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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to gen-
eration of high-energy radiation, and more particularly to
generation of high energy radiation by mechanical mo-
tion.
[0002] X-rays are used in a variety of ways. X-rays may
be used for medical or other imaging applications, crys-
tallography related applications including material anal-
ysis, or in other applications.
[0003] X-rays are generally generated by electron
braking (bremsstrahlung) or inner shell electron emission
within a material. Historically, other than through natural
phenomena, x-rays generally have been generated by
accelerating electrons into a material, such as a metal,
with a small proportion of the electrons causing x-rays
through bremsstrahlung or knocking electrons present in
the material out of inner orbitals, for example K-shell or-
bitals, with x-rays being generated as electrons in higher
energy orbitals transition to the lower energy orbitals. Ac-
celeration of the electrons to generate a useful quantity
of x-rays, however, generally requires expenditure of sig-
nificant power, particularly when considering the small
percentage of such electrons which actually result in x-
ray emissions.
[0004] X-rays may also be generated by changes in
mechanical contact between materials in a controlled en-
vironment, for example through the unpeeling of pressure
sensitive adhesive tape or mechanical contact of some
materials in an evacuated chamber. However, utilization
of such methods to provide a sufficient intensity of x-rays
to be commercially useful, and doing so outside of a lab-
oratory environment, may be difficult.
[0005] Academic paper entitled "Tribolumineszenzun-
tersuchungen an Alkalihalogeniden und Rohrzucker", by
K. Meyer et al (Physica Status Solidi, vol. 8, no. 2, 1
January 1965, XP055206003) discloses an apparatus
for testing the mechanism and cause of tribolumines-
cence. The effects of different gases, gas pressure, de-
gree of mechanical treatment, and temperature on the
triboluminescence are investigated. The apparatus in-
cludes an evacuated chamber and an ionic crystal which
is mechanically struck.
[0006] Journal article entitled "A stroke of X-ray", by
Stefan Kneip (Nature, 26 May 2011, pages 455-456,
XP055206075) discloses a triboelectric x-ray machine
which produces x-rays when a piezoelectric actuator re-
peatedly brings an epoxy surface in an out of contact with
a silicone membrane.
[0007] Academic paper entitled "A triboelectric x-ray
source", by Hird J et al (APPLIED PHYSICS LETTERS
vol 98, no. 13, XP012139953) discloses an x-ray source
which uses the triboelectic effect to produce a charge
imbalance when silicone and a metal-loaded epoxy are
made to repeatedly contact each other in vacuum.

BRIEF SUMMARY OF THE INVENTION

[0008] The invention provides a device for generating
X-rays according to independent claim 1. Preferred em-
bodiments are provided for in the dependent claims. In
some embodiments the magnetically actuated lever arm
is in the form of a leaf spring. In some embodiments the
lever arm is part of a spring system. In some embodi-
ments the spring system is driven about a resonant fre-
quency of the spring system. In some embodiments the
magnetically actuated lever arm is drivable by a magnetic
field generator. In some embodiments the magnetic field
generator is an electromagnet. In some embodiments
the magnetic field generator is a rotatable magnetic field
generator. In some embodiments the rotatable magnetic
field generator is provided by way of at least one rotating
magnet driven by a motor, which in some embodiments
is an electric motor and which in some embodiments is
a brushless direct current motor, and which in some em-
bodiments is an induction motor.
[0009] In some embodiments the chamber includes a
getter material. In some embodiments the magnetic field
is varied by modifying currents in multiple coils about the
chamber. In some embodiments the magnetic field is var-
ied by rotating at least one magnet using a motor. In some
embodiments the motor is supplied power from a battery.
[0010] These and other aspects of the invention are
more fully comprehended upon review of this disclosure.

BRIEF DESCRIPTION OF THE FIGURES

[0011]

FIG. 1 is a semi-block diagram of a high energy ra-
diation generator device in accordance with the in-
vention;
FIG. 2 is a side view of a lever arm with striker and
magnet in accordance with embodiments of the in-
vention;
FIG. 3 is a perspective view of an x-ray generator
device in accordance with the invention;
FIG. 4 is a front plan cutaway view of a further high
energy radiation generator device in a hand-held
form factor in accordance with the invention;
FIG. 5 is a perspective view of the container of the
device of FIG. 4; and
FIG. 6 is an exploded view of a replaceable high
energy generation component for the device of FIG.
4.
FIG. 7 is a chart of x-ray energy versus time for x-
rays produced by a high energy radiation generator
of the invention.

