electroplated  on  said  tube 
bundle. 

30.  Generator  according  to  claim  27  to  29  wherein  said 
generation  chamber  communicates,  through  axial 
ducts  (6)  which  cross  said  dome  (4)  on  one  side  and 
said  prechamber  (3)  on  the  other  side,  with  a  gas 
tank  and  an  air  pump  suited  to  feed  hydrogen  or 
other  gases  into  said  generation  chamber  creating 
thermal  stress  and  starting  up  said  reaction. 

31  .  Generator  according  to  claim  25  or  26  wherein  said 
generation  chamber  (2)  is  contained  in  a  heating 
cylinder  (20)  in  which  an  electric  winding  (9)  is  im- 
mersed,  a  jacket  (15)  around  said  cylinder  being 
provided  formed  by  a  support  shell  (11)  and  a  cylin- 
drical  shell  (1  3)  and  allowing  for  the  passage  of  said 
thermal  carrier  fluid,  said  generation  chamber 
through  a  dome  chamber  (24)  communicating  with 
a  gas  tank  and  with  an  air  pump,  said  core  (1  )  being 
in  contact  with  an  electrode  (25)  suited  to  transmit 
to  it  an  impulse  to  startup  said  reaction. 

32.  Generator  according  to  claim  25  wherein  said  core 
is  a  metal  layer  electroplated  on  a  Cu  or  ceramic 
support. 

33.  Generator  according  to  claim  25  wherein  said  core 
is  a  metallic  powder  present  in  said  generation 
chamber. 

34.  Generator  according  to  claim  25  wherein  said 
means  for  creating  a  vibrational  stress  on  said  core 
comprises  a  piezoelectric  electrode  (25)  fixed  to 
said  core. 

Patentanspriiche 

1.  Verfahren  zur  Energieerzeugung  durch  von  Ober- 
wellen  freie,  stimulierte  Fusion  von  Wasserstoffiso- 

topen,  die  von  einem  kristallinen  Metallkern  absor- 
biert  sind,  gekennzeichnet  durch: 

einen  Ladeschritt,  wahrend  dem  eine  vorgege- 
5  bene  Menge  von  Wasserstoffisotopen  H  und  D 

vom  Kristallgitter  des  Kerns  absorbiert  werden; 

einen  Aufheizschritt,  wahrend  dem  der  mit 
Wasserstoffisotopen  geladene  Kern  auf  eine 

10  Temperaturgebracht  wird,  die  hoheristals  eine 
Schwellenwerttemperatur  entsprechend  der 
Debye's-Konstanttenperatur  des  den  Kern  bil- 
denden  Materials  und  niedriger  als  ein  Wert, 
bei  dem  das  Kernmaterial  seine  Kristallstruktur 

is  verliert; 

einen  Startschritt  des  Kerns,  in  dem  eine  Vibra- 
tionsbelastung  erzeugt  wird  bei  einer  Anstiegs- 
zeit  unter  0,1  Sekunden,  urn  eine  Kernfusion 

20  der  Wasserstoffisotopen  zu  aktivieren; 

einen  Stationarschritt,  wahrend  dem  ein  Aus- 
tausch  der  warme  stattfindet,  die  durch  die  H 
und  D  Keinfusionsreaktion  erzeugt  worden  ist, 

25  die  im  Kern  erfolgte  aufgrund  der  Aufrechter- 
haltung  eines  hoheren  multimodalen  Systems 
stationarer  Schwingungen. 

2.  Verfahren  nach  Anspruch  1  ,  bei  dem  wahrend  des 
30  Aufheizschrittes  die  der  Debye's-Konstanten  ent- 

sprechende  Schwellenwerttemperatur  urn  zumin- 
dest  AT  zwischen  einen  Graden  und  einigen  Zehn- 
telgraden  erhoht  wird,  abhangig,  von  dem  Metrial, 
aus  dem  der  aktive  Kern  besteht. 

