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PRESSURE WAVE GENERATOR AND
CONTROLLER FOR GENERATING A PRESSURE
WAVE IN A FUSION REACTOR

[0001] This application is related to the U.S. patent appli-
cation entitled “Magnetized Plasma Fusion Reactor” by
Laberge, filed concurrently herewith and incorporated
herein by reference and to the U.S. patent application
entitled “Fusionable Material Target”, by Laberge filed
concurrently herewith and incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] This invention relates to nuclear fusion reactors
and more particularly to pressure Wave generation in nuclear
fusion reactors.

[0004] 2. Description of Related Art

1. Field of Invention

[0005] Nuclear fusion reactions involve bringing together
atomic nuclei against their mutual electrostatic repulsion and
fusing them together to make heavier nuclei, while at the
same time releasing energy. Isotopes of light elements (i.e.
elements having a relatively small number of protons) are
the easiest to fuse, because the electrostatic repulsion
between the nuclei of light elements is smaller than that of
heavier elements. The use of light elements may produce
significantly reduced collateral radioactivity than compa-
rable fission reactors, which typically use isotopes of heavier
elements.

[0006] Inducing nuclear fusion reactions is difficult,
because of the energies required to accelerate the nuclei to
speeds fast enough to overcome their mutual electrostatic
repulsion and because the nuclei are so small that the chance
that two passing nuclei will interact with one another in a
manner which results in fusion of the nuclei is small.

[0007] Fusion reactors typically require input energy to
initiate fusion reactions. The amount of input energy
required is largely determined by the need to accelerate the
nuclear reactants to thermonuclear speed and to confine the
nuclear reactants in a space that allows them to interact. A
reactor that consumes less energy than it produces is said to
produce net energy. Such a reactor will have an efficiency
ratio (the ratio of energy output to the energy input) greater
that unity. The energy output of a fusion reactor is largely
determined by the number of fusion reactions that are
induced in the reactor and the amount of energy that is
released and captured.

[0008] There remains a need for methods and apparatus
that facilitate improvements to the efficiency of nuclear
fusion reactors.

SUMMARY OF THE INVENTION

[0009] In accordance with one aspect of the invention
there is provided a method of operating a pressure wave
generator in a system of pressure wave generators for
generating a pressure wave in a liquid medium contained in
a fusion reactor, wherein each pressure wave generator has
a moveable piston and a control rod coupled thereto. The
method includes causing the piston to be accelerated toward
a transducer coupled to the liquid medium, by applying a
motive force to the piston. The method further includes
applying a restraining force to the control rod to cause the
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piston to impact the transducer at a desired time and with a
desired kinetic energy such that the kinetic energy is con-
verted into a pressure wave in the liquid medium.

[0010] Applying the motive force may involve applying a
fluid pressure to the piston.

[0011] Causing the piston to be accelerated may involve
applying a holding force to the control rod operable to hold
the piston stationary while applying a fluid pressure to the
piston.

[0012] The method may involve using a brake to apply the
holding force.

[0013] Causing the piston to be accelerated may involve
releasing a latch coupled to at least one of the control rod and
the piston, the latch being operable to hold the piston
stationary while applying a fluid pressure to the piston.

[0014] The method may include generating a position
signal representing a position of the piston and applying the
restraining force in response to the position signal.

[0015] Generating the position signal may involve gener-
ating a signal representing a position of the control rod.

[0016] Applying the restraining force may involve apply-
ing the restraining force in response to differences between
positions of the piston and desired piston positions from a
schedule of positions representing a desired piston position
relative to time.

[0017] Applying the restraining force may involve
increasing the restraining force when a position of the piston
is ahead of a scheduled position and decreasing the restrain-
ing force when the position of the piston is behind the
scheduled position.

[0018] Applying the restraining force may involve pro-
ducing a restraining force in response to applying a transfer
function to at least one of the differences.

[0019] The method may involve modifying the transfer
function in response to at least one of the differences, such
that respective differences in a subsequent operation of the
piston are minimized.

[0020] In accordance with another aspect of the invention
there is provided a pressure wave generator apparatus for
use in a system of pressure wave generators for generating
a pressure wave in a liquid medium contained in a fusion
reactor. The apparatus includes a moveable piston, a control
rod coupled to the piston, and a transducer coupled to the
liquid medium. The apparatus further includes provisions
for causing the piston to be accelerated toward the trans-
ducer, by causing a motive force to be applied to the piston
and provisions for causing a restraining force to be applied
the control rod to cause the piston to impact the transducer
at a desired time and with a desired kinetic energy such that
the kinetic energy is converted into a pressure wave in the
liquid medium.

[0021] The provisions for causing the motive force to be
applied may include provisions for applying a fluid pressure
to the piston.

[0022] The apparatus may include provisions for causing
a holding force to be applied to the control rod, the holding
force operable to hold the piston stationary while applying
a fluid pressure to the piston.