DETAILED DESCRIPTION

[0012] FIG. 1 is a semi-block diagram of an x-ray
source. In some embodiments the x-ray source may be
used in conjunction with an x-ray detector, for example
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to identify chemical composition of materials from their
x-ray fluorescence (XRF). In some embodiments the
generator is part of an XRF device, for example a hand-
held XRF device, and in some embodiments a housing
of the device may also include an x-ray detector or com-
ponents of an x-ray detector.
[0013] As shown in FIG. 1, an arm 115 is mounted at,
and extends from, a base 117. The arm in most embod-
iments is flexible, forming a spring leaf. In some embod-
iments the base may be pivotable and in some embodi-
ments the arm may also be substantially inflexible. The
arm is positioned such that a portion of the arm may strike
a strike plate 119. Preferably at least one of the striking
portion of the arm and struck portion of the strike plate
is insulated from ground. In addition or instead, the strike
plate is of a material that charges negative relative to the
striking portion of the arm. In some embodiments the
arm, or the striking portion of the arm, is metal, or includes
metal alloys or elements. The strike plate is formed of a
polymeric material, which is stretched between two posts
of the generator.
[0014] As illustrated in FIG. 1, the arm and the strike
plate are within a housing 111 defining a chamber 113,
although in some embodiments only portions of the lever
arm and strike plate that contact one another are within
the chamber. The chamber is under a controlled fluid
pressure, with the pressure being less than one atmos-
phere and in some embodiments the pressure being at
or about 100 mTorr (13.3 pascals) in some embodiments
less than 100mTorr (13.3 pascals), and in some embod-
iments less than 50mTorr (6.7 pascals). In various em-
bodiments the housing includes one or more ports to al-
low for control of presence of gasses in the chamber. In
some embodiments a getter material is instead or in ad-
dition provided within the chamber. The getter material,
for example, may act as a getter pump, which may pro-
vide the low pressure atmosphere or further sustain the
low pressure atmosphere in view of slight leakage into
the chamber or in view of outgassing of materials within
the chamber.
[0015] The arm also includes a magnet 123 approxi-
mate a free end of the arm. The magnet is within a mag-
netic field produced by a driving magnet 125. The driving
magnet is rotatably mounted on a shaft or spindle, driven
by a motor 127. The driving magnet and the motor are
outside of the chamber. Provision of the driving magnet
and motor outside the chamber is beneficial in, for ex-
ample, reducing outgassing effects within the chamber
as well as allowing for adjustment or replacement of the
driving magnet and/or motor without affecting pressure
within the chamber. Control circuitry 131 controls oper-
ation of the motor, and the control circuitry may, for ex-
ample, be mounted in a handgrip 133 to which the hous-
ing forming the chamber may be attached.
[0016] In operation, the motor rotates the driving mag-
net, causing the north pole and the south pole of the
driving magnet to successively approach and recede
from a position nearest to the magnet of the lever arm.

The movement of the driving magnet results in succes-
sive reversal of the magnetic field in the vicinity of the
magnet of the arm, forcing the end of the arm succes-
sively to strike and withdraw from the membrane. Each
successive strike of the membrane causes emissions of
x-rays, some of which exit the housing through a window
122 in the housing. As illustrated in the embodiment of
FIG. 1, the window is located in a portion of housing ap-
proximate the strike plate, on a side of the strike plate
opposite the striker. In some embodiments the window
may include a collimator, or the collimator may be within
the housing behind the window.
[0017] In some embodiments, the arm is in the form of
a leaf spring, normally biased away from the strike plate
for example, and the leaf spring may have only a single
leaf. In such embodiments, flexibility of the leaf spring
may allow the leaf spring to be fixedly mounted to a fixed
base.
[0018] In some embodiments an electromagnet is
used in place of the motor and driving magnet, with the
electromagnet also outside of the evacuated chamber.
Provision of pulses of direct current, or alternatively an
alternating current, to the electromagnet repetitively
drives the striker of the leaf spring against and away from
the strike plate.
[0019] In some embodiments the spring is driven about
a resonant frequency of the spring. Driving the spring
about its resonant frequency may be beneficial in that
doing so generally allows for maximum displacement of
the striker from the strike plate, allowing for greater po-
tential between the striker and strike plate, with generally
reduced driving power.
[0020] In many embodiments the spring is a cantilever.
For instances in which the cantilever has a rectangular
cross-section, the resonant frequency of such a spring
may be considered as proportional to the square root of
the elasticity of the material (E) times the width of canti-
lever (w), divided by the mass of the cantilever (m), all
of which is multiplied by the ratio of the height of the
cantilever (h) cubed divided by the length of the cantilever
(L) cubed, or in equation form 