35 
3.  Verfahren  nach  Anspruch  1  ,  bei  dem  wahrend  des 

Ladeschrittes,  des  Aufheizschrittes,  des  Start- 
schrittes  und  des  Stationarschrittes  auf  den  Kern 
ein  magnetisches  Feldaufgebracht  wird,  dessen  In- 

40  tensitat  iiber  0,1  Tesla  liegt. 

4.  Verfahren  nach  Anspruch  1,  bei  dem  die  wahrend 
des  Ladeschritts  zum  Eindringen  in  den  Kern  ver- 
anlaBten  Wasserstoffisotope  ein  Verhaltnis  D  Isoto- 

45  pen  zu  H  Isotopen  iiber  1/80000  haben. 

5.  Verfahren  nach  Anspruch  1,  bei  dem  die  wahrend 
des  Ladeschritts  zum  Eindringen  in  den  Kern  ver- 
anlaBten  Wasserstoffisotope  ein  Verhaltnis  D  Isoto- 

50  pe  zu  H  Isotope  fiber  1/80000  haben. 

6.  Verfahren  nach  Anspruch  1,  bei  dem  die  wahrend 
des  Ladeschrittes  zum  Eindringen  in  den  Kern  ver- 
anlaBten  Wasserstoffisotope  ein  Verhaltnis  D  Isoto- 

55  pezu  H  Isotope  von  etwa  1/10000  (natiirlicherWas- 
serstoff)  haben. 

7.  Verfahren  nach  Anspruch  1  ,  bei  dem  am  Ende  des 

9 



17 EP  0  767  962  B1 18 

Ladeschrittes  die  Menge  der  vom  Metall  absorbier- 
ten  H  und  D  Atome  das  numerische  Verhaltnis  von 
Wasserstoffatomen  zu  Metallatomen  von  0,3  Uber- 
schreitet. 

8.  Verfahren  nach  Anspruch  1  ,  bei  dem  dem  Statio- 
narschritt  ein  Abschaltschritt  fur  die  Fusionsreakti- 
on  folgt,  indem  der  Kern  unter  die  Schwellenwert- 
temperatur  gekuhlt  wird. 

9.  Verfahren  nach  Anspruch  1  ,  bei  dem  dem  Statio- 
narschritt  ein  Abschaltschritt  fur  die  Fusionsreakti- 
on  folgt,  indem  eine  weitere  Vibrationsspannung 
aufgebracht  wird,  urn  das  kohetente  multimodale 
System  stationarer  Schwingungen  aus  seiner  Ord- 
nung  zu  bringen. 

10.  Verfahren  nach  Anspruch  9,  bei  dem  der  Abschalt- 
schritt  nach  zeitweiliger  Ausbildung  eines  Vakuums 
die  Einfuhrung  eines  mehratomigen  Gases  in  eine 
den  aktiven  Kern  aufnehmende  Kammer  ein- 
schlieBt,  urn  die  weitere  Vibrationsspannung  zu  be- 
wirken. 

11.  Verfahren  nach  Anspruch  1,  beidemderStartschritt 
mittels  einerthermischen  Spannung  veranlaBt  wird, 
die  durch  Einfuhren  eines  mehratomigen  Gases  in 
eine  den  Kern  aufnehmende  Kammer  mit  einem 
Druckgradienten  zwischen  einem  Millibar  und  vier 
Bar  bewirkt  wird. 

12.  Verfahren  nach  den  Anspruchen  10  und  11  ,  bei  dem 
das  mehratomige  Gas  H2,  D2,  HD,  HT,  C2H4,  NH3, 
N2,  02  oder  ein  Gemisch  aus  zwei  oder  mehreren 
Angehorigen  dieser  Gruppe  einschlieBt. 

