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(54) Refrigerating appliance with guiding element for a flexible tubular element

(57) The present invention relates to a refrigerating
appliance comprising a cabinet (102), at least one door
(103a) and at least one flexible tubular element (112)
inserted on one side in the cabinet (102) and on the other
side in the door (103a), the door (103a) being connected
to the cabinet (102) through at least one hinge (110) al-
lowing the door (103a) to rotate about an axis of rotation
(111) for opening and closing; the refrigerating appliance
further comprises a guiding element (113), wherein the
guiding element (113) comprises a guiding fulcrum (114)

defining a guiding axis (115) around which the flexible
element (112) is adapted to wind and unwind, at least
partially, during the closing and opening, respectively,
and further comprises a support (116) defining a surface
substantially perpendicular to the guiding axis (115) and
adapted to support the flexible tubular element (112).

The present invention also relates to other aspects
of a refrigerating appliance (201, 301) and to a method
for configuring the opening of a door (303a, 303c) of a
refrigerating appliance (301).
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a refrigerating
appliance, typically for household use. In particular, the
present invention relates to a refrigerating appliance
comprising a flexible tubular element that connects the
cabinet of the refrigerating appliance to a door of the re-
frigerating appliance.

[PRIOR ART]

[0002] Refrigerating appliances are equipped with a
cabinet that contains one or more refrigerating cells. At
least one door is present for closing these refrigerating
cells, and commonly there is one door for each cell. Each
door is connected to the cabinet by means of one or more
hinges that allow for constrained outward rotation of the
door for opening the same.
[0003] In the case of household refrigerators, the cells
are adapted to contain food; often there are two cells:
one cell for fresh food and one cell for frozen food.
[0004] Household refrigerators, and more in general
refrigerating appliances, quite often require the presence
of a tubular connection element, which is inserted into
the cabinet on one side and into the door on the other
side.
[0005] Said tubular connection element may be an
electric cable or a pipe. The pipe may, for example, be
connected to a refrigerated-water dispenser, while the
electric cable may electrically connect a door-mounted
light source or display. In these cases, since the door is
mounted to the cabinet with the possibility of rotating
about the hinges, it is necessary to adopt a solution that
allows the door to rotate without being hindered by the
tubular element and without damaging the same.
[0006] A solution is described in patent US 2,148,787,
which describes a refrigerator comprising an electric ca-
ble secured to the door on one side and to the cabinet
on the other side, in positions close to a hinge, where
relative motion between the door and the cabinet is lim-
ited; of course, this solution requires a cable which is long
and flexible enough to follow the door movement. It is
clear that, in the solution summarized above, frequent
door opening operations will lead to wear of the cable
and especially of the sheath thereof, with the risk of dan-
gerously exposing the electric wires; moreover, this so-
lution is hardly applicable to pipes to be used for liquids,
due to their rigidity.
[0007] Another example of a solution is described in
document EP1624264, which relates to a refrigerating
appliance equipped with a door connected to the cabinet
by means of hinges and with a seat on the door for in-
serting a tubular element; the seat is coaxial to the axis
of rotation of the hinges, in a position detached from the
latter. In this manner, the tubular element is isolated from
the hinges, thus avoiding the risk of damaging the tubular

