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Description

Field of the Invention

[0001] The present invention is related to a system and
method for radiation therapy. In particular, the invention
is related to physiological gating of radiation therapy.

State of the art

[0002] In radiotherapy procedures such as particle ra-
diation therapy, it is important to deliver a high dose to a
target volume while minimizing the dose to surrounding
healthy tissues. A particle radiation therapy apparatus
comprises various components such as a beam delivery
system, a patient positioning system and a patient posi-
tioning verification system. The beam delivery system
comprises a particle accelerator for producing energetic
particle beams, a beam transport system to bring the
particle beam to a treatment room and a nozzle for shap-
ing the beam. The nozzle is responsible for delivering a
conformal dose distribution to the target volume and for
monitoring and measuring the delivered dose.
[0003] Due to physiological movements of the patient,
for example the patient’s respiratory movements or heart
movement, the target volume can move during irradiation
which can result in insufficient dose delivery to the target
volume and more dose delivery to surrounding healthy
tissues. To solve this problem the radiation beam  is sub-
jected to a gating technique, wherein the beam may be
interrupted at given points in time, and triggered again
when the position of the patient returns to a given state.
Detection of the patient’s movements may be done by
various techniques (e.g. monitoring the position of exter-
nal body markers, monitoring the air volume in the lungs,
breath holding method, monitoring fiducials inside the
patient’s body, ...). This information can then be used for
commanding a beam gating scheme.
[0004] Today, various apparatuses have become com-
mercially available on the market to track the respiratory
cycle of a patient. These devices are using various tech-
niques: devices based on optical tracking of marker dis-
placements (e.g. the Real-time Position Management
system (RPM) by Varian Medical Systems), devices
based on the measurement of the patient’s air flow (e.g.
spirometer based systems provided by Dyn’R or the Ac-
tive Breathing Control system from Elekta), systems
based on fluoroscopy, etc. In radiation treatment facili-
ties, various techniques to monitor physiological motions
and various triggering apparatuses are used for specific
types of treatments and patients. Each of the physiolog-
ical cycle measuring devices has its advantages and dis-
advantages and the physician selects the more appro-
priate system according to the tumour type (lung,
prostate, ...). The use of different triggering apparatuses
causes problems with respect to installation and with re-
spect to safety. For each type of triggering apparatus,
equipment needs to be re-installed in the treatment room

and in the treatment control room, cables need to be dis-
connected and reconnected and possibly a re-configu-
ration of the control desk’s command tools needs to be
made. These operations represent an error risk. After
each re-installation a quality control needs to be  per-
formed to guarantee proper operation of the beam gating
system.
[0005] In addition, in particle radiation therapy, prior to
the beam irradiation, the position of the target volume is
verified using a patient positioning verification system.
An example of such a system is an orthogonal X-ray sys-
tem. With such a system X-ray radiographs are taken
and compared with a set of reference radiographs and
corrections can be made to the patient’s position. Such
a positioning verification system can also be sensitive to
physiological motions of the patient. For example if fidu-
cials have been implanted in the patient and used as
reference points, the position of the fiducials can change
with the breathing cycle of the patient. To solve this prob-
lem, the position verification system can be enabled/dis-
abled following a triggering signal from a physiological
cycle measuring device. In a radiation treatment facility,
not only various types of triggering apparatus can be
made available, also various types of positioning verifi-
cation systems (X-ray based systems, infra-red cam-
era,...) can be used according to a specific treatment.
The use of a physiological cycle measuring device for
the purpose of patient positioning verification and for the
purpose of particle beam delivery causes an additional
problem with respect to (re)installation and safety as ca-
bles need to be disconnected and reconnected.
[0006] When performing patient treatment sessions,
the switching of various types of physiological cycle
measuring devices and the use of the resulting gating
signal on the one hand for patient positioning verification
and on the other hand for gating a beam delivery system,
not only causes risks with respect to safety as discussed
above but also the overall treatment session time is in-
creased resulting in a reduction of patient throughput.
[0007] Document WO99/42034 discloses a device for
coordinating a medical treatment with a respiratory cycle
of a patient who is breathing with the help of a ventilator.
The device may comprise a rotatable knob which allows
the operator to choose between a number of existing
ventilator models. However, the device still suffers from
the described drawbacks, as the selection of a type of
ventilator requires disconnecting a ventilator and recon-
necting to the selected ventilator type.
Triggering is also applied in the system described in WO
98/16151.

Aims of the invention

[0008] The present invention aims to solve the above
described problems. In particular, the invention aims to
provide a more reliable change between triggering ap-
paratuses and between components of a radiation treat-
ment apparatus installed in connection with a radiation
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treatment room.