13.  Verfahren  nach  Anspruch  1,  beidemderStartschritt 
durch  mechanische  Torsionsimpulse,  Zugimpulse 
oder  Druckimpulsebewirkt  wird,  die  auf  die  Enden 
des  aktiven  Kerns  mit  einer  Anstiegszeit  von  weni- 
ger  als  10_1  Sekunden  aufgebracht  werden. 

14.  Verfahren  nach  Anspruch  1,  beidemderStartschritt 
durch  elektrische  Restriktion  bewirkt  wird,  die  mit- 
tels  eines  elektrischen  Stromimpulses  erhalten  und 
auf  den  aktiven  Kern  zur  Einwirkung  gebracht  wird. 

15.  Verfahren  nach  Anspruch  1,  beidemderStartschritt 
mittels  eines  Laserstrahles  bewirkt  wird,  der  auf  den 
Kern  gerichtet  wird. 

16.  Verfahren  nach  Anspruch  1,  beidemderStartschritt 
durch  Impulse  einer  Radiofrequenz  bewirkt  wird, 
die  zur  Einwirkung  auf  den  aktiven  Kern  gebracht 
werden  und  deren  Frequenz  der  Resonanzfre- 
quenz  des  Spins  der  Wasserstoffatome  entspricht. 

17.  Verfahren  nach  Anspruch  1,  beidemderStartschritt 

durch  Radiofrequenzimpulse  bewirkt  wird,  die  zur 
Einwirkung  auf  den  aktiven  Kern  gebracht  werden 
und  deren  Frequenz  der  Plasmafrequenz  derfreien 
Elektronen  des  Kristallgitters  des  Kerns  entspricht. 

5 
18.  Verfahren  nach  Anspruch  1  ,  beidemderStartschritt 

durch  Ultraschallimpulse  bewirkt  wird,  die  zur  Ein- 
wirkung  auf  den  aktiven  Kern  gebracht  werden,  der 
sich  in  einer  Resonanzkammer  befindet. 

10 
19.  Verfahren  nach  Anspruch  1  ,  beidemderStartschritt 

durch  interpiezoelektrische  Effekte  bewirkt  wird,  in- 
dem  den  Ende  des  metallischen  Kerns  Wechsel- 
spannungsimpulse  mit  einer  Frequenz  vermittelt 

is  werden,  die  der  mechanischen  Resonanz  des 
Kerns  entspricht. 

20.  Verfahren  nach  Anspruch  1  ,  bei  dem  der  Startschritt 
durch  magnetstriktive  Effekte  bewirkt  wird,  mittels 

20  der  Erzeugung  eines  magnetischen  Feldes  entlang 
dem  metallischen  Kern,  wobei  die  Spitzenwerte  des 
Feldes  hoher  liegen  als  die  Intensitat  der  magneti- 
schen  Sattigung  und  die  Anstiegszeit  unter  1  0_1  Se- 
kunden  liegt. 

25 
21.  Verfahren  nach  Anspruch  1,  bei  dem  der  Lade- 

schritt  durch  elektrolytische  Mittel  bewirkt  wird. 

22.  Verfahren  nach  Anspruch  1  ,  bei  dem  der  Lade- 
so  schritt  durch  Eintauchen  des  Kerns  in  ein  Umge- 

bungsgas  bewirkt  wird,  das  Wasserstoff  enthalt. 

23.  Verfahren  nach  Anspruch  1  ,  bei  dem  der  Lade- 
schritt  durch  Eintauchen  des  Kerns  in  Losungen 

35  aus  HCI,  HN03,  H2S04  bewirkt  wird. 

24.  Verfahren  nach  Anspruch  1  ,  bei  dem  der  Lade- 
schritt  durch  Eintauchen  des  Kerns  in  ein  galvani- 
sches  Bad  bewirkt  wird,  das  NH3  enthalt,  wobei  das 

40  den  Kern  bildende  Metall  auf  Cu  oder  Keramik  ab- 
gestutzt  wird. 