element while opening the door. However, this solution
has some drawbacks as well, since the adopted config-
uration requires much room for accommodating the tu-
bular element without interference with the hinge. This
drawback is made even more important by the fact that
modern household appliances need to be as compact
and capacious as possible, with no wasted room.
[0008] Another example of a solution is described in
document EP1191289, which relates to a refrigerating
appliance wherein the door is connected to the cabinet
by means of hinges, and wherein the hinges are provided
with a shaped portion with an elongated aperture, which
allows some movement of the tubular element therein.
In this manner, the tubular element can be accommodat-
ed and guided within the aperture, and the slack of the
tubular element is taken up by a return spring. However,
also this solution has some drawbacks; in particular, the
flexible tubular element is subject to movements that are
more or less free, and risks being pinched or, even worse,
cut by the rigid elements of the door and/or the cabinet,
which have edges, some sharp. In general, it is also de-
sirable to provide solutions that allow the door of the re-
frigerator to be opened to the right or to the left, which
require the installation of hinges on both the right and left
sides of the cabinet. The refrigerator can thus be easier
to place into a household environment, such as a kitchen,
according to the user’s preferences.
[0009] It is therefore advantageous to provide also
those refrigerators which comprise a flexible tubular el-
ement as described above with the possibility of "revers-
ing" the door opening direction by mounting the door dif-
ferently to the hinges and a different solution for the flex-
ible tubular element, which will follow a path on the side
on which the hinges are located.
[0010] One example of a refrigerator comprising a flex-
ible tubular element is known from document EP 1 565
637 B1. Said document describes a refrigerator compris-
ing an electric power cable running in the cabinet and
connected to a respective electric power cable running
in the door, which supplies power to a display. According
to such a solution, an auxiliary cabling is provided for
changing the position of the hinges from one side of the
cabinet to the other and reversing the door opening di-
rection. Said auxiliary cabling is adapted to extend the
electric power cable that runs in the cabinet up to a dif-
ferent side of the cabinet itself, so that the auxiliary ca-
bling will be connected to the power cable running in the
door, when the door opening direction is reversed.
[0011] The solution known from EP 1 565 637 B1 im-
plies, however, the drawback that it requires an auxiliary
cabling, which runs in a seat specially formed inside the
cabinet; therefore, the refrigerator’s structure becomes
more complex, with elements that might be unused (if
the door opening direction remains the standard one)
and that will increase the costs incurred for manufactur-
ing the appliance.
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[OBJECTS AND SUMMARY OF THE INVENTION]

[0012] The object of the present invention is to provide
a refrigerating appliance capable of solving some of the
problems suffered by the prior art.
[0013] It is in particular one object of the present in-
vention to provide a refrigerating appliance that compris-
es a tubular connection element between the cabinet and
the door, wherein the tubular element will not risk suffer-
ing any damage when opening or closing the door.
[0014] It is another object of the present invention to
provide a refrigerating appliance wherein the tubular el-
ement is accommodated in a compact fashion, so as to
minimize the room it occupies with the door open and
with the door closed.
[0015] It is a further object of the present invention to
provide a refrigerating appliance wherein the tubular el-
ement has such a configuration that it can be easily as-
sembled, thus improving the production and/or mainte-
nance of the refrigerating appliance.
[0016] It is a further object of the present invention to
provide a refrigerating appliance that comprises a tubular
element for a connection between the cabinet and the
door, wherein the door opening direction can be reversed
by moving the hinges from one side of the cabinet to the
other in a simple and effective manner.
[0017] It is a further object of the present invention to
provide a refrigerating appliance wherein the configura-
tion of the tubular element can be changed in a simple
manner for switching to a different side of the refrigerating
appliance, without requiring any additional components.
[0018] It is a further object of the present invention to
provide a refrigerating appliance wherein the tubular el-
ement is housed in a protected and compact fashion, so
as to minimize its dimensions and reduce the risk of dam-
age thereto.
[0019] It is yet another object of the present invention
to provide a refrigerating appliance wherein the tubular
element has such a configuration that it can be easily
assembled, so as to improve the reversal of the opening
direction of the door of the refrigerating appliance itself.
[0020] These and other objects are achieved through
a refrigerating appliance as set out in the appended
claims, which are an integral part of the present descrip-
tion.
[0021] One idea at the basis of the present invention
is to provide a refrigerating appliance comprising a cab-
inet, at least one door and at least one flexible tubular
element inserted on one side in the cabinet and on the
other side in the door, wherein the door is connected to
the cabinet through hinges allowing it to rotate about an
axis of rotation for opening and closing; the refrigerating
appliance further comprises a guiding element that com-
prises a guiding fulcrum, wherein the guiding fulcrum de-
fines a guiding axis around which the flexible element is
adapted to wind and unwind, at least partially, during said
closing and opening respectively, and further comprises
a support defining a surface substantially perpendicular