Perhaps more accurately, the resonant frequency of such
a spring may instead be considered as 

with ρ equal to the density of the spring material.
[0021] FIG. 2 is a side view of an arm 221 with a magnet
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224 in accordance with embodiments of the invention.
The magnet is on one side about an end of the arm, with
the end generally the free end of the arm. The opposing
side of the free end serves as a striker 223 for striking a
strike plate, such as that provided by the membrane of
the device of FIG. 1.
[0022] The arm is, in some embodiments, formed of
metal, for example a sheet of blue tempered stainless
steel. In some embodiments the arm comprises a poly-
meric material including some metal elements or alloys
or a combination of elements or alloys. In some embod-
iments, the arm is a polymeric material, with metal ele-
ments or compounds in the region of the striker.
[0023] FIG. 3 illustrates a further device for generating
x-rays in accordance with the invention. In the device of
FIG. 3, a housing 311 forms a chamber 313. In some
embodiments, and as illustrated in FIG. 3, the housing
is generally tubular, with a circular top and an extending
tubular sidewall. A cap 315 fits within the tubular sidewall
opposite the circular top, so as to complete the chamber
within the housing. The cap tightly seals the chamber,
for example through the use of mating threads and O-
rings or the like, or through other means. In some em-
bodiments, and as illustrated the cap includes a sealable
port 335 for use in evacuating gasses from the chamber
to provide a low pressure environment within the cham-
ber. The port may be sealed by a cover or the like. In
addition, a getter material may be used to provide main-
tenance of the low pressure environment in the chamber.
For example, a block 337 of suitable and suitably treated
metal may be affixed to the cap, with the block serving
as a non-evaporable getter pump.
[0024] The housing is mounted to a base 317. The
base, in the embodiment illustrated in FIG. 3, is generally
cylindrical in form, with cylindrical cutout through the
length thereof. The sidewall of the housing extends into
the cutout of the base, and may be held in place through
mating threads on the exterior of the sidewall and corre-
sponding threads in the cutout or through clips or other
means. In addition, an end of the base opposite the hous-
ing includes a flange 319, which may be useful in mount-
ing the device to a grip, for example.
[0025] Within the housing, an arm 321 has a free end
with a striker 323. The arm is positioned such that the
striker is able, upon movement of the free end, to strike
a strike plate formed by a membrane 325. Movement of
the free end of the arm may be allowed by attaching a
fixed end of the arm to a base 327, as shown in FIG. 3,
with the arm of a sufficiently flexible material, by allowing
the base to pivot, or by a combination of both.
[0026] The arm also includes a magnet or magnetic
material about the free end, with the poles of the magnet
orientated with respect to one another along, or substan-
tially along, an axis of motion of the arm which allows the
striker to strike the strike plate. Accordingly, the striker
may be caused to repetitively strike the strike plate
through the repetitive application, reversal, or rotation of
a magnetic field about the arm.