Summary of the invention

[0009] The present invention is related to a device for
selecting one of several triggering apparatuses, which
are simultaneously connectable to said device, said trig-
gering apparatuses being arranged for producing each
a triggering signal to enable/disable one or more com-
ponents of a radiation treatment apparatus, said trigger-
ing signals depending on detected parameters, the de-
vice comprising:

• means for receiving triggering signals from said sev-
eral triggering apparatuses, when all of said appa-
ratuses are connected to the device,

• input means for selecting one of said triggering ap-
paratuses,

• means for generating a universal triggering signal
for said one or more components on the basis of
said received triggering signal from said selected
triggering apparatus,

• means for sending the universal triggering signal to
said one or more components

• selection means for selecting a component from said
one or more components.

[0010] Said input means for selecting one of said trig-
gering apparatuses (3-6) may comprise a control panel
having a switch (20) to manually select the triggering ap-
paratus.
[0011] Said switch may be a turnable knob (20), ar-
ranged to select one of said triggering apparatuses (3-6),
or a manual triggering method, or a state wherein no
triggering of the beam is performed.
[0012] The device of the invention may comprise
means to select a manual triggering method, and a switch
to manually enable/disable a component.
[0013] Said input means for selecting one of said trig-
gering apparatuses may comprise means for receiving
the selection of the triggering apparatus from an external
system and for automatically selecting the triggering ap-
paratus according to the received selection.
[0014] Said input means, said means for generating
and said means for sending may be adapted for selecting,
generating and sending a permanently enabled trigger-
ing signal.
[0015] Said selection means for selecting a component
may comprise a control panel having a switch to select
the component. Said selection means for selecting a
component from said one or more components may com-
prise means for receiving from an external system the
selection of the component and for automatically select-
ing the component according to the received selection.
[0016] The device of the invention may further
comprise :

• means for sending signals to the said several trig-
gering apparatuses

• means for receiving signals from said one or more
components.

[0017] According to an embodiment, the device of the
invention comprises for each triggering apparatus con-
nectable to the device, a pair of switches being arranged
in series, the first of said pair of switches being arranged
to close when the corresponding triggering apparatus is
selected, the second of said pair of switches being ar-
ranged to close or open in accordance with a triggering
signal received from the corresponding triggering appa-
ratus, the device further being arranged so that said uni-
versal triggering signal is generated when both switches
are closed.

Brief description of the figures

[0018] Figure 1 illustrates schematically how the ap-
paratus of the invention is connected to a number of trig-
gering apparatuses and to one or more components of
a radiation treatment apparatus (e.g. a beam delivery
system or a patient positioning verification system).
[0019] Figure 2 illustrates schematically a physiologi-
cal cycle and a gating signal resulting from a selection
of a phase of the cycle by defining a threshold.
[0020] Figure 3a illustrates a possible view of the con-
trol panel of a device of the invention. Figure 3b shows
the back panel of the exemplary device of figure 3a.
[0021] Figure 4 gives a schematic view of the main
internal operating components in a preferred embodi-
ment of a device according to the invention.