to the guiding axis and adapted to support the flexible
tubular element.
[0022] Said guiding element allows to protect the tu-
bular element while opening and closing the door. Its
particular configuration, comprising a fulcrum around
which the tubular element is adapted to wind, allows the
guiding element to remain compact both when the door
is open and when the door is closed; in addition, assem-
bling the flexible tubular element inside the guiding ele-
ment is a simple and straightforward operation.
[0023] Preferably, the guiding fulcrum defines a guid-
ing axis which is substantially parallel to the axis of rota-
tion of the hinges, thus preventing the flexible tubular
element from being stressed.
[0024] In this manner, the tubular element remains
substantially orthogonal to the axis of rotation of the hing-
es, and a predetermined minimum value of the radius of
curvature of the flexible tubular element is ensured.
[0025] Preferably, the guiding element is adapted to
further rotate about the guiding axis. Moreover, the guid-
ing element comprises a guiding portion with a housing
that accommodates a segment of the flexible tubular el-
ement on the door side. In this way, the guiding element
provides better protection of the tubular element while
opening and closing the door. Preferably, the housing is
so shaped as to define a trajectory of the flexible tubular
element that is convex in projection on the support sur-
face, facing outwards from the cabinet, thereby improving
the door closing operations.
[0026] In a preferred embodiment, the dimension of
the housing along the flexible tubular element is equal to
or greater than 5 times the diameter of the flexible tubular
element, thus improving the guidance thereof.
[0027] Preferably, the support of the guiding element
comprises a shaped annular portion and a tapered lateral
portion, which are connected together to hold the flexible
tubular element, which is partially wound around the guid-
ing fulcrum, also laterally.
[0028] Preferably, inside the refrigerating appliance
the flexible tubular element runs on a trajectory between
the guiding axis and the axis of rotation of the hinges.
[0029] Preferably, the guiding element is supported by
a bracket constrained to the cabinet of the refrigerating
appliance. Preferably, the guiding element and the flex-
ible tubular element are positioned at an edge of the door,
preferably the upper edge.
[0030] Typically, the flexible tubular element can be a
pipe carrying a liquid or a sheath incorporating at least
one electric cable to be connected, for example, to a dis-
play or to electric devices arranged in the door.
[0031] According to another aspect of the present in-
vention, a refrigerating appliance is provided which com-
prises a cabinet, at least one door and at least one flexible
tubular element inserted one side in the cabinet and on
the other side in the door, wherein the door is connected
to the cabinet through at least one hinge allowing it to
rotate about an axis of rotation for opening and closing;
the refrigerating appliance further comprises a guiding
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element further comprising a passage element for the
flexible tubular element; said passage element compris-
es a substantially annular or semi-annular portion having
a central axis substantially parallel to the axis of rotation
of the hinge, wherein the flexible tubular element passes
inside the passage element, and wherein the guiding el-
ement further comprises a supporting element con-
strained to the passage element and adapted to hold the
passage element in a fixed position relative to the hinge
while opening and closing the door.
[0032] Said guiding element allows to protect the tu-
bular element while opening and closing the door. Its
particular configuration allows the tubular element to be
guided in such a way that at least a segment thereof
within the annular or semi-annular portion of the passage
element is aligned with respect to the central axis, and
hence parallel to the axis of rotation of the hinges, about
which the whole door rotates as it opens, so as to avoid
stressing the flexible tubular element.
[0033] Preferably, the refrigerating appliance compris-
es a supporting bracket for the hinge, which bracket is
rigidly constrained to the cabinet, the supporting element
being rigidly constrained to this bracket. Furthermore,
the flexible tubular element is preferably further guided
by the bracket along a trajectory substantially perpendic-
ular to the central axis, thus creating a first bend of the
flexible tubular element as it enters the passage element.
Said bend allows the guiding element to have more com-
pact dimensions, both with the door open and with the
door closed. Preferably, the guiding element further com-
prises a guiding portion, rotatably constrained to the pas-
sage element and adapted to rotate in a plane perpen-
dicular to the axis of rotation of the hinges, wherein said
guiding portion comprises a housing for a segment of
said flexible tubular element (12), thus accommodating
said flexible tubular element on the side thereof inserted
in said door (3a). This further improves the guidance and
protection of the flexible tubular element.
[0034] Preferably, the flexible tubular element is further
guided by the guiding element along a trajectory sub-
stantially perpendicular to the central axis, thus creating
a second bend of the flexible tubular element as it exits
the passage element towards the door. Said bend allows
the guiding element to have even more compact dimen-
sions, both with the door open and with the door closed.
[0035] Preferably, the housing of the guiding portion is
substantially straight, and its length is preferably equal
to at least 5 times the diameter of the flexible tubular
element.
[0036] In a preferred embodiment, the substantially
semi-annular portion of the passage element has a sub-
stantially C-shaped cross-section relative to the central
axis to allow the flexible tubular element to be mounted
inside of it even if said guiding element has been previ-
ously assembled. In this way, assembling the flexible tu-
bular element inside the guiding element becomes a sim-
ple and straightforward operation.
[0037] Preferably, in a refrigerating appliance accord-