[0027] In the embodiment of FIG. 3, a pod 339, located
outside of the housing, contains a magnetic field gener-
ator, or a driver for causing a magnetic field generator
about to the pod to vary a generated magnetic field. The
magnetic field generator is, in some embodiments, an
electromagnet, for example a coil which generates a
magnetic field upon the application of current to the coil.
Preferably control circuitry is supplied to provide for ac-
tivation and deactivation of the coil at frequencies about
a resonant frequency of the spring. In some embodi-
ments the resonant frequency of the spring is between
20Hz and 500Hz. In some embodiments the control cir-
cuitry provides for activation and deactivation of the coil
at frequencies about or greater than 1 kHz. In other em-
bodiments, the magnetic field generator may be in the
form of a motor coupled by a central shaft to a magnet
with poles transverse to the shaft. Preferably, the control
circuitry either operates the motor at speeds about the
frequencies mentioned with respect to the coil, or at such
speeds that gearing results in rotation of the shaft at such
speeds. In various embodiments the pod may addition-
ally include batteries to provide electrical energy to the
electromagnet or motor.
[0028] In various embodiments the arm may be formed
of a metal material, or polymeric material, with in some
embodiments the arm including a metal or metal alloy,
or including a metal or metal alloy on a contact surface
of the striker. In some embodiments the striker may sim-
ply be a portion of one face of the lever arm, for example
about its free end in some embodiments, but in various
other embodiments the striker may be a coating on or
other material coupled to or affixed to the arm. The mem-
brane is formed of polymeric material, with in some em-
bodiments the membrane including a metal or metal al-
loy.
[0029] In various embodiments a wire is used to dis-
charge electric charge on the striker and/or strike plate
approximate contact of the striker and strike plate. The
wire may be fixed in position about the strike plate, for
example across a width of the strike plate in the area
struck by the striker, or through an aperture in the strike
plate in that same area. A cavity or an aperture may ex-
tend into or through the arm about the striker. The cavity
or aperture may also extend into or through the magnet.
The cavity of aperture allows for entry or passage of the
wire, for example appropriately shaped or bent, into or
through a volume of the arm.
[0030] The wire may be tied to a ground or other gen-
erally constant voltage level, at least during operation.
More commonly, however, the wire may have a first end
tied to a first voltage level and a second end tied to an-
other voltage level, allowing for generation of a current
in the wire. In such embodiments the circuit including the
wire may also include a resistance to reduce current, and
therefore power, utilized by the circuit including the wire.
[0031] As illustrated in FIG. 3, the membrane is a pol-
ymeric band that stretches between two mounting posts
331a,b. The mounting posts each extend from a U-sup-

5 6 



EP 2 832 190 B1

5

5

10

15

20

25

30

35

40

45

50

55

port bracket 333 extending transverse to the arm, with
the arm extending through or about a U-shaped concavity
of the U-support bracket. In some embodiments the
mounting posts are removably attached to the U-support
bracket, for example by way of threads, allowing for re-
placement of the polymeric band. In other embodiments
the mounting posts are fixedly attached to the U-support
bracket in a more permanent manner, for example
through press fitting.
[0032] The U-support bracket is coupled to a support
arm 329. The support arm extends from the cap of the
housing, generally about the sidewall of the housing. The
U-support bracket in some embodiments is coupled to
the support arm using screws or other relatively non-per-
manent attachment hardware, allowing, for example, for
replacement of the polymeric band by replacing the U-
support bracket, the mounting posts, and the polymeric
band as a unit.
[0033] The base to which the arm is attached is also
coupled to the support arm. The base may be coupled
to the support arm by way of a rivet or other hardware
allowing for rotation of the base, at least in embodiments
in which a pivotable base is used to allow for motion of
the arm. In embodiments in which the arm is, for example,
in the form of a leaf spring, and the leaf spring itself pro-
vides sufficient flexibility in movement of the striker, the
base may be a fixed base.
[0034] The pod 339 is coupled to the base 317 by way
of extension posts 341 and a bracket 343, to which the
pod is mounted. The extension posts extend from the
base about the exterior of the sidewall of the housing,
preferably a sufficient distance to place a magnetic field
generator within or about the pod approximate the free
end of the arm. In some embodiments the pod includes
a motor to rotate a shaft coupled to a magnet 345 external
to the pod, with the magnet having poles along an axis
orthogonal to a direction of extension of the lever arm.
In other embodiments the magnetic field generator may
be within the pod, along with a motor or other driving
element. In addition, the pod may additionally contain
batteries or other energy sources to power the motor or
other driving element.
[0035] FIG. 4 is a cut away view of a further high energy
radiation generation device in accordance with the inven-
tion. The device has a container 411 for containing var-
ious components of the device. In some embodiments
the container is substantially in the shape of a parellepi-
ped, and in various embodiments has a hand-held form
factor.
[0036] An x-ray generation module 413 is within an up-
per portion of the container. The x-ray module is sealed,
with an access port in some embodiments to allow for
control of the environment within the module, particularly
the fluid (gas) pressure as well as mix of gasses. In many
embodiments the high energy component is in the form
of a cartridge, for example replaceably mounted within
the container. The x-ray module includes, in various em-
bodiments, a leaf spring and a strike plate, with the two