Detailed description of the invention

[0022] One or more embodiments of the present in-
vention will now be described in detail with reference to
the attached figures, the invention is not limited thereto
but only by the claims. The drawings described are only
schematic and are non-limiting. In the drawings, the size
of some of the elements may be exaggerated and not
drawn on scale for illustrative purposes. The dimensions
and the relative dimensions do not necessarily corre-
spond to actual reductions to practice of the invention.
Those skilled in the art can recognize numerous varia-
tions and modifications of this invention that are encom-
passed by its scope. Accordingly, the description of pre-
ferred embodiments should not be deemed to limit the
scope of the present invention.
[0023] With reference to figure 1, the device 1 of the
invention is a device which is connected between a ra-
diation treatment apparatus 2 and a number of beam
triggering apparatuses 3 to 6. A ’beam triggering appa-
ratus’ in the context of this invention, is defined as the
totality of equipment used in the treatment room to pro-
duce a triggering signal based on detected parameters,
allowing to measure a physiological cycle of a patient
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(e.g. a device to measure breathing volume, a camera
to monitor the position of external markers on the patient,
cables, ...). Controller means are further required (basi-
cally a computer), for receiving the detected signals, cal-
culating a gating interval on the basis of these signals,
and sending out command signals to turn the beam on
or off, i.e. sending out the gating control signal. The gating
control signal carries timing information relating to the
start and stop of a pre-determined phase of said physi-
ological cycle. The beam triggering apparatuses are also
named physiological cycle measuring devices or "PC-
MD" and the gating control signal provided by a PCMD
can be named PCMD gating signal. An example of a
PCMD is a respiratory cycle measuring device. Various
types of respiratory cycle measuring devices are availa-
ble on the market. For example the Real Time Position
Management (RPM) respiratory gating system from Var-
ian Medical Systems is using an infrared tracking camera
and a reflective marker for measuring the patient’s res-
piratory pattern. Thresholds are set when the respiratory
cycle is in a selected phase of the cycle. The respiratory
gating system provides a gating control signal corre-
sponding to the selected phase of a respiratory cycle.
This basic principle of using a PCMD is schematically
illustrated in Fig. 2 where signal 210 is representing a
respiratory cycle and by defining a threshold 220, a PC-
MD gating signal 230 is generated. This is the ’triggering
signal’ produced by the triggering apparatus. This PCMD
gating signal 230 can then be used to enable or disable
a device or component of  a radiation treatment appara-
tus. The PCMD gating signal 230 can be a periodic
square wave or box-type signal as illustrated in Fig. 2.
[0024] The radiation treatment apparatus 2 may com-
prise various components. It comprises a beam delivery
system 7 (BDS), and possibly further components such
as a patient positioning system (not shown on Fig. 1) and
a patient positioning verification system 8 (PPVS). The
beam delivery system 7 is a schematic representation of
the radiation beam source and its control and display
equipment being a particle therapy beam delivery sys-
tem. The beam delivery system 7 may comprise a particle
accelerator for producing energetic particle beams, a
beam transport system to bring the particle beam to a
treatment room, a nozzle for shaping the beam and a
control system. The radiation treatment apparatus 2 can
comprise multiple nozzles which can be installed in mul-
tiple treatment rooms, or multiple nozzles could be in-
stalled in the same treatment room. The beam delivery
system 7 or components of the beam delivery system
can be connected to the device of the invention 1. The
control equipment of the beam delivery system compris-
es the means to control the hardware equipment, means
to monitor the beam delivery, means to turn the beam on
or off and means to display different parameters of the
irradiation process.
[0025] In addition, a patient positioning verification sys-
tem 8 can also be connected to the device of invention
1. This patient positioning verification system 8 is for ex-

