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Description

[0001] The invention relates in general to X-ray appa-
ratuses used notably in the field of medical imaging.
[0002] More particularly, the invention relates to the
guidance of electrical connection cables specifically for
the electrical connection of such apparatus. Examples
of cable guiding for X-ray devices can be found in US
2009/0154652, WO 2006/095301 and WO 2010/150172.
[0003] X-ray apparatuses conventionally comprise an
X-ray tube and an X-ray detector placed opposite to the
X-ray tube in a direction of emission of the X-rays. The
tube and the detector are usually placed on two mutually
opposite ends of an arm.
[0004] Such apparatuses are used for angiographic
examinations with a diagnostic or interventional aim.
[0005] During these examinations, it is necessary to
produce by X-rays radiographs of an area of interest in
the body of a patient. For this purpose, after the patient
has been laid out on an examination table, the X-ray tube
and the detector are brought to face the area to be radi-
ographed.
[0006] In the prior art, there are several types of X-ray
apparatuses making it possible to produce radiographs.
[0007] First, X-ray apparatuses are known that are
fixed to the ground and in which the arm supporting the
X-ray tube and the detector comprise several degrees of
freedom making it possible to position the X-ray beam
facing the area of interest.
[0008] This type of apparatus however has a major
drawback relating to the fact that the radiography require-
ment is necessary only at the beginning and the end of
intervention. Meanwhile, it is access to the patient that
should take precedence. The apparatuses can therefore
not be removed from the examination table when they
are not used. In particular, the transfer and installation
of the patient on the examination table are hampered by
the presence of this cumbersome system.
[0009] There are also X-ray apparatuses called "sur-
gical mobile units" that can be moved manually. In this
case, they are mounted on a carriage that contains a
certain number of batteries used to supply the X-ray tube
with power. This type of apparatus is then not suitable
for angiographic examinations because the necessary
power delivered by the X-ray tube is no longer sufficient
to obtain adequate image quality and, in particular, con-
trast.
[0010] Moreover, this type of mobile X-ray apparatus
does not allow complex angulations because the diam-
eter of the arm supporting the tube and the detector is
not big enough. Similarly, these mobile X-ray apparatus-
es do not achieve sufficient rotation speeds to allow good
quality, three-dimensional image reconstructions. Final-
ly, even though the weight of such an apparatus is half
as much as that of a X-ray apparatus designed for ang-
iography, it remains very difficult to move because of its
relatively large dimensions and of its weight, which can
be up to 300 kg.

