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Amongst known attempts for the generation of
higher temperatures, two in particular promise to be
successful, of which each one currently permits
when using a suitable arrangement, the attainment of
temperatures of the order of 105 °K o 106 %% and
over., One of these methods is the generation of
converging percussion waves through suitable ignition
of an explosive in the form of a hollow body at its |
outer shell. The other method consists in generating
highly ionised gases by concentrated discharges and making
use of the pinch-~effect in a restricted space. One
rossible method of execution recorded in the literature
is given by an electric arc burning between two carbon
electrodes, over which a condenser battery of high
capacity and with a high-tension charge is briefly
short-circuited.

It has now been achieved according to the invention
by a combination of electrical gas discharges, converging
percussion waves and spark discharges, that the tempera-
tures being reached with the individual methods are
superimposed and supplemented in an appropriate manner,
in a spatial and temporal sequence corresponding to the
purpose of igniting thermonuclear nuclear fuels.

In the accompanying drawingsi-—

Figure 1 shows diagrammatically apparatus for
carrying out the present invention, and

Figure 2 shows a wiring diagram for the apparatus
of figure 1.

In carrying the invention into effect according to
one convenient mode by way of example, 1 denotes an explose
ive body of spherical shell shape provided with
twe openings in the shape of a truncated cone, in
which a spherically shaped high pressure container 5

~

is embedded for the upteke of the deuterium Z, perhaps
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in gaacous form under very high pressuroe. The
spherically shaped hlgh pressure contelner can

however also be dlspensed with, and the deuterium

can bo incorporated directly under pressure into the
explosive mterial, The explosive body 1 can be
surroundod by a further spherical shell 6, which

tamps tho explosive body towards the outside. Two
insulatod electrodes, for exampleo:lithium (Lithium 6),
between which an electric arc 4 can burn, are

introduced into the high pressure container 5. For

this purpose the electrode material should have a low
nuclear charge numbor and be as thin as possiblas in

order to maintain at a low level the larger proton
refloction with its related higher nuclear charge numbore.
Lithium 6 1s furthermore particularly suiltablo because
with 1t tritium is formed in the thormonuclear combustion
processe

An example is given in Figure 2 of an olectric
connection for the slectric arc and the connectoed
condenser, in which C represcnts a condonsor. S 1is
a suitable switch which can connsct tho condenser to
the olsctric arce. V 1s the source of tonsion for the
workiling of the clectric arc 4, The roloase of tho
thermonuclear reaction in tho douterium gas 2 1s now
to procood as followss:

The oxplosive material is so ignitod at tﬁe
boundary surfaco between 6 and 1, that a convorging
percussion wavs rosults, which after excocding the
boundary surface 5, runs towards the centre of the

olectric arc 4, and thers contributes to an increaso
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of the tvemperature ot ithe already burnihg eleciric
arc., The electric arc burns thereby in a gas of
high pressure, so that under these circumstences 1%
can already operate on 1ts own at tomporatures of the
order of 10 000 degrees and more.,.

The height of the temporaturc to be reached in the
momont whon the percussion wave reachss the centre of
convergence 4, depends amongst other things on the
geometry of the arrangsment, on the explosivo material
used (trinitrotoluol or hexogen or others). It also
depends on whether a high pressure containor 5 is used,
and the materlal from which it is composed, as well as
flnally on the temperature, power and shape of the
electric arcas

When the percussion wave has reached the centre
of convergence, further sultable measures are provided
according to Figure 1, which permit further considerable
heating of the gas (plasma) which is under tho highost
pressure and which has thereby become highly conductive.
Bocause of this in the example provided, a further
additlonal heating of the¢ deuterium by tho olectric
spark follows, directly before the compression thrust
reaches in its last phase the centro of convergence.
Through this combination of tho verious m thods in an
appropriate sequonce it 1ls possiblo to attain tho highest
tomporatures dvring the arrival of the percussion wave
in the contre of convergence, A furthor condition is
that the oloctrodes are still active at the moment of
the setting in of the discharge., Sinco it is an

electrical procoss which is being dealt with, when the
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condensor C which has been chargod with high tension

is suddonly discharged, and since on the other hand the

deuterium gas in the slesctric arc 4 is alroady oxteasively

pre-lonised, it 1s possible to add at least partially,

to the convergence centre,‘the energy accumilated in

the condenser. Furthermore, at the moment of connectlng

the condenser, because of the magnetic offects in theo

discharge path, an adiabatic contraction of tha highly

ionised plasma in the sense of the pinch-effect takes

place, which has the effect of raising the temperaturoc.