25.  Generator  zur  Energieerzeugung  mittels  unharmo- 
nisch  stimulierter  Fusion  von  in  Metall  absorbierten 

45  Wasserstoffisotopen  zur  Durchfuhrung  des  Verfah- 
rens  nach  einem  der  vorstehenden  Anspruche,  da- 
durch  gekennzeichnet  dal3  er  enthalt: 

einen  kristallinen  aktiven  Metallkern  (1),  der 
so  durch  Absorption  aufgenommene  Wasserstoff- 

isotope  enthalt 

eine  Generationskammer  (2),  in  der  der  aktive 
Kern  sich  befindet; 

55 
Warmetauschermittel  (5)  in  der  Anordnung  in- 
nerhalb  der  oder  urn  die  Generationskammer 
herum,  durch  die  ein  Warme  tragendes  Fluid 
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stromt; 

Mittel  zur  Erzeugung  einer  Vibrationsspannung 
(6,  9,  25)  in  der  Zuordnung  zu  dem  Kern  mit 
einer  Anstiegszeit  von  weniger  als  0,1  Sekun- 
den; 

Mittel  zum  Aufladen  des  Metallkerns  mit  den 
Wasserstoffisotopen  und  Mittel  zum  Aufheizen 
des  Kerns  auf  eine  Temperatur  deutlich  iiber 
der  Debye-Temperatur,  aber  unter  einem  Wert, 
bei  dem  das  Kernmaterial  seine  Kristallstruktur 
verliert. 

26.  Generator  nach  Anspruch  25,  bei  dem  der  aktive 
Kern  die  Form  eines  Barrens  hat,  der  in  die  Gene- 
rationskammer  eingesetzt  ist. 

27.  Generator  nach  Anspruch  25,  bei  dem  das  Mittel 
zum  Erzeugen  einer  auf  den  Kern  einwirkenden  Vi- 
brationsspannung  eine  elektrische  Wicklung  (9) 
enthalt,  die  in  eine  keramische  Matrix  eingebettet 
ist  und  urn  eine  Stiitzschale  gewickelt  ist,  die  die 
Generationskammer  bildet. 

28.  Generator  nach  Anspruch  27,  bei  dem  die  Genera- 
tionskammer  von  einem  Rohrbiindel  (5)  gekreuzt 
wird,  das  sich  zwischen  zwei  an  der  Stiitzschale  an- 
geschweissten  Flanschen  (10)  erstreckt,  wobei  das 
Rohrbiindel  auch  die  Flansche  kreuzt  und  mit  einer 
Vorkammer  (3)  in  Verbindung  steht,  die  eine  ring- 
formige  Tasche  (3a)  aufweist,  die  von  einer  zylindri- 
schen  Schale  (13)  umschlossen  ist,  wobei  das 
Rohrbiindel  auch  mit  einem  Sammeldom  (4)  in  Ver- 
bindung  steht,  der  mit  Mitteln  fur  einen  externen 
Warmetausch  und  einer  Umwalzpumpe  fur  ein  ther- 
misches  Tragerfluid  in  Verbindung  steht. 

29.  Generator  nach  Anspruch  27  oder  28,  bei  dem  der 
metallische  aktive  Kern  auf  dem  Rohrbiindel  elekt- 
roplattiert  ist. 

30.  Generator  nach  den  Anspruchen  27  bis  29,  bei  dem 
die  Generationskammer  durch  Axialleitungen  (6), 
die  den  Dom  (4)  auf  der  einen  Seite  und  die  Vor- 
kammer  (3)  auf  der  anderen  Seite  kreuzen,  mit  ei- 
nem  Gasbehalter  und  einer  Luftpumpe  verbunden 
ist  und  Wasserstoff  oder  ein  anderes  Gas  in  die  Ge- 
nerationskammer  gelangt,  urn  thermische  Span- 
nung  zu  erzeugen  und  die  Reaktion  beginnen  zu 
lassen. 