[0011] In addition, X-ray apparatuses for angiography
are known that are suspended from the ceiling and can
be moved on guide rails, via a movable carnage, for ex-
ample with the aid of an electric motor. This type of ap-
paratus also has several drawbacks.
[0012] First, many systems are already attached to the
ceiling around the examination table, thus already clut-
tering the space around the patient, and making it difficult
to install guide rails.
[0013] Secondly, mounting a X-ray apparatus on the
ceiling considerably increases the risk of opportunistic
contamination of the patient. Specifically, because of the
difficulty of cleaning the rails, particles are likely to fall
and contaminate the patient when the apparatus is sliding
in the rails.
[0014] Moreover, in certain operating rooms, a sterile
laminar flow is generated above the patient, In this case,
the flow is likely to blow the particles present on the rail
which can then enter the laminar flow and reach the pa-
tient.
[0015] To alleviate these various drawbacks, it has
been proposed to mount the X-ray apparatus on a mobile
device mounted on wheels driven by drive motors con-
trolled automatically under the control of a navigation sys-
tem. In this respect it is possible to refer to document FR
2 945 724.
[0016] It has been found that such a system is partic-
ularly effective for positioning the X-ray tube and the de-
tector around the area of interest and to remove it when
it is no longer in use, in order to free up the space around
the examination table.
[0017] However, this X-ray apparatus is connected to
cabinets, that are in an equipment room at a distance
from the examination room, by a certain number of con-
nection elements, such as cables and pipes providing
the electrical supply to the apparatus, providing its cool-
ing and providing data interchanges with the apparatus.
[0018] In the operating room, these elements for con-
necting the apparatus travel high up and are placed in a
retaining sheath. Since the apparatus is capable of being
moved into various locations of the room, it is necessary
to provide a sufficient length of connection elements to
prevent its movement being restricted.
[0019] Therefore, in certain positions of the apparatus,
the cable retained in its sheath forms loops which hang,
which clutter the operating room and are likely to consti-
tute obstacles.
[0020] In view of the foregoing, an object of various
aspects of the invention is to propose a supporting device
making it possible to effectively guide the connection el-
ements of a X-ray apparatus.
[0021] The subject of various aspects of the invention
is therefore, according to a first aspect, a device for sup-
porting elements for connecting a mobile X-ray appara-
tus, comprising a chain that can be deformed in a single
plane and in which the said connection elements travel.
[0022] The supporting device therefore makes it pos-
sible to confine the connection elements, notably the
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electric cables, the ducts for supplying the apparatus with
cooling fluid and the data transmission channels, in the
plane in which the chain can be deformed.
[0023] In particular it is possible to position the chain
high up and to confine the deformation of the chain in a
horizontal plane.
[0024] According to another feature of the device, the
latter comprises a movable carriage and a first set of at
least one guide rail extending in a first guide direction
and on which the movable carriage is mounted, the cable-
holder chain bearing a first end comprising means for
attachment to an arm erected from the X-ray apparatus
and an opposite end comprising means for attachment
to the movable carriage.
[0025] The device may also comprise a second chain
comprising a first end comprising means for attachment
to the carriage and an opposite end being attached to a
fixed support.
[0026] Advantageously, at least one of the means for
attaching the first or second chain comprises a pivot at-
tachment means comprising a vertical pivot axis.
[0027] The device may also comprise a second set of
at least one guide rail extending in a second guide direc-
tion different from the first direction, and on which the
first set of guide rails is mounted.
[0028] This improves the possibilities of movement of
the X-ray apparatus which can then be positioned facing
several examination tables.
[0029] Preferably, the first guide direction is perpen-
dicular to the second guide direction.
[0030] The device may also comprise a counterweight
capable of moving the carriage into a rest position in
which the said carriage is situated at one end of the first
set of guide rails.
[0031] A further subject of the invention, according to
a second aspect, is a X-ray apparatus comprising an X-
ray tube, a detector of X-rays placed opposite to the X-
ray tube in an X-ray emission direction and a movable
device onto which the X-ray tube and the X-ray detector
are mounted, the said apparatus being furnished with
elements for connecting the apparatus that travel in an
arm erected from the movable device.
[0032] This apparatus also comprises a cable-support-
ing device comprising a chain attached by one end to the
arm and in which the said connection cables travel, the
chain being able to deform in a single horizontal plane
so as to maintain the deformation of the chain in this
horizontal plane.
[0033] Various objects, features and advantages of the
invention will appear on reading the following description
given only as a non-limiting example and made with ref-
erence to the appended drawings in which:

Figure 1 is a schematic view of a X-ray apparatus
furnished with a device for supporting connection el-
ements according to an embodiment the invention;

Figure 2 shows in detail the device for supporting

cables according to an embodiment of the invention;

Figure 3 is a detail view of the carriage of the device
of Figure 2; and

Figure 4 shows a X-ray apparatus furnished with a
device of connection elements according to another
embodiment.

Figure 1 illustrates a X-ray apparatus 1 of the vas-
cular type.