In the glven circumstances it 1s wrely a gquestion of

the amount of energy accumulated in the condansor ard

which 1is aﬁailable for ﬁhe continuation of the working

process, that the temperature in the convergsnce contre

4 can be incroased additlonally to such an cxtent, that

tho added energy is great snough to allow tho theormo=

nucloar ignition of the deuterium zas to take placee
Besildes the given example, tomperaturoc offocts

can boe superposed or supplemented, additlonal consideration

being takon of an adlabatic comproession and suitable

temporal sequence with combination of gas discharges,

spark discharges, a mechanlically or chemlcally

genoratod adiabatic compression, dotonation wave or

sorme of them, which are sultable for producing the

temporatures nocessary for the ignition of the gascous,

liguid, and if necod be solid thermonuclear fuols.

It is also possible for examploe, to £ill the spaco 7

with liguid dsuterium, tritium or Dg0O, in the manner

that the deuterium 2 serves as initiator for further

largor guantlties of thermonuclear fuol. Installations
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with half spherical-hollow bodies can also be
constructed, which can'also cause the ignition of

the thermonuclear fuel, in the convergence

centre, - such a fuel corresponding to the deuterium
2 - and/or to use the latter for the initial ignition
of further qgantities of the same or of other
thermonuclear fuels. Any other form of hollow body
which permits the production of a suitable converging
compression thrust under suitable igniﬁion is also
admissible according to the purposes for which the
ignited thermonuclear fuel is to be used, whereby it
is particularly to be noted, that these installations
can also be used to produce thermonuclear reactions
which do not lead or need not lead to ignition.

It is also conceivable, for example, for deuterium
enclosed in a volume, to be pre-heated by adiabatic
compression, electrical discharges or any other
means, and then to be ignited by a linear and/or if
necessary'converging compression thrust, or else
to achieve this with adiabatically pre-heuted
thermonuclear fuel, as in the Ranszuer trisl, using
concentrated electrical discharges. Such installations
as mentioned in the last example are suitable when
their intermittent activity is controlled for the
production of machine energy. The process explained
in Figure 1 can also be carried out in a large pressure
container and thus be suitable for maintaining in this
large boiler, preszures and/or temperctures required
for energy withdrawal or energy generation for certain
purposes. This can take place durins the intermittent

or continuous running of several such brocesses,
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respectively repeated any number of tines,
WRETeby voupélalules &R, 0y Llessdlel Cuda be odded
to any desired purnose, such as heat engines, the

drive of burbines, and others.



The embodiments of the invention in which an
eXclusive property or privilege is claimed are
defined as follows:i-

Te A method for the ignition of thermonuclear
fuels such as deuterium or tritium, for +the liberation
of thermonuclear reactions, wherein converging compression
shock waves are generated in hollow bodies of
explosives, the said shock waves compressing the
fusionable nuclear fuels, and generating concentrated
electrical discharges to superimpose their temperature-
raising effects, thereby reaching temperatures

necessary for fusion processes in the centre of the
converging shock wave,

2. A method for the ignition of thermonuclear
fuels to promote thermonuclear reactions therein,
which congists in detonating an explosive charge in
the form of a hollow body surrounding the thermo-
nuclear fuel, thereby generating a converging
shock wave in the interior thereof, and
creating a concentrated electrical discharge in
the thermonuclear fuel at the centre of convergence
of the shock wave in order to attain a temperature
sufficient for the ignition of the thermonuclear fuel.