31.  Generator  nach  Anspruch  25  oder  26,  bei  dem  die 
Generationskamner  (2)  in  einem  Hetzzylinder  (20) 
enthalten  ist,  in  den  die  elektrische  Wicklung  (9)  ein- 
taucht,  bei  dem  eine  Ummantelung  (15)  den  Heiz- 
zylinder  umgibt  und  von  einer  Stiitzschale  (11)  und 
einer  zylindrischen  Schale  (1  3)  gestiitzt  wird,  wobei 

ein  Stromungskanal  fur  das  thermische  Tragerfluid 
geschaffen  ist,  bei  dem  die  Generationskammer 
durch  eine  Domkammer  (24)  mit  einem  Gasbehal- 
ter  und  einer  Luftpumpe  verbunden  ist,  wobei  der 

5  Kern  (1  )  mit  einer  Elektrode  (25)  verbunden  ist,  urn 
ihm  einen  Impuls  fur  den  Start  der  Reaktion  zu  ver- 
mitteln. 

32.  Generator  nach  Anspruch  25,  bei  dem  der  Kern  ei- 
10  ne  Metallschicht  aufweist,  die  auf  einen  Trager  aus 

Kupfer  oder  Keramik  aufplattiert  ist. 

33.  Generator  nach  Anspruch  25,  bei  dem  der  Kern  von 
einem  Metallpulver  gebildet  wird,  das  in  der  Gene- 

's  rationskammer  enthalten  ist. 

34.  Generator  nach  Anspruch  25,  bei  dem  das  Mittel 
zur  Erzeugung  einer  Vibrationsbeanspruchung  fur 
den  Kern  eine  auf  dem  Kern  befestigte  piezoelek- 

20  trische  Elektrode  (25)  einschlieBt. 

Revendications 

25  1.  Procede  permettant  la  production  d'energie  au 
moyen  de  la  fusion  stimulee  non  harmonique  d'iso- 
topes  d'hydrogene  adsorbes  sur  un  noyau  metalli- 
que  cristallin,  caracterise  par  le  fait  qu'il  comprend  : 

30  -  une  etape  de  chargement  sur  ledit  noyau  me- 
tallique  d'une  quantite  d'isotopes  d'hydrogene 
H  et  D  qui  sont  adsorbes  dans  le  reseau  cris- 
tallin  dudit  noyau  ; 
une  etape  de  chauffage  au  cours  de  laquelle 

35  ledit  noyau  charge  avec  des  isotopes  d'hydro- 
gene  est  chauffe  pour  atteindre  une  tempera- 
ture  superieure  a  une  temperature  de  seuil  cor- 
respondent  a  la  temperature  de  la  constante  de 
Debye  du  materiau  composant  ledit  noyau  et 

40  inferieure  a  une  valeur  a  laquelle  le  metal  du 
noyau  perd  sa  structure  cristalline, 
une  etape  d'excitation  dudit  noyau  au  cours  de 
laquelle  une  contrainte  vibratoire  est  produite 
avec  un  temps  de  montee  inferieur  a  0,  1  secon- 

ds  de,  qui  active  une  fusion  nucleaire  desdits  iso- 
topes  d'hydrogene, 
une  etape  stationnaire  pendant  laquelle  est 
echangee  la  chaleur  produite  par  la  reaction  de 
la  fusion  nucleaire  H+D  qui  se  produit  dans  le 

so  noyau  a  cause  d'un  maintien  stable  d'un  syste- 
me  d'oscillations  stationnaires  multimode  co- 
herent. 

2.  Procede  selon  la  revendication  1  ,  dans  lequel,  pen- 
55  dant  ladite  phase  de  chauffage,  ladite  temperature 

de  seuil  correspondant  a  la  constante  de  Debye  doit 
etre  depassee  d'au  moins  un  Dt  compris  entre  plu- 
sieurs  degres  et  plusieurs  dizaines  de  degres,  selon 
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le  type  de  materiau  dans  lequel  ledit  noyau  actif  est 
realise. 