[0034] As can be seen, this apparatus 1 essentially
comprises an X-ray tube 2, capable of emitting a beam
3 of X-rays in an emission direction, and an X-ray detector
4 placed at the two mutually opposed ends of an arm 5
in this instance in the form of an arch, so that the X-rays
emitted by the tube 2 are incident on the detector 4.
[0035] As can be seen, the arm 5 is mounted so as to
slide on a second arm 6 mounted rotatingly on a fixed
support 7, itself mounted on a mobile device 8.
[0036] Therefore, the support 7, the rotating arm 6 and
the arm 5 are all three articulated relative to one another
so that the X-ray apparatus can move in three dimensions
and thus produce images of an organ to be examined
from various angles.
[0037] During a radiography, the tube 2 and the detec-
tor 4 are brought to face an area of interest in the body
9 of a patient laid out on an examination table 10 so that,
when the area of interest is interposed between the X-
ray tube 2 and the detector 4, it is irradiated by the X-
rays and the detector 4 produces data representative of
characteristics of the interposed area of interest.
[0038] As can be seen, the mobile device 8 comprises,
in the exemplary embodiment shown, a rolling system
comprising two lateral driving and steering wheels 11
placed at the rear, and two free front wheels 12, the driv-
ing wheels being associated with driving means compris-
ing a steering motor coupled to a driving motor. The mo-
bile device 8 is a programmable device and is associated
with a navigation system capable, for example, of com-
municating via radioelectric link with identification devic-
es 13 placed in the operating room in order to allow the
apparatus 10 to locate itself precisely in the room and,
notably, relative to the examination table 10.
[0039] Finally, Figure 1 shows that the apparatus 1 is
connected to remote cabinets, situated in an equipment
room, by a set of connection elements C. These connec-
tion elements comprise notably a set of power and elec-
trical connection cables dedicated to supplying the ap-
paratus with electric power, of ducts in which a cooling
fluid circulates, water in this instance, and of data trans-
mission channels, of the optical fibre type.
[0040] As can be conceived, the length of the connec-
tion elements must be sufficient to allow the apparatus
10 to move in the room and, notably, to allow it to be
moved into an out-of-the-way parking zone when the ap-
paratus is not in use, and to allow it to be positioned
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around the patient during the intervention.
[0041] The connection elements C are placed in a sup-
porting device 14 comprising a chain of articulated links
capable of confining the bundle of connection elements
in a horizontal plane situated in the vicinity of the ceiling
of an operating or examination room.
[0042] With reference also to Figure 2, the chain 14
thus consists of a set of links 15 each articulated with
other links about one or two vertical axes so that the
articulation of the links and consequently the deformation
of the chain occur in a single plane.
[0043] The links are in particular articulated on one or
two vertical or generally vertical axes so as to cause the
chain to deform only in a substantially horizontal plane.
[0044] Moreover, on either side of the articulation axis,
the links 15 can be provided with lateral abutments mak-
ing it possible to prevent excessive angular movements
of the links which otherwise might cause blockages of
the chain.
[0045] The supporting device also comprises a mova-
ble carriage 16 and a first set of guide rails 17, in this
instance two in number, used to support and to guide the
carriage 16. For example, the carriage 16 is provided
with rollers, such as 17a, which run in the rails 17.
[0046] For example, the rails 17 are attached to the
ceiling of the operating room, substantially coaxially with
the examination table 10 but, preferably, to the extent
that they are intended only for supporting and for guiding
the movable carriage, their end may be offset so that it
is situated at a distance from the examination table 10 in
order to prevent any opportunistic contamination of the
patient.
[0047] It can also be seen in Figures 1 and 2 that the
apparatus 1 is provided with an arm 18 erected for ex-
ample from the support 7 to a height corresponding sub-
stantially to that of the carriage 16 minus the height of
the chain 14. Thus, the chain 14 can be attached, by one
of its ends, to the top end of the arm 18 and, by its other
end, to the bottom face of the carriage 16, in the horizontal
position.
[0048] Preferably, the attachment means provided at
the two ends of the chain consist of pivot attachment
means with vertical axis, so as to reduce the chain-de-
formation forces.
[0049] Moreover, the device comprises a second chain
19, identical to the first chain 14, which receives the ca-
bles leaving the first chain 14, and of which one of the
ends is fixed to the top face of the carnage 16, the op-
posite end being able to be fixed to a fixed support, for
example a partition of the operating room in order to run
the connection cables to the equipment room.
[0050] Preferably, a counterweight 20 will be provided
comprising a weight 21 supported by a cable 22 and con-
nected to the movable carriage 16 by means of a deflect-
ing pulley 23 for example attached to the wall of the room,
so as to pull the carriage 16 into a storage position situ-
ated at one end of the rails 17, on the periphery of the
room.