ing to the present invention the guiding element is adapt-
ed to be reversibly housed on a right side or on a left side
of the cabinet, and the length of the flexible tubular ele-
ment is such that it can run on the right side or on the left
side, respectively, depending on the opening direction of
said door about said axis of rotation. In this manner, it is
possible to ensure reversibility of the door opening direc-
tion while keeping intact all functionalities of the refriger-
ating appliance.
[0038] Preferably, the guiding element and the flexible
tubular element are positioned near an edge of the door,
preferably the upper edge.
[0039] Typically, the flexible tubular element can be a
pipe carrying a liquid or a sheath incorporating at least
one electric cable to be connected, for example, to a dis-
play or to electric devices arranged in the door.
[0040] According to yet another aspect of the present
invention, a refrigerating appliance is provided which
comprises a cabinet, at least one door and at least one
flexible tubular element inserted on one side in the cab-
inet and on the other side in the door; the door is con-
nected to the cabinet through at least one hinge on a left
side or a right side of the cabinet, which allows the door
to rotate about an axis of rotation for opening or closing;
the flexible tubular element is inserted in the front panel
of the cabinet, in a central portion relative to the left side
and right side, and has such a length as to run along a
path extending from the central portion to the hinge,
whether it is located on the left side or on the right side
of the cabinet.
[0041] In this manner, it becomes possible to provide
reversibility of the door opening direction by simply
changing the path of the flexible tubular element, moving
it to the hinge side whether the left or the right one.
[0042] Such a configuration can be easily changed to
switch to a different side of the refrigerating appliance
without requiring any additional components, and this
change can be made during production as well as by
service personnel or by the user him/herself.
[0043] The tubular element is accommodated in a pro-
tected and compact fashion in the refrigerating appliance
near the hinges, in the cabinet and in the door, thus min-
imizing room occupation and protecting it from undesired
access.
[0044] The present invention allows, therefore, to pro-
vide a refrigerating appliance wherein the tubular ele-
ment can be easily accommodated, and wherein revers-
ing the door opening direction is a simple operation.
[0045] Typically, the flexible tubular element can be a
pipe carrying a liquid or a sheath incorporating at least
one electric cable to be connected, for example, to a dis-
play or to electric devices arranged in the door.
[0046] The present invention also relates to a method
for configuring the opening of a door of a refrigerating
appliance, which is preferably implemented in an appli-
ance as herein described.
[0047] Further advantageous and particular aspects
will become apparent from the following detailed descrip-
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tion and from the dependent claims.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0048] Some preferred and advantageous embodi-
ments will now be described by way of non-limiting ex-
ample with reference to the annexed drawings, wherein:

- Figure 1 schematically shows a refrigerating appli-
ance according to the present invention.

- Figure 2 schematically shows the refrigerating ap-
pliance of Figure 1 with the door open.

- Figure 3 shows in detail a solution for guiding a tu-
bular element in a refrigerating appliance according
to the present invention, in closed door configuration.

- Figure 4 illustrates the solution of Figure 3 in open
door configuration.

- Figure 5 shows in more detail a solution for guiding
a tubular element in a refrigerating appliance accord-
ing to the present invention.

- Figure 6 shows in detail yet another solution for guid-
ing a tubular element in a refrigerating appliance ac-
cording to the present invention.

- Figure 7 exemplifies a further variant of a refrigerat-
ing appliance according to the present invention.

- Figure 8 schematically shows a further refrigerating
appliance according to the present invention.

- Figure 9 schematically shows the refrigerating ap-
pliance of Figure 8 with the door open.

- Figure 10 shows in detail a solution for guiding a
tubular element in a refrigerating appliance accord-
ing to the present invention, in closed door configu-
ration.

- Figure 11 shows a different view of the solution of
Figure 10.

- Figure 12 shows a solution for guiding a tubular el-
ement in a refrigerating appliance according to the
present invention, wherein the door hinges have
been omitted for clarity.

- Figure 13 illustrates in detail the solution of Figure
12, wherein the door hinges are present as well.

- Figure 14 schematically shows yet another refriger-
ating appliance according to the present invention.

- Figure 15 schematically shows the refrigerating ap-
pliance of Figure 14 with the door open, with right-
hand (a) or left-hand (b) hinges.

- Figure 16 shows in detail a solution for the passage
of a tubular element in a refrigerating appliance ac-
cording to the present invention.

- Figure 17 illustrates the solution of Figure 16, with
covers added thereto.

[0049] The drawings show different aspects and em-
bodiments of the present invention and, where appropri-
ate, similar structures, components, materials and/or el-
ements in the various drawings are designated by the
same reference numerals.