relatively positioned such that a portion of the leaf spring
may strike the strike plate. The leaf spring has an asso-
ciated magnet, either coupled to or attached to the leaf
spring or integrally part of the leaf spring material. The
strike plate is for example of an electrically insulating ma-
terial. Although not shown in FIG. 4, the x-ray generation
module and the container have corresponding windows
to allow for generated radiation to exit the device.
[0037] In a lower portion of the container is a magnet
415 coupled to a shaft of a motor 417, with rotation of
the shaft of the motor resulting in reversal of position of
poles of the magnet. The magnet is substantially posi-
tioned below the magnet of the leaf spring. Accordingly,
operation of the motor results in driving the leaf spring
towards and away from the strike plate, with appropriate
orientation of poles of the magnet associated with the
leaf spring.
[0038] The motor is connected by wiring 421 to an elec-
tronics package 419. The electronics package includes
control circuitry and a battery pack. The battery pack pro-
vides power for the control circuitry and the motor, with
the control circuitry controlling operation of the motor. In
various embodiments the control circuitry controls oper-
ation of the motor such that the shaft of the motor rotates
the magnet at a resonant frequency of the leaf spring of
the high energy generation module. In some embodi-
ments, and as illustrated in FIG. 4, a switch 423 is pro-
vided to provide a command to the control circuitry to
command operation of or cease operation of the motor,
thereby turning on or turning off the high energy gener-
ation device.
[0039] FIG. 5 is a perspective view of an embodiment
of the container for the high energy radiation device of
FIG. 4. The container is a casing in parallelpiped form,
with an upper portion 513 coupled to a lower portion 511
by a hinge. As shown in FIG. 5, the upper portion is in
an open position, allowing for access to an interior of the
container.
[0040] The upper portion includes a window 515,
shown on the top of the casing, and a port 517, along a
side of the casing. The window and the port are posi-
tioned to match positions of a corresponding window and
port in a high energy generation module, for example the
high energy generation module as discussed with re-
spect to FIG. 4, which may be replaceably mounted in
the upper portion.
[0041] FIG. 6 illustrates an exploded view of an x-ray
radiation module of a device according to the invention.
The module includes a leaf spring 611. The leaf spring
is mounted to a mount 613, for example by way of a
mounting plate 615 and screws 617 passing through the
mounting plate and into the mount.
[0042] The leaf spring provides a striker 619 about a
forward free end of the leaf spring. Flexing of the leaf
spring allow the striker to strike a membrane 621
stretched between two mounting pins 623a,b, with the
mounting pins also fixed to the mount. The membrane in
many embodiments is of a non-conductive or electrically
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insulating material, and, in accordance with the invention,
is a polymeric material. A magnet 625 is coupled to the
leaf spring on a side opposite the striker, allowing for use
of magnetic forces to deflect the leaf spring and cause
the striker to strike and withdraw from the membrane.
[0043] In various embodiments the x-ray radiation gen-
erator devices discussed herein provide for x-ray radia-
tion generation in a pulsed manner, with the pulses of x-
ray radiation occurring periodically at the same frequency
as the frequency of oscillation of the striker, or, more
particularly, frequency at which the striker loses contact
with the strike plate. Accordingly, frequency of the pulses
of high energy radiation may be provided at desired fre-
quencies by control of driving frequency of the spring, to
which the strike plate is attached or is part of, of the de-
vices.
[0044] For example, FIG. 7 shows generated x-ray en-
ergy over time for a generator device operating at a strik-
er/strike plate contacting rate of approximately 80 Hz,
with a silicon PIN diode used as an x-ray detector. As
may be seen in FIG. 7, pulses of x-rays are generated
approximately every 12-13 milliseconds, with the pulses
occurring over a period of a few milliseconds. In some
embodiments frequency of operation is greater than that
shown in FIG. 7, for example 500 HZ. In some embodi-
ments, the duration of the x-ray pulses can be a few na-
noseconds. Accordingly, in some embodiments high en-
ergy radiation generator devices in accordance with the
invention provide a source of synchronous nanosecond
x-ray pulses. Further, in addition, in some embodiments
the high energy radiation generator devices produce x-
rays in excess of 10e8 x-rays/sec, with in some embod-
iments the devices producing x-rays at approximately
10e9 x-rays/sec.
[0045] Pulsed x-ray generation may be beneficial in a
variety of applications. For example, use of the high en-
ergy radiation generator devices discussed herein pro-
viding pulsed x-ray generation may be useful in medical
imaging apparatus. In such apparatus, the x-ray pulses
allow for capture of a sequence of images over time, with
each of the images captured over nanosecond or milli-
second x-ray exposure periods.
[0046] In addition, generally pulsed radio frequency
(RF) energy is also produced by the x-ray radiation gen-
erator devices, with the RF energy pulses correlated to,
for example in phase with, the x-ray pulses. In such em-
bodiments, detector devices, for example imaging appa-
ratus, may utilize reception of the RF pulses as a source
of timing for use in image capture. In another embodi-
ment, the RF pulses can be used to synchronize the de-
tection of x-ray fluorescence from an irradiated sample.
[0047] A casing 627 is affixed to a base of the mount.
The casing, together with a cap 631 covering a top of the
casing and the base of the mount, encloses the leaf
spring and membrane. In addition, although not visible
in FIG. 6, the base of the mount includes a sealable ac-
cess port, allowing for control of the environment in the
chamber formed by the casing, top, and base.