[0051] As can be understood, the return force exerted
by the counterweight, in order to return the carriage 16
to the storage position, essentially only has to overcome
the force of resistance to the deformation of the chain
carrying the connection elements.
[0052] It has been found that a light counterweight, for
example of the order of 4 kg, was sufficient to pull the
movable carriage 16 into the storage position.
[0053] The embodiment of the invention that has just
been described, which uses a chain with links articulated
on a vertical axis, makes it possible to confine the con-
nection elements of the X-ray apparatus in a horizontal
plane situated in the vicinity of the ceiling of the operating
room, and thus prevents the connection elements from
hanging down and thus hampering the movement of the
various apparatuses that the operating room contains or
hampering the movement of the people that are working
in the room.
[0054] It will be noted however that the invention is not
limited to the embodiment described.
[0055] Specifically, in the embodiment described with
reference to Figures 1, 2 and 3, the supporting device
comprises a single set of rails 17 used to guide the car-
riage 16.
[0056] In another embodiment, that can be seen in Fig-
ure 4, in which identical elements to those described
above with reference to Figures 1 to 3 bear the same
reference numbers, the cable-supporting device can be
provided with a second set of rails, comprising in this
instance two pairs of rails 25a and 25b extending in a
different direction from the first set of rails, in this instance
perpendicularly to the first set of rails.
[0057] In this second embodiment, the rails of the first
set of rails can be mounted on a support provided with
rollers which run in the rails of the two pairs of rails 25a
and 25b, or can be directly provided with such rollers in
order to allow a transverse movement of the whole ap-
paratus into a zone that is distant from the operating
room.
[0058] Such an embodiment is advantageous for op-
erating rooms that have several examination tables in
order to be able to move the X-ray apparatus to face each
of the tables.
[0059] It will be noted finally that, in the envisaged em-
bodiments, the X-ray apparatus is furnished with a mobile
device provided with driving wheels.
[0060] But naturally there is no departure from the con-
text of the invention when the apparatus is fitted with any
other type of non-driving mobile device.

Claims

1. A device for supporting elements for connecting a
mobile X-ray apparatus, comprising a chain (14) that
can be deformed in a single plane and in which the
said connection elements (C) travel, characterised
by further comprising a movable carriage (16) and

5 6 



EP 2 502 564 B1

5

5

10

15

20

25

30

35

40

45

50

55

a first set of at least one guide rail extending in a first
guide direction and on which the movable carriage
is mounted, the chain (14) comprising a first end pro-
vided with means for attachment onto an arm (18)
erected from the X-ray apparatus and an opposite
end comprising means for attachment to the mova-
ble carriage, the chain being able to deform in a sin-
gle horizontal plane so as to maintain the deforma-
tion of the chain in this horizontal plane.

2. The device according to Claim 1, comprising a sec-
ond chain (19) in which the connection elements
travel and comprising a first end comprising means
for attachment to the carriage (16) and an opposite
end being attached to a fixed support.

3. The device according to one of Claims 1 or 2, wherein
at least one of the attachment means comprises a
pivot attachment means comprising a vertical pivot
axis.

4. The device according to any one of Claims 1 to 3,
comprising a second set of at least one guide rail
(25a, 25b) extending in a second guide direction dif-
ferent from the first guide direction, and on which the
first set of guide rails is mounted slidingly.