[DETAILED DESCRIPTION OF THE INVENTION]

[0050] Common refrigerating appliances include re-
frigerators for household use; the following description
will refer to said appliances, without the invention being
however limited thereto.
[0051] Figure 1 schematically shows a refrigerator 101
according to the present invention. Said refrigerator 101
comprises a cabinet 102 placed on a base laid on the
ground; typically, the walls of the cabinet comprise a thick
layer of thermoinsulating material to ensure that the op-
erating temperatures are maintained.
[0052] The refrigerator 101 comprises two refrigeration
cells, one of which is used for fresh food and is arranged
in the upper part of the cabinet 102, while the other one
is used for frozen food and is arranged in the lower part
of the cabinet 102. The refrigerator 101 comprises two
doors; in particular, there is an upper door 103a for the
cell for fresh food, and a lower door 103b for the cell for
frozen food.
[0053] The doors 103a and 103b of the refrigerator 101
are each connected to the cabinet by means of one or
more hinges, which allow the doors to be opened and
closed by the user through a rotary movement about a
vertical axis; in the field of refrigerating appliances, hing-
es of various types are commonly used, which are gen-
erally known to those skilled in the art.
[0054] In this non-limiting example of embodiment, the
refrigerator 1 comprises a display 104 positioned on the
outside of the door 3a. Through the display 104 the user
can, for example, control the operation of the refrigerator
by setting the operating temperature thereof. In general,
a plurality of functions can be executed by means of the
display 104 and its user interface, in accordance with the
prior art.
[0055] It can therefore be appreciated that the display
104 requires, for its operation, a power connection, and
preferably also a signal connection, that connect the dis-
play 104 to the main body of the cabinet 102, in which
the electric and electronic devices that ensure the proper
operation of the refrigerator 101 are typically found.
[0056] It is therefore apparent that the refrigerator 101
comprises a flexible tubular element for an electric cable,
which connects the cabinet 102 to the door 103a. Said
electric cable may be used, for example, for supplying
power to the display 104 and also to a light source mount-
ed on the door 103a and facing towards the inside of the
refrigerator, i.e. towards the upper refrigeration cell.
[0057] In the example shown in the drawing, the tubular
element is a sheath containing multiple electric wires
and/or signal wires for powering and controlling the dis-
play 104, e.g. a touchscreen-type display. Alternatively,
said tubular element may be, for instance, a pipe carrying
a liquid, which connects the cabinet 102 to the door 103a;
said pipe may be used, for example, to supply a refrig-
erated water distributor mounted on the door 103a and
facing outwards from the refrigerator. Other possible ap-
plications of the flexible tubular element will become ap-
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parent to the man skilled in the art in the light of the
present description and of the advantages deriving there-
from. Furthermore, alternative embodiments of the
present invention may utilize multiple tubular elements,
even different from one another, whether coupled in par-
allel or not.
[0058] Figure 2 schematically shows the refrigerator
101 with the door 103a open; this drawing clearly shows
the path followed by the flexible tubular element, which
runs in the highlighted region 105, near the upper hinge
of the door 103a.
[0059] The tubular element must therefore be flexible
enough to follow the opening and closing movements of
the door 103a, which cause it to flex considerably, par-
ticularly in the region 105.
[0060] In the preferred embodiment, the display 104 is
positioned at the centre of the door 103a, and the flexible
tubular element is arranged near the right-hand hinges
of the door 103a.
[0061] Since it would be easy to conceive a variant of
the refrigerating appliance 101 with left-hand hinges,
which would change the opening direction of the door
103a, it is advantageous to provide an embodiment of
the refrigerator 101 wherein the flexible tubular element
comprises suitable electric or hydraulic connectors al-
lowing the refrigerator 101 to be easily assembled,
whether it has right-hand hinges (as shown in Figure 1)
or left-hand hinges (not shown) for the door.
[0062] Figure 3 illustrates in more detail the region 105
of Figure 2, clearly showing the path followed by the flex-
ible tubular element.
[0063] The refrigerator 101 comprises at least one
hinge 110 having an axis of rotation 111 to allow the door
103a to rotate relative to the cabinet 102. The axis of
rotation 110 is substantially vertical in the normal oper-
ating conditions of the refrigerator 101. In a preferred
embodiment, the hinge 110 comprises a first hinge ele-
ment fastened to the cabinet 102 and a second hinge
element fastened to the door 103a and mounted on the
first hinge element, with the possibility of rotating about
the axis 111.
[0064] As previously illustrated, the refrigerator com-
prises a flexible tubular element 112 that connects the
cabinet 102 to further elements (not shown) comprised
in the door 103a. In order to protect and guide the tubular
element as the door is opened or closed, the refrigerator
101 comprises a guiding element 113.
[0065] In particular, the guiding element 113 compris-
es a guiding fulcrum 114 about which the flexible tubular
element 112 is adapted to at least partially wind when
the door 103a is closed or unwind when the door 103a
is opened. The guiding fulcrum 114 has a guiding axis
115, about which the flexible tubular element can wind;
said guiding axis 115 is substantially parallel, in space,
to the axis of rotation 111 of the hinge 110. In other words,
the guiding axis 115 is substantially vertical in the normal
operating conditions of the refrigerator 101.
[0066] Thanks to the above-specified solution, in par-