ample an imaging system based on orthogonal X-rays
but it can also be another device which is used for the
purpose of verifying the patient’s position (e.g. volumetric
imaging device, ...).
[0026] A treatment room is defined as a room wherein
one patient may receive particle therapy. Such a room
comprises a nozzle, a patient positioning system, various
patient positioning verification systems, various trigger-
ing apparatuses and other equipment.
[0027] The apparatus of the invention 1 is hereafter
called ’universal beam triggering interface’ or UBTI. The
UBTI 1 is an electronic device having at least two inter-
faces 10-13 for connecting the device to two or more
different beam triggering apparatuses, e.g. an RPM trig-
gering device and a spirometer based triggering device,
installed in the same treatment room, and which can all
be simultaneously connected to the UBTI. The UBTI has
one interface 14 to the radiation beam delivery system 7
and one or more interfaces (15) to one or more patient
positioning verification systems such as the X-ray system
8, or to other components such as a volumetric imaging
device. Interfaces 10-13 may be bi-directional, as shown,
or they may be uni-directional, wherein there is commu-
nication only from the beam triggering apparatus (3-6) to
the UBTI 1. Likewise, interfaces 14-15 may be bidirec-
tional, as shown, or they may be uni-directional wherein
there is communication only from the UBTI to the com-
ponents 7-8.
[0028] The UBTI further comprises an input means,
preferably in the form of a control panel, which may look
like the example shown in figure 3a. This control panel
has a rotating knob 20, which can be turned to select a
total of six positions, indicated by the LED’s 21. LEDs
marked ’Ext1’ to ’Ext4’ indicate 4 particular external beam
triggering apparatuses, installed in the treatment room.
In the rectangles 22 next to the LEDs, the triggering ap-
paratus is identified (e.g. Dyn’R, RPM, etc...). The top
LED (’No’) corresponds to the status wherein no beam
triggering/gating is done. This corresponds to the case
where the input means, means for generating signals
and means for sending signals in the device of the inven-
tion are adapted for selecting, generating and sending a
permanently enabled triggering signal. The bottom LED
(’Internal’) corresponds to the status wherein an internal,
i.e. manual triggering is done. Manual triggering can for
example be applied based on fluoroscopy images ac-
quired in real time during the treatment.
[0029] In the embodiment shown in Fig. 3a, the radia-
tion beam apparatus is equipped with one patient posi-
tioning verification system 8 based on orthogonal X-rays.
A first switch (button 23) is present to activate (i.e. select)
component 8, i.e. the triggering/gating of the orthogonal
X-ray system used for verifying or correcting the patient’s
position. Pressing the button 23 means that X-rays can
only be taken in accordance with the triggering signal
defined by the selected triggering apparatus. It must be
noted that the sending of a gating signal to a component,
e.g. a beam delivery system, does normally not activate
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the component automatically. In most cases, further syn-
chronisation is needed between a timing signal generat-
ed by the beam delivery system and the gating signal.
This timing signal can for example be a clock signal hav-
ing a frequency corresponding to the rotation of a range
modulator wheel (e.g. 10 Hz signal) or it may be deter-
mined by the frequency of a synchrotron pulse. This syn-
chronisation can take place according to any known
method. The actual beam delivery is therefore activated
separately from the UBTI, whereas the UBTI provides
the gating signal which is to be applied to the beam de-
livery. For this reason, it may be also be possible, as is
the case with the interface of figure 3a (see further for
the internal circuitry) to deliver the gating signal to both
the beam delivery system and to an X-ray system, without
necessarily activating both systems simultaneously.
[0030] Another switch (button 24) is present, for acti-
vating the manual trigger of the selected component. This
button switch is preferably produced in such a way that
the user must keep the button pressed down to keep the
component enabled. As soon as the user releases the
button, the component is disabled. This function is only
possible when the knob 20 points to the bottom LED (’in-
ternal’).
[0031] Two larger LEDS are present. The first one 25
indicates that a beam ON trigger is produced by the se-
lected triggering apparatus. This is an indicator which
visualises the triggering signals, e.g. by blinking on/off
following the input triggering signal from the selected trig-
gering apparatus. The second one 26 indicates that the
power of the device is on.
[0032] The UBTI is provided with a means for gener-
ating a universal triggering signal (further also called (UB-
TI) gating signal) for the selected component. For exam-
ple in the case of figure 1, the UBTI is provided with
means for generating a UBTI gating signal for a compo-
nent 7, 8 of radiation treatment apparatus 2 (e.g. beam
delivery system 7, patient positioning verification system
8) to control the enabling and disabling of the component
7,8. Gating signals to be generated for a beam delivery
system or for a patient positioning verification system can
be different. In the preferred embodiment of the invention,
the UBTI is equipped with electronics to generate UBTI
gating signals for both a beam delivery system for particle
therapy 7 and a patient positioning verification system 8.
[0033] The UBTI gating signal is based on the trigger-
ing signal (gating control signal) received from the  se-
lected triggering apparatus. This means that the gating
signal is generated in synchronicity with the gating control
signal. The UBTI gating signal preferably follows the gat-
ing control signal with a minimum delay. Signal charac-
teristics (signal level, etc..) of the UBTI gating signal for
a given component are preferably independent of the trig-
gering apparatus which is selected. When a particular
beam triggering apparatus is selected by turning the knob
20 on the control panel of the UBTI into the corresponding
position, the selected triggering apparatus (after it has
been made operational e.g. by connecting sensors to the