5. The device according to Claim 4, wherein the first
guide direction is perpendicular to the second guide
direction.

6. The device according to any one of Claims 1 to 5,
comprising a counterweight (20) capable of moving
the carriage (16) into a rest position in which the said
carriage is situated at one end of the first set of guide
rails.

7. An X-ray apparatus comprising an X-ray tube (2), a
detector (4) of X-rays placed opposite to the X-ray
tube in an X-ray emission direction and a movable
device (8) onto which the X-ray tube and the X-ray
detector are mounted, the said apparatus being fur-
nished with elements (C) for connecting the appara-
tus that travel in an arm (18) erected from the mov-
able device, further comprising a supporting device
comprising a chain (14) attached by one of its ends
to the arm and in which the said connection elements
travel, characterised by the chain being able to de-
form in a single horizontal plane so as to maintain
the deformation of the chain in this horizontal plane.

8. The apparatus according to Claim 7, wherein the
connection elements (C) comprise a set of electrical
connection cables, of at least one duct in which a
cooling fluid for the apparatus circulates and of at
least one data transmission channel.

Patentansprüche

1. Einrichtung zum Stützen von Elementen zum Ver-
binden eines mobilen Röntgengeräts, umfassend ei-
ne Kette (14), die in einer einzigen Ebene verformbar
ist und in der sich die Verbindungselemente (C) be-
wegen, dadurch gekennzeichnet, dass sie weiter-
hin einen beweglichen Schlitten (16) und eine erste
Menge von mindestens einer Führungsschiene, die
sich in einer ersten Führungsrichtung erstreckt und
auf der der bewegliche Schlitten angebracht ist, um-
fasst, wobei die Kette (14) ein erstes Ende, das mit
Mitteln zum Befestigen an einem Arm (18), der vom
Röntgengerät aus vorragt, versehen ist, und ein ent-
gegengesetztes Ende umfasst, das Mittel zum Be-
festigen an dem beweglichen Schlitten umfasst, wo-
bei die Kette sich in einer einzigen horizontalen Ebe-
ne verformen kann, um so die Verformung der Kette
in dieser horizontalen Ebene aufrechtzuerhalten.

2. Einrichtung nach Anspruch 1, umfassend eine zwei-
te Kette (19), in der sich die Verbindungselemente
bewegen und umfassend ein erstes Ende, das Mittel
zum Befestigen an dem Schlitten (16) umfasst, und
ein entgegengesetztes Ende, das an einem festen
Träger angebracht ist.

3. Einrichtung nach einem der Ansprüche 1 oder 2, wo-
bei mindestens eines der Befestigungsmittel ein
Schwenkbefestigungsmittel mit einer vertikalen
Schwenkachse umfasst.

4. Einrichtung nach einem der Ansprüche 1 bis 3, um-
fassend eine zweite Menge von mindestens einer
Führungsschiene (25a, 25b), die sich in einer von
der ersten Führungsrichtung verschiedenen zweiten
Führungsrichtung erstreckt und auf der die erste
Menge von Führungsschienen gleitend montiert ist.

5. Einrichtung nach Anspruch 4, wobei die erste Füh-
rungsrichtung senkrecht zur zweiten Führungsrich-
tung verläuft.

6. Einrichtung nach einem der Ansprüche 1 bis 5, um-
fassend ein Gegengewicht (20), das den Schlitten
(16) in eine Ruhestellung, in der sich der Schlitten
an einem Ende der ersten Menge von Führungs-
schienen befindet, bewegen kann.