3.  Procede  selon  la  revendication  1  ,  dans  lequel,  pen- 
dant  lesdites  etapes  de  chargement,  de  chauffage, 
d'excitation  et  stationnaire,  un  champ  magnetique 
ayant  une  intensite  superieure  a  0,1  Tesla  est  ap- 
plique  audit  noyau. 

4.  Procede  selon  la  revendication  1  ,  dans  lequel,  pen- 
dant  ladite  etape  de  chargement,  les  isotopes  D  et 
H  faits  pour  I'adsorption  sur  ledit  noyau  sont  dans 
un  rapport  superieur  a  1/80000. 

5.  Procede  selon  la  revendication  1  ,  dans  lequel,  pen- 
dant  ladite  etape  de  chargement,  les  isotopes  D  et 
H  faits  pour  I'adsorption  sur  ledit  noyau  sont  dans 
un  rapport  compris  entre  1/10000  et  1/1000. 

6.  Procede  selon  la  revendication  1  ,  dans  lequel,  pen- 
dant  ladite  etape  de  chargement,  les  isotopes  D  et 
H  faits  pour  I'adsorption  sur  ledit  noyau  sont  dans 
un  rapport  d'environ  1/6000  (hydrogene  naturel). 

7.  Procede  selon  la  revendication  1  ,  dans  lequel,  a  la 
fin  de  ladite  etape  de  chargement,  la  quantite  des 
atomes  H  et  D  adsorbes  sur  le  metal  est  telle  que 
le  rapport  numerique  entre  les  isotopes  d'hydroge- 
ne  et  les  atomes  metalliques  est  superieur  a  0,3. 

8.  Procede  selon  la  revendication  1,  dans  lequel, 
apres  ladite  etape  stationnaire,  une  etape  d'arret  de 
la  reaction  de  fusion  est  realisee  en  refroidissant  le- 
dit  noyau  au-dessous  de  ladite  temperature  de 
seuil. 

9.  Procede  selon  la  revendication  1,  dans  lequel, 
apres  ladite  etape  stationnaire,  une  etape  d'arret  de 
la  reaction  de  fusion  est  realisee  en  produisant  une 
contrainte  vibratoire  additionnelle  qui  desorganise 
ledit  systeme  d'oscillations  stationnaires  multimode 
coherent. 

10.  Procede  selon  la  revendication  9,  dans  lequel  ladite 
etape  d'arret  comprend  I'introduction,  dans  une 
chambre  contenant  ledit  noyau,  apres  y  avoir  tem- 
porairement  cree  un  vide,  d'un  gaz  polyatomique 
provoquant  ladite  contrainte  vibratoire  additionnel- 
le. 

1  1  .  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  demarrage  est  produite  au  moyen  d'une 
contrainte  thermique  obtenue  en  introduisant,  dans 
une  chambre  contenant  ledit  noyau,  un  gaz  polya- 
tomique  sous  un  gradient  de  pression  compris  entre 
1  millibar  et  4  bars. 

12.  Procede  selon  les  revendications  10  et  11,  dans  le- 

quel  le  gaz  polyatomique  est  I'un  des  gaz  suivants, 
H2,  D2,  HD,  HT,  C2H4,  NH3,  N2,  02  ou  un  melange 
de  deux  ou  plus  de  ces  gaz.. 

5  13.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  demarrage  est  produite  par  des  impul- 
sions  mecaniques  de  torsion,  traction  ou  compres- 
sion  appliquees  aux  extremites  dudit  noyau  actif 
avec  un  temps  de  montee  inferieur  a  0,1  seconde. 

10 
1  4.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 

etape  de  demarrage  est  produite  par  striction  elec- 
trique  obtenue  au  moyen  d'une  impulsion  de  cou- 
rant  electrique  appliquee  audit  noyau  actif. 