patient’s body), will transmit a triggering signal (gating
control signal) to the UBTI, and the UBTI will generate
and send a UBTI gating signal to the beam delivery sys-
tem. When the button 23 is activated, the UBTI will gen-
erate and send a UBTI gating signal to the orthogonal X-
ray system. When the interfaces 10-15 are bidirectional,
the UBTI may be provided with means for receiving sig-
nals from a selected component and means for sending
signals to the selected triggering apparatus. In this em-
bodiment, the UBTI may be equipped with added func-
tionality, such as a means for controlling (e.g. delaying
a gating signal, adjusting a gating interval) a selected
triggering apparatus.
[0034] According to an embodiment, a number of com-
ponents of the radiation treatment apparatus 2 may be
selected and activated simultaneously. For example, the
UBTI device may be arranged to allow simultaneous pa-
tient positioning verification by X-rays and beam treat-
ment, both the X-ray verification and beam treatment be-
ing applied according to the triggering signal produced
by the selected triggering apparatus.
[0035] In the embodiment shown in figures 3a-3b, up
to four different beam triggering apparatuses may be
connected to the UBTI at the same time. The control pan-
el allows the operator to select the beam triggering ap-
paratus, simply by turning the knob. No cables need to
be disconnected/re-connected. The device of the inven-
tion is not limited to the version shown, and can be adapt-
ed to select between any number N (N≥1) of triggering
apparatuses and various other components.
[0036] Figure 3b shows a view of the back panel of the
UBTI of fig. 3a. Four inputs (multiwire connectors 30-33)
are visible for connection to four triggering apparatuses.
Three outputs (multiwire connectors 34-36) are visible
for connection to a PTS (Particle Treatment System), i.e.
a beam delivery system, an X-ray system (Patient posi-
tioning verification), a ’spare’ outlet, for example for an-
other patient positioning verification system. An input for
220VAC power supply is denoted by reference 37.
[0037] Figure 4 shows a schematic of the internal op-
eration of the UBTI, according to a preferred embodi-
ment. The image shows the four inputs 30-33, and the
outputs 34 (labelled ’PTS’) and 35 (labelled ’X ray sys-
tem’) on the back panel. Relay-operated switches 40-45
are arranged so that one of these switches closes when
the rotatable knob 20 is turned to select one of the six
available options, i.e. four triggering apparatuses, con-
nected to the UBTI, the ’no’ option (no triggering) and the
’internal’ option (manual triggering). Four more switches
46-49 are commanded by the gating control signal pro-
duced by the four triggering apparatuses. For each of the
four apparatuses, the knob-operated switch is arranged
in series with the trigger-operated switch, and these four
series-arrangements are themselves arranged in paral-
lel, and connected to the output 34, in such a way that
only the simultaneous closing of e.g. switches 40 and 46
allows the beam to be triggered  by the triggering appa-
ratus connected to input 30. Selection of the ’no’ and
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’internal’ options leads to closing of the switches 44 and
45 respectively. The switch 44 is arranged in parallel to
the series-arrangements referred to above, so that se-
lection of the ’no’ option automatically leads to a perma-
nent (i.e. not gated) enablement of the beam. The switch
45 is arranged in series with the button-operated switch
24, thereby only allowing beam operation when button
24 is pressed down. The switches 46-49 must close fast
in order for the gating signal to follow the gating control
signals with a minimum delay. Preferably, these switches
are operated by fast relays having a reaction time of 5ms
or less. The operating voltage of the relays 40-45 may
be 24V. The operating voltage of fast relays 46-49 de-
pends on the triggering apparatuses connected to the
UBTI, and may differ between different types of such ap-
paratus (e.g. 12 or 24V).
[0038] The operation of button 23 of fig. 3a is also il-
lustrated on figure 4. Activating the button (left position
of the switch) will send the same gating signal to connec-
tors 34 and 35, thereby allowing both the X-ray apparatus
and the beam to be triggered by the same signal. De-
activating the button 23 (right position of the switch)
means that the X-ray is permanently enabled. This
means that it can be activated, but it cannot be triggered
by a triggering signal (i.e. this is analogue to the ’no’ op-
tion for the beam delivery system).
[0039] The system of figure 3a and 4 is an example
where the same gating signal can be sent to both a beam
delivery system and a patient positioning verification sys-
tem, which would allow also a simultaneous gated acti-
vation of both these components, i.e. patient positioning
verification during beam irradiation.
[0040] According to another embodiment (not shown
in the drawings), the control panel comprises an addi-
tional rotatable knob or similar means, which allows the
user to actively select a component of the radiation treat-
ment apparatus 2. A selection can for example be made
between different types of patient position verification
systems available in the treatment room (e.g. X-ray, in-
frared camera, ...). A selection may further be possible
between multiple nozzles if multiple nozzles are available
in the same treatment room (which can be seen as a
selection between multiple beam delivery systems, even
if the nozzles are connected to the same radiation
source).
[0041] Preferably, the power supply towards the trig-
gering apparatuses is provided through input connectors
30-33, by connecting two pins on the input connectors
to a reference and supply voltage respectively. Separate
voltage supply devices may be incorporated in the UBTI
for each of the triggering apparatuses, or a single voltage
supply may be internally transformed to the appropriate
supply voltage for each triggering apparatus.
[0042] Circuiting within the UBTI may be arranged
such that through the multi-wire connectors 30-33, the
UBTI can receive e.g. health status information from the
triggering apparatus and/or status information (e.g. se-
lected triggering device) can be sent from the UBTI to

the PTS through multi-wire connector 34.
[0043] According to an embodiment, the input means
for selecting one of said triggering apparatuses and/or
components comprises means for receiving the selection
of the triggering apparatus and/or component from an
external system and for automatically selecting the trig-
gering apparatus and/or component according to the re-
ceived selection. An example of an external system from
which the UBTI can receive trigger selection information
is the  control system of the PTS or in another example
the UBTI could receive direct trigger selection information
from a so-called Oncology Information System (OIS). In
this embodiment, the rotatable knob(s) may be absent,
and an interface is provided for connecting the external
system to the UBTI and for receiving the appropriate com-
mand signals from said external system.
[0044] Described is also a method for treating a patient
by using a UBTI device according to the invention, said
device being coupled to two or more beam triggering de-
vices (3-6) and to a radiation treatment apparatus 2, said
apparatus comprising a beam delivery system and pos-
sibly other components, the method comprising the steps
of :