3« A method according to claim 1 or 2, wherein
the concentrated electrical discharge is generated
at the instant when the converging shock wave just
reaches the convergence centre and at which instant
the shock wave still Just permits and enables the
addition of electrical energy,

4, 4 method according to claim 1 or 2, wherein
a tamping of the explosive on its outer side is used

to increase tiie effect of the converging shock wave,
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5. 4 method according to claim 1 or 2 wherein the
sald thermonuclear fuels to be ignited are subjected to
high pressure.

6. A method according to claim 1 or 2, wherein
the said electrical discharge is generated in a space
which is considerably preheated by adiabatic compression.

T. A method according to claim 1 or 2, wherein
the ignited thermonuclear reactions are used for the
ignition of a larger stock of thermonuclear material
after the ignition is initiated in a small volume.

'8, A method according to claim 1 or 2, wherein
the thermonuclear reactions are carried out in a
container for the maintenance of required pressure
and temperatures.

9. A method according to claim 1 or 2, wherein
the thermonuclear reactions are carried out in a
container for the maintenance of required pregsures
and temperatures, the process being repeated and
serving for the production of mechanical energy.

10, A method for the ignition of thermonuclear
fuels to promote thermonuclear reactions therein,
which consists in surrounding a thermonuclear fuel
with an explosive charge in the form of a hollow body,
detonating the explosive charge to generate a
converging percussion wave in the thermonuclear fuel
in the said hollow body, and creating a transient
concentrated electrical discharge in the thermo-
nuclear fuel at the centre of convergence of the
percussion wave at an instant just before the
percussion wave reaches the convergence centre,
whereby electrical energy is added to the percussion

wave to cause the generation of a temperature sulfficient
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for the ignition of the thermonuclear fuel.

11 A method for the ignition of thermo-
nuclear fuels to promote thermonuclear reactions
therein, which consists 1n arranging an explosive
charge in the form of a hollow body in a tamper,
introducing thermonuclear fuel into the interior
of the explosive charge, detonating the explosive
charge to generate a converging percussion wave in
the thermonuclear fuel in the explosive charge, and
creating a concentrated electrical discharge in the
thermonuclear fuel at the centre of convergence of
the percussion wave as the percussion wave reaches
the convergence centre, whereby electrical energy
is added to the percussion wave to cause the
generation of a temperature sufficient for the ignition
of the thermonuclear fuel,

12« A method for the ignition of thermonuclear
fuels to promote thermonuclear reactions therein,
which consists in arranging ggziZQZNE;e;—in the
form of a hollow body, introducing thermonuclear
fuel under high pressure into the interior of +the
explogsive charge, detonating the explosive charge
to generate a converging percussion wave in the
thermonuclear fuel under high pressure in the
explosive charge, and creating a concentrated
electrical discharge in the thermonuclear fuel
at the cenbtre of convergence of the percussion
wave whereby a temperature sufficient for the
ignition of the thermonuclear fuel is attained.

13. A method for the ignition of thermo-

nuclear fuels to promote thermonuclear reactions
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therein, which consists in arranging sueclear fuel
in the form of a hollow body, introducing thermo-
nuclear fuel under nhigh pressure into the interior
of the explosive charge, heating the thermonuclear
fuel by adiabatic compression, detonating the
explosive charge to generate a converging
percussion wave in the thermonuclear fuel under
high pressure in the explosive charge, and creating
a concentrated electrical discharge in the thermo-
nuclear fuel at the centre of convergence of the
percussion wave whereby a temperature sufficient
for the ignition of the thermonuclear fuel is
attained.

14, A method for the ignition of thermo-
nuclear fuel to promote thermonuclear reactions
therein, which consists in detonating an explosive
charge in the form of a hollow body surrounding the
thermonuclear fuel, thereby generating a converging
shock wave in the interior thereof, creating a
concentrated electrical discharge in the thermo-
nuclear fuel at the centre of convergence of the
shock wave in order to attain a temperature sufficient
for the ignition of the thermonuclear fuel, and
igniting a larger volume of thermonuclear fuel by
means of the first-mentioned ignition of thermo-

nuclear fuel.
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