[0048] Although the invention has been discussed with
respect to various embodiments, it should be recognized
that the invention is defined by the claims.

Claims

1. A device for generating x-rays, comprising:

a chamber (113) at least partially evacuated of
gases; a magnet (123); an arm (115) with at least
one end within the chamber, at least a portion
of the arm within the chamber forming a striker
(121), the arm being associated with the magnet
(123);
a strike plate (119) within the chamber and po-
sitioned to be struck by the striker, the strike
plate being of a material, on at least a portion to
be struck by the striker, that charges negative
relative to a striking portion of the striker wherein
the strike plate is at least part of a polymeric
band extending between a pair of pins; and
a magnetic field generator outside the chamber,
the magnetic field generator being capable of
generating a magnetic field to cause the striker
to strike the strike plate.

2. The device of claim 1, wherein the arm is mounted
to a pivotable base (117).

3. The device of claim 1, wherein a pressure within the
chamber is less than 13.3 pascals.

4. The device of claim 1, further comprising a getter
material within the chamber.

5. The device of claim 1, wherein the chamber includes
a sealable orifice.

6. The device of claim 1, wherein the magnet associ-
ated with the arm comprises a magnet on the arm.

7. The device of claim 6, wherein the magnetic field
generator is in proximity to the chamber.

8. The device of claim 7, wherein the magnetic field
generator comprises a second magnet (125) cou-
pled to a motor (127), and wherein the second mag-
net is configured to rotate by the motor.

9. The device of claim 8, wherein the arm comprises a
spring leaf, and the device further comprises:

control circuitry (131) to drive the motor such
that rotation of a spindle of the motor causes
rotation of poles of the second magnet coupled
to the motor at a frequency about a resonant
frequency of the spring leaf.
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Patentansprüche

1. Vorrichtung zum Erzeugen von Röntgenstrahlen,
umfassend:

eine Kammer (113), aus der Gase mindestens
teilweise evakuiert wurden;
einen Magneten (123);
einen Arm (115) mit mindestens einem Ende in-
nerhalb der Kammer, wobei mindestens ein Ab-
schnitt des Arms innerhalb der Kammer eine
Schlagvorrichtung (121) bildet, wobei der Arm
mit dem Magneten (123) assoziiert ist;
eine Schlagplatte (119) innerhalb der Kammer,
die positioniert ist, um von der Schlagvorrich-
tung geschlagen zu werden, wobei die Schlag-
platte mindestens an einem von der Schlagvor-
richtung zu schlagenden Abschnitt aus einem
Material ist, das relativ zu einem Schlagab-
schnitt der Schlagvorrichtung negativ lädt, wo-
bei es sich bei der Schlagplatte um mindestens
einen Teil eines Polymerbands handelt, das sich
zwischen einem Paar Stifte erstreckt; und
einen Magnetfeldgenerator außerhalb der Kam-
mer, wobei der Magnetfeldgenerator in der Lage
ist, ein Magnetfeld zu erzeugen, um zu bewir-
ken, dass die Schlagvorrichtung die Schlagplat-
te schlägt.