• selecting one of said triggering apparatuses con-
nected to the UBTI device;

• receiving a triggering signal from the selected trig-
gering apparatus;

• generating a gating signal for enabling/disabling said
beam delivery system in accordance with said trig-
gering signal;

• irradiating said patient with said beam delivery sys-
tem in accordance with said gating signal.

[0045] The radiation treatment apparatus may com-
prise several beam delivery systems (e.g. several noz-
zles installed in the same treatment room). In this case,
the method comprises the steps of :

• selecting one of said triggering apparatuses con-
nected to the UBTI device;

• receiving a triggering signal from the selected trig-
gering apparatus;

• selecting a beam delivery system,

• generating a gating signal for enabling/disabling said
beam delivery system in accordance with said trig-
gering signal;

• irradiating said patient with said beam delivery sys-
tem in accordance with said gating signal..

[0046] Preferably, one of said components is a patient
positioning verification system 8, and the above steps
are preceded by the following steps :
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• selecting one of said triggering apparatuses con-
nected to the UBTI device;

• selecting said patient positioning verification system,
• receiving a triggering signal from the selected trig-

gering apparatus;
• generating a gating signal for enabling/disabling said

patient positioning verification system;
• performing said patient positioning verification in ac-

cordance with said gating signal.

[0047] Alternatively, both a beam delivery system and
patient positioning system may be selected at the same
time, and the steps of irradiating and performing patient
positioning verification may be done simultaneously. Al-
so, when more components of the radiation treatment
apparatus are available and connected to the UBTI de-
vice, the method may comprise steps of selecting said
components and activating said components in accord-
ance with a UBTI gating signal generated in accordance
with a triggering signal produced by the selected trigger-
ing apparatus.

Claims

1. A device (1) for selecting one of several triggering
apparatuses (3-6), which are simultaneously con-
nectable to said device, said triggering apparatuses
being arranged for producing each a triggering signal
to enable/disable one or more components (7-8) of
a particle beam radiation treatment apparatus (2),
said one or more components being connectable to
said device and said triggering signals depending on
detected parameters, the device comprising:

• means (10-13) adapted to receive triggering
signals from said several triggering apparatus-
es, when all of said apparatuses are connected
to the device (1),
• input means for selecting one of said triggering
apparatuses,
• means adapted to generate a universal trig-
gering signal for said one or more components
on the basis of said received triggering signal
from said selected triggering apparatus,
• means (14-15) adapted to send the universal
triggering signal to said one or more compo-
nents (7-8)
• wherein the device further comprises selection
means for selecting a component to be triggered
from said one or more components (7-8).

2. The device according to claim 1, wherein said input
means for selecting one of said triggering appara-
tuses (3-6) comprises a control panel having a switch
(20) to manually select the triggering apparatus.

3. The device according to claim 2, wherein said switch

is a turnable knob (20), arranged to select one of
said triggering apparatuses (3-6), or a manual trig-
gering method, or a state wherein no triggering of
the beam is performed.

4. The device according to any of the preceding claims,
wherein the device comprises means to select a
manual triggering method, and a switch (24) to man-
ually enable/disable a component.

5. The device according to any of the preceding claims,
wherein said input means for selecting one of said
triggering apparatuses (3-6) comprises means for
receiving the selection of the triggering apparatus
from an external system and for automatically se-
lecting the triggering apparatus according to the re-
ceived selection.

6. The device according to any of the preceding claims,
wherein said input means, said means for generating
and said means for sending are adapted for select-
ing, generating and sending a permanently enabled
triggering signal.

7. The device according to claim 1, wherein said selec-
tion means for selecting a component comprises a
control panel having a switch to select the compo-
nent.

8. The device according to claim 1 or 7, wherein said
selection means for selecting a component from said
one or more components comprises means for re-
ceiving from an external system the selection of the
component and for automatically selecting the com-
ponent according to the received selection.

9. The device according to any of the preceding claims,
the device further comprising:

• means for sending signals to the said several
triggering apparatuses
• means for receiving signals from said one or
more components.