15 
1  5.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 

etape  de  demarrage  est  produite  par  des  impul- 
sions  d'un  faisceau  laser  dirige  sur  ledit  noyau. 

20  1  6.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  demarrage  est  produite  par  des  impul- 
sions  radiofrequences  appliquees  audit  noyau  actif, 
ayant  une  frequence  qui  correspond  a  la  frequence 
de  resonance  des  spins  desdits  isotopes  d'hydro- 

25  gene. 

1  7.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  demarrage  est  produite  par  des  impul- 
sions  radiofrequences  appliquees  audit  noyau  actif, 

30  ayant  une  frequence  qui  correspond  a  la  frequence 
de  plasma  des  electrons  libres  du  reseau  cristallin 
dudit  noyau. 

1  8.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
35  etape  de  demarrage  est  produite  par  des  impul- 

sions  de  vibrations  ultrasoniques  appliquees  audit 
noyau  actif,  ce  dernier  etant  dispose  dans  une  ca- 
vite  resonante. 

40  1  9.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  demarrage  est  produite  par  effet  piezo- 
electrique  inverse  en  envoyant  sur  les  extremites 
du  noyau  metallique  des  impulsions  de  tension  al- 
ternative  avec  une  frequence  egale  a  celle  de  la  re- 

45  sonance  mecanique  dudit  noyau. 

20.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  demarrage  est  produite  par  effet  magne- 
tostrictif,  par  la  production,  le  long  dudit  noyau  me- 

so  tallique,  d'un  champ  magnetique  avec  des  valeurs 
de  crete  superieures  a  I'intensite  de  la  saturation 
magnetique  et  un  temps  de  montee  inferieur  a  0,1 
seconde. 

55  21  .  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  chargement  est  produite  par  des  moyens 
electrolytiques. 
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22.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  chargement  est  produite  au  moyen  de  I'im- 
mersion  dudit  noyau  dans  un  environnement  ga- 
zeux  contenant  de  I'hydrogene. 

23.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  chargement  est  produite  au  moyen  de  I'im- 
mersion  dudit  noyau  dans  des  solutions  de  HCI, 
HN03,  H2S04. 

24.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite 
etape  de  chargement  est  produite  au  moyen  de  I'im- 
mersion  dudit  noyau  dans  des  bains  electrolytiques 
contenant  du  NH3,  le  metal  constituant  le  noyau 
etant  depose  sur  un  support  en  Cu  ou  en  cerami- 
que. 

25.  Generateur  d'energie  au  moyen  de  la  fusion  stimu- 
lee  non  harmonique  d'isotopes  d'hydrogene  adsor- 
bes  sur  un  metal,  pour  mettre  en  oeuvre  le  procede 
selon  I'une  quelconque  des  revendications  prece- 
dentes,  caracterise  en  ce  qu'il  comprend  : 

--  un  noyau  metallique  actif  cristallin  (1),  sur  le- 
quel  sont  adsorbes  des  isotopes  d'hydrogene, 

-  -  une  chambre  de  production  (2)  contenant  ledit 
noyau  actif, 

-  -  des  moyens  d'echanges  thermiques  (5)  situes 
a  I'interieur  ou  autour  de  ladite  chambre  de  pro- 
duction  et  dans  lesquels  circule  un  fluide  ther- 
mique  porteur, 

-  -  des  moyens  pour  creer  des  contraintes  vibra- 
toires  (6,  9,  25)  sur  ledit  noyau  avec  un  temps 
de  montee  inferieur  a  0,1  seconde, 

-  -  des  moyens  pour  charger  les  isotopes  d'hydro- 
gene  dans  le  noyau  metallique,  et 

-  -  des  moyens  pour  chauffer  le  noyau  jusqu'a  une 
temperature  bien  superieure  a  la  temperature 
de  Debye  et  inferieure  a  une  valeur  a  laquelle 
le  noyau  metallique  perd  sa  structure  cristalli- 
ne. 