2. Vorrichtung nach Anspruch 1, wobei der Arm an ei-
ner drehbaren Basis (117) angebracht ist.

3. Vorrichtung nach Anspruch 1, wobei ein Druck in-
nerhalb der Kammer weniger als 13,3 Pascal be-
trägt.

4. Vorrichtung nach Anspruch 1, weiter umfassend ein
Gettermaterial innerhalb der Kammer.

5. Vorrichtung nach Anspruch 1, wobei die Kammer
eine verschließbare Öffnung umfasst.

6. Vorrichtung nach Anspruch 1, wobei der mit dem
Arm assoziierte Magnet einen Magneten an dem
Arm umfasst.

7. Vorrichtung nach Anspruch 6, wobei sich der Mag-
netfeldgenerator in der Nähe der Kammer befindet.

8. Vorrichtung nach Anspruch 7, wobei der Magnetfeld-
generator einen an einen Motor (127) gekoppelten
zweiten Magneten (125) umfasst, und wobei der
zweite Magnet dazu konfiguriert ist, von dem Motor
gedreht zu werden.

9. Vorrichtung nach Anspruch 8, wobei der Arm ein Fe-
derblatt umfasst und die Vorrichtung weiter Folgen-
des umfasst:

Steuerstromkreise (131), um den Motor derart
anzutreiben, dass die Drehung einer Spindel
des Motors die Drehung von Polen des an den
Motor gekoppelten zweiten Magneten mit einer
Frequenz von ungefähr einer Resonanzfre-
quenz des Federblatts bewirkt.

Revendications

1. Dispositif générateur de rayons X, comprenant :

une chambre (113) dont les gaz ont été évacués
au moins en partie ;
un aimant (123) ;
un bras (115) dont au moins une extrémité se
trouve à l’intérieur de la chambre, au moins une
partie du bras située à l’intérieur de la chambre
formant un percuteur (121), le bras étant associé
à l’aimant (123) ;
une plaque de percussion (119) située à l’inté-
rieur de la chambre et positionnée de façon à
être frappée par le percuteur, la plaque de per-
cussion étant faite, sur au moins une partie des-
tinée à être frappée par le percuteur, d’un ma-
tériau qui se charge négativement par rapport à
une partie de percussion du percuteur, la plaque
de percussion faisant au moins partie d’une ban-
de polymère qui s’étend entre une paire de
broches ; et
un générateur de champ magnétique situé à
l’extérieur de la chambre, le générateur de
champ magnétique étant capable de générer un
champ magnétique pour forcer le percuteur à
frapper la plaque de percussion.

2. Dispositif selon la revendication 1, dans lequel le
bras est monté sur une embase pivotante (117).

3. Dispositif selon la revendication 1, dans lequel une
pression à l’intérieur de la chambre est inférieure à
13,3 pascals.

4. Dispositif selon la revendication 1, comprenant en
outre un matériau sorbeur à l’intérieur de la chambre.

5. Dispositif selon la revendication 1, dans lequel la
chambre comporte un orifice obturable.

6. Dispositif selon la revendication 1, dans lequel
l’aimant associé au bras comprend un aimant sur le
bras.

7. Dispositif selon la revendication 6, dans lequel le gé-
nérateur de champ magnétique se trouve à proximité
de la chambre.

8. Dispositif selon la revendication 7, dans lequel le gé-
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nérateur de champ magnétique comprend un
deuxième aimant (125) couplé à un moteur (127) et
dans lequel le deuxième aimant est configuré pour
tourner sous l’action du moteur.

9. Dispositif selon la revendication 8, dans lequel le
bras comprend une lame de ressort et le dispositif
comprend en outre :

un circuit de commande (131) pour entraîner le
moteur de telle façon que la rotation d’un axe
du moteur provoque la rotation de pôles du
deuxième aimant couplé au moteur à une fré-
quence autour d’une fréquence de résonance
de la lame de ressort.
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