10. The device according to any one of the preceding
claims, comprising for each triggering apparatus
(3-6) connectable to the device, a pair of switches
(40,46) being arranged in series, the first of said pair
of switches being arranged to close when the corre-
sponding triggering apparatus is selected, the sec-
ond of said pair of switches being arranged to close
or open in accordance with a triggering signal re-
ceived from the corresponding triggering apparatus,
the device further being arranged so that said uni-
versal triggering signal is generated when both
switches are closed.
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Patentansprüche

1. Vorrichtung (1) zur Auswahl von einem oder von
mehreren Auslösegeräten (3-6), die gleichzeitig mit
der Vorrichtung verbunden werden können, wobei
die Auslösegeräte angeordnet sind, um jeweils ein
Auslösesignal zu erzeugen, um eine oder mehrere
Komponenten (7-8) eines Geräts zur Teilchenstrahl-
Bestrahlungsbehandlung (2) zu aktivieren/deakti-
vieren, wobei die eine oder die mehreren Kompo-
nenten mit der Vorrichtung verbunden werden kön-
nen und die Auslösesignale von nachgewiesenen
Parametern abhängen, wobei die Vorrichtung Fol-
gendes umfasst:

- Mittel (10-13), die ausgelegt sind, um Auslö-
sesignale von den mehreren Auslösegeräten zu
erhalten, wenn alle der Geräte mit der Vorrich-
tung (1) verbunden sind,
- Eingabemittel, um eines der Auslösegeräte
auszuwählen,
- Mittel, die ausgelegt sind, um ein universelles
Auslösesignal für die eine oder für die mehreren
Komponenten auf der Grundlage des erhalte-
nen Auslösesignals von dem ausgewählten
Auslösegerät zu erhalten.
- Mittel (14-15), die ausgelegt sind, um das uni-
verselle Auslösesignal an die eine oder an die
mehreren Komponenten (7-8) zu senden,
- wobei die Vorrichtung weiter Auswahlmittel
umfasst, um eine Komponente, die ausgelöst
werden soll, von der einen oder von den meh-
reren Komponenten (7-8) auszuwählen.

2. Vorrichtung nach Anspruch 1, wobei das Eingabe-
mittel, um eines der Auslösegeräte (3-6) auszuwäh-
len, ein Steuerpaneel mit einem Schalter (20) um-
fasst, um das Auslösegerät manuell auszuwählen.

3. Vorrichtung nach Anspruch 2, wobei der Schalter ein
drehbarer Knopf (20) ist, der angeordnet ist, um ei-
nes der  Auslösegeräte (3-6) auszuwählen, oder ein
manuelles Auslöseverfahren, oder ein Zustand, in
dem keine Auslösung des Strahls durchgeführt wird.

4. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Vorrichtung Mittel umfasst, um
ein manuelles Auslöseverfahren auszuwählen und
einen Schalter (24), um manuell eine Komponente
zu aktivieren/deaktivieren.

5. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei das Eingabemittel, um eines der
Auslösegeräte (3-6) auszuwählen, Mittel umfasst,
um die Auswahl des Auslösegeräts von einem ex-
ternen System zu erhalten, und um automatisch das
Auslösegerät gemäß der erhaltenen Auswahl aus-
zuwählen.

6. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Eingabemittel, die Mittel zur Er-
zeugung, und die Mittel zur Sendung ausgelegt sind,
um ein permanent aktiviertes Auslösesignal auszu-
wählen, zu erzeugen und zu senden.

7. Vorrichtung nach Anspruch 1, wobei das Auswahl-
mittel, um eine Komponente auszuwählen, ein Steu-
erpaneel umfasst, das einen Schalter aufweist, um
die Komponente auszuwählen.

8. Vorrichtung nach Anspruch 1 oder 7, wobei das Aus-
wahlmittel, um eine Komponente aus der einen oder
aus den mehreren Komponenten auszuwählen, Mit-
tel umfasst, um von einem externen System die Aus-
wahl der Komponente zu erhalten, und um automa-
tisch die Komponente gemäß der erhaltenen Aus-
wahl auszuwählen.

9. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Vorrichtung weiter Folgendes
umfasst:

- Mittel, um Signale an die mehreren Auslöse-
geräte zu senden,
- Mittel, um Signale von der einen oder von den
mehreren Komponenten zu erhalten.

10. Vorrichtung nach einem der vorhergehenden An-
sprüche, umfassend für jedes Auslösegerät (3-6),
das mit der Vorrichtung verbunden werden kann, ein
Paar Schalter (40, 46), die in Reihe angeordnet sind,
wobei der erste des Paars von Schaltern angeordnet
ist, um zu schließen, wenn das entsprechende Aus-
lösegerät ausgewählt wird, wobei der zweite des
Paars von Schaltern angeordnet ist, um in Überein-
stimmung mit einem Auslösesignal, das vom ent-
sprechenden Auslösegerät erhalten wird, zu schlie-
ßen oder zu öffnen, wobei die Vorrichtung weiter so
angeordnet ist, dass das universelle Auslösesignal
erzeugt wird, wenn beide Schalter geschlossen sind.