7. Röntgengerät, umfassend eine Röntgenröhre (2), ei-
nen Detektor (4) für Röntgenstrahlen, der gegenüber
der Röntgenröhre in einer Röntgenstrahlen-Emissi-
onsrichtung angeordnet ist, und eine bewegliche
Einrichtung (8), auf der die Röntgenröhre und der
Röntgenstrahldetektor montiert sind, wobei das Ge-
rät mit Elementen (C) zum Verbinden des Geräts
ausgestattet ist, die sich in einem von der bewegli-
chen Einrichtung vorragenden Arm (18) bewegen,
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weiterhin umfassend eine Stützeinrichtung, umfas-
send eine mit einem ihrer Enden an dem Arm befes-
tigte Kette (14), in der sich die Verbindungselemente
bewegen, dadurch gekennzeichnet, dass sich die
Kette in einer einzigen horizontalen Ebene verfor-
men kann, um so die Verformung der Kette in dieser
horizontalen Ebene aufrechtzuerhalten.

8. Gerät nach Anspruch 7, wobei die Verbindungsele-
mente (C) eine Menge elektrischer Verbindungska-
bel von mindestens einem Kanal, in dem ein Küh-
lungsfluid für das Gerät zirkuliert, und von mindes-
tens einem Datenübertragungskanal umfassen.

Revendications

1. Dispositif pour supporter des éléments pour relier un
appareil de rayons X mobile, comprenant une chaîne
(14) qui peut être déformée dans un plan unique et
dans laquelle se déplacent lesdits éléments de
liaison (C), caractérisé en ce qu’il comprend en
outre un chariot mobile (16) et un premier ensemble
d’au moins un rail de guidage s’étendant dans un
premier sens de guidage et sur lequel le chariot mo-
bile est monté, la chaîne (14) comprenant une pre-
mière extrémité pourvue de moyens d’attachement
sur un bras (18) levé à partir de l’appareil de rayons
X, et une extrémité opposée comprenant des
moyens d’attachement au chariot mobile, la chaîne
étant capable de se déformer dans un plan horizontal
unique afin de maintenir la déformation de la chaîne
dans ce plan horizontal.

2. Dispositif selon la revendication 1, comprenant une
deuxième chaîne (19) dans laquelle les éléments de
liaison se déplacent et comprenant une première ex-
trémité comprenant des moyens d’attachement au
chariot (16) et une extrémité opposée attachée à un
support fixe.

3. Dispositif selon l’une des revendications 1 et 2, dans
lequel au moins l’un des moyens d’attachement
comprend un moyen d’attachement de pivot com-
prenant un axe de pivot vertical.

4. Dispositif selon l’une quelconque des revendications
1 à 3, comprenant un deuxième ensemble d’au
moins un rail de guidage (25a, 25b) s’étendant dans
un deuxième sens de guidage différent du premier
sens de guidage, et sur lequel le premier ensemble
de rails de guidage est monté de manière à pouvoir
coulisser.

5. Dispositif selon la revendication 4, dans lequel le pre-
mier sens de guidage est perpendiculaire au deuxiè-
me sens de guidage.

6. Dispositif selon l’une quelconque des revendications
1 à 5, comprenant un contrepoids (20) capable de
déplacer le chariot (16) à une position de repos à
laquelle ledit chariot est situé à une extrémité du pre-
mier ensemble de rails de guidage.

7. Appareil de rayons X comprenant un tube de rayons
X (2), un détecteur (4) de rayons X placé à l’opposé
du tube de rayons X dans un sens d’émission de
rayons X et un dispositif mobile (8) sur lequel le tube
de rayons X et le détecteur de rayons X sont montés,
ledit appareil étant pourvu d’éléments (C) pour relier
l’appareil qui se déplace dans un bras (18) levé à
partir du dispositif mobile, comprenant en outre un
dispositif de support comprenant une chaîne (14)
attachée par l’une de ses extrémités au bras et dans
lequel se déplacent lesdits éléments de liaison, ca-
ractérisé en ce que la chaîne est capable de se
déformer dans un plan horizontal unique afin de
maintenir la déformation de la chaîne dans ce plan
horizontal.

8. Appareil selon la revendication 7, dans lequel les
éléments de liaison (C) comprennent un ensemble
de câbles de liaison électrique, d’au moins un con-
duit dans lequel circule un fluide de refroidissement
de l’appareil et d’au moins un canal de transmission
de données.
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