26.  Generateur  selon  la  revendication  25,  dans  lequel 
ledit  noyau  actif  a  la  forme  d'une  barre  inseree  dans 
ladite  chambre  de  production. 

27.  Generateur  selon  la  revendication  25,  dans  lequel 
lesdits  moyens  pour  creer  une  contrainte  vibratoire 
sur  ledit  noyau  comprennent  une  bobine  electrique 
(9)  immergee  dans  une  matrice  en  ceramique  et  en- 
roulee  autour  d'une  coquille  support  (11  )  definissant 
ladite  chambre  de  production. 

28.  Generateur  selon  la  revendication  27,  dans  lequel 
ladite  chambre  de  production  est  traversee  par  un 
ensemble  de  tubes  (5)  s'etendant  entre  deux  brides 
(10)  soudees  sur  ladite  coquille  support,  ledit  en- 
semble  de  tubes  traversant  lesdites  brides  et  com- 

muniquant  avec  une  prechambre  (3)  comprenant 
une  chemise  annulaire  (3a)  delimitee  par  un  man- 
chon  cylindrique  (1  3),  ledit  ensemble  de  tubes  com- 
muniquant  aussi  avec  un  dome  collecteur  (4)  con- 

5  necte  a  des  moyens  d'echanges  thermiques  exter- 
nes  et  a  une  pompe  de  circulation  d'un  fluide  ther- 
mique  porteur. 

29.  Generateur  selon  I'une  des  revendications  27  et  28, 
10  dans  lequel  ledit  noyau  metallique  actif  est  depose 

par  galvanisation  sur  ledit  ensemble  de  tubes. 

30.  Generateur  selon  les  revendications  27  a  29,  dans 
lequel  ladite  chambre  de  production  communique, 

is  via  des  conduits  axiaux  (6)  qui  traversent  ledit  dome 
(4)  d'un  cote  et  ladite  prechambre  (3)  de  I'autre  cote, 
avec  un  reservoir  gazeux  et  une  pompe  a  air  agen- 
ces  pour  alimenter  en  hydrogene  ou  autres  gaz  I'in- 
terieur  de  la  chambre  de  production  en  creant  des 

20  contraintes  thermiques  et  en  demarrant  ladite  reac- 
tion. 

31  .  Generateur  selon  I'une  des  revendications  25  et  26, 
dans  lequel  ladite  chambre  de  production  (2)  est 

25  contenue  dans  un  cylindre  de  chauffage  (20)  dans 
lequel  est  immerge  un  enroulement  electrique  (9), 
une  enveloppe  (15)  etant  disposee  autour  dudit  cy- 
lindre  de  chauffage,  ladite  enveloppe  etant  formee 
d'une  coquille  support  (11)  et  d'un  manchon  cylin- 

30  drique  (13)  et  permettant  le  passage  dudit  fluide 
thermique  porteur,  ladite  chambre  de  production 
communiquant,  via  une  chambre  dome  (24),  avec 
un  reservoir  de  gaz  et  une  pompe  a  air,  ledit  noyau 
(1)  etant  au  contact  d'une  electrode  (25)  apte  a  lui 

35  transmettre  une  impulsion  pour  demarrer  ladite 
reaction. 

32.  Generateur  selon  la  revendication  25,  dans  lequel 
ledit  noyau  est  une  couche  metallique  deposee  par 

40  galvanisation  sur  un  support  en  Cu  ou  en  cerami- 
que. 

33.  Generateur  selon  la  revendication  25,  dans  lequel 
ledit  noyau  est  une  poudre  metallique  situee  dans 

45  la  chambre  de  production. 

34.  Generateur  selon  la  revendication  25,  dans  lequel 
lesdits  moyens  pour  creer  une  contrainte  vibratoire 
sur  ledit  noyau  comprennent  une  electrode  piezo- 

50  electrique  (25)  fixee  sur  ledit  noyau. 
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