Revendications

1. Dispositif (1) pour sélectionner l’un de plusieurs ap-
pareils de déclenchement (3-6), qui peuvent être
connectés simultanément audit dispositif, lesdits ap-
pareils de déclenchement étant conçus pour produi-
re chacun un signal de déclenchement pour acti-
ver/désactiver un ou plusieurs composants (7-8)
d’un appareil de traitement à rayonnement de fais-
ceau de particules (2), lesdits un ou plusieurs com-
posants pouvant être connecté(s) audit dispositif et
lesdits signaux de déclenchement dépendant des
paramètres détectés, le dispositif comprenant :

- des moyens (10-13) conçus pour recevoir des
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signaux de déclenchement desdits plusieurs ap-
pareils de déclenchement, lorsque tous lesdits
appareils sont connectés au dispositif (1),
- des moyens d’entrée pour sélectionner l’un
desdits appareils de déclenchement,
- des moyens conçus pour générer un signal de
déclenchement universel pour lesdits un ou plu-
sieurs composants sur la base dudit signal de
déclenchement reçu dudit appareil de déclen-
chement sélectionné,
- des moyens (14-15) conçus pour envoyer le
signal de déclenchement universel auxdits un
ou plusieurs composants (7-8)
- dans lequel le dispositif comprend en outre des
moyens de sélection pour sélectionner un com-
posant à déclencher parmi lesdits un ou plu-
sieurs composants (7-8).

2. Dispositif selon la revendication 1, dans lequel les-
dits moyens d’entrée pour sélectionner l’un desdits
appareils de déclenchement (3-6) comprennent un
tableau de commande comportant un sélecteur (20)
pour sélectionner manuellement l’appareil de dé-
clenchement.

3. Dispositif selon la revendication 2, dans lequel ledit
sélecteur est un bouton rotatif (20), conçu pour sé-
lectionner l’un desdits appareils de déclenchement
(3-6), ou un procédé de déclenchement manuel, ou
un état dans lequel aucun déclenchement du fais-
ceau n’est effectué.

4. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le dispositif comprend des
moyens pour sélectionner un procédé de déclenche-
ment manuel et un interrupteur (24) pour activer/dé-
sactiver manuellement un composant.

5. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel lesdits moyens d’entrée
pour sélectionner l’un desdits appareils de déclen-
chement (3-6) comprennent des moyens pour rece-
voir la sélection de l’appareil de déclenchement d’un
système externe et pour sélectionner automatique-
ment l’appareil de déclenchement en fonction de la
sélection reçue.

6. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel lesdits moyens d’entrée,
lesdits moyens de génération et lesdits moyens d’en-
voi sont conçus pour sélectionner, générer et en-
voyer un signal de déclenchement activé de manière
permanente.

7. Dispositif selon la revendication 1, dans lequel les-
dits moyens de sélection destinés à sélectionner un
composant comprennent un tableau de commande
comportant un sélecteur pour sélectionner le com-

posant.

8. Dispositif selon la revendication 1 ou 7, dans lequel
lesdits moyens de sélection destinés à sélectionner
un composant parmi lesdits un ou plusieurs compo-
sants comprennent  des moyens destinés à recevoir
d’un système externe la sélection du composant et
à sélectionner automatiquement le composant en
fonction de la sélection reçue.

9. Dispositif selon l’une quelconque des revendications
précédentes, le dispositif comprenant en outre :

- des moyens pour envoyer des signaux auxdits
plusieurs appareils de déclenchement
- des moyens pour recevoir des signaux desdits
un ou plusieurs composants.

10. Dispositif selon l’une quelconque des revendications
précédentes, comprenant pour chaque appareil de
déclenchement (3-6) pouvant être connecté au dis-
positif, une paire de sélecteurs (40, 46) agencés en
série, le premier de ladite paire de sélecteurs étant
conçu pour se fermer lorsque l’appareil de déclen-
chement correspondant est sélectionné, le second
de ladite paire de sélecteurs étant conçu pour se
fermer ou s’ouvrir en fonction d’un signal de déclen-
chement reçu de l’appareil de déclenchement cor-
respondant, le dispositif étant en outre conçu de telle
sorte que ledit signal de déclenchement universel
est généré lorsque les deux sélecteurs sont fermés.
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