ticular to the substantial parallelism between the axis of
rotation 111 and the guiding axis 115, the door 103a can
rotate without being hindered by the flexible tubular ele-
ment 112, and therefore with less risk of causing damage
thereto.
[0067] Furthermore, since the passage of the tubular
element 112 is independent of the structure of the hinge
110, both the passage for the tubular element 112 and
the hinges can be more freely designed and positioned
in the refrigerator 101. The guiding element 113 further
comprises a support 116, inside of which the flexible tu-
bular element 112 is housed and supported. The support
116 comprises an annular surface, substantially perpen-
dicular to the guiding axis 115, which supports the flexible
tubular element 112 from below. The support 116 further
comprises a scroll-shaped lateral portion adapted to lat-
erally contain the flexible tubular element 112, in partic-
ular as the door 103a opens or closes. Preferably, the
surface of the support 116 is radiused between the an-
nular portion and the lateral portion, with a radius sub-
stantially equal to the radius of the flexible tubular ele-
ment 112.
[0068] In particular, the flexible tubular element 112
follows, in space, a trajectory defined by the support 116
of the guiding element 113, wherein this trajectory ex-
tends in space in such a way as to cause the flexible
tubular element 112 to pass between the axis of rotation
111 and the guiding axis 115, thereby defining a partic-
ularly advantageous kinematic configuration that re-
quires less than a complete turn of the flexible tubular
element 112 around the guiding fulcrum 114. Other spa-
tial configurations may, on the other hand, require a
greater number of turns.
[0069] As will be described more in detail below, the
support 116 is in its turn supported by a bracket.
[0070] The lateral surface of the support 116 is so
shaped as to allow the flexible tubular element 112 to
slide at least tangentially, so that it can still make small
settling movements which are necessary during the
opening and closing actions of the door 103a. In other
words, the edge of the supporting element 116 has such
dimensions that allow the flexible tubular element to wind
and unwind, and comprises rounded edges that will not
damage or cut the flexible tubular element.
[0071] Preferably, the support 116, and in general the
whole guiding element 113, are made of plastic material.
The guiding element 113 may either be made as one
piece or comprise a plurality of elements constrained to
one another, e.g. by joining, welding or glueing.
[0072] In turn, the guiding element 113 is adapted to
rotate about the guiding axis 115, e.g. by means of an
additional hinge (not shown in the drawing), or it is adapt-
ed to rotate about an axis near the guiding fulcrum 114,
so as to better follow the settling movements of the flex-
ible tubular element 12 as the door 103a opens or closes.
[0073] The guiding element 113 comprises, in the il-
lustrated preferred embodiment, a guiding portion 117a
that defines a channel in which the flexible tubular ele-
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ment 112 is housed and runs. The guiding portion 117a
is located on the side of the guiding element 113 that
faces towards the door 103a, and performs the function
of accompanying the flexible tubular element 112 as the
door 103a opens or closes. Preferably, the guiding por-
tion 117a comprises retaining means adapted to retain
therein the flexible tubular element; for example, the guid-
ing portion 117a comprises an inward-facing protrusion
on its edge, which prevents the flexible tubular element
112 from coming out of the channel defined by the guiding
portion 117a; preferably, the guiding portion 117a com-
prises a specially shaped portion to allow the flexible tu-
bular element 112 to be fitted in a controlled manner by
the assembler into the respective seat inside the guiding
portion 117a. Alternatively, the retaining means may be
resilient mobile portions, interference fit couplings, me-
chanical hooks, clamps, or other known retaining means
for cables and pipes.
[0074] The width of the channel of the guiding portion
117a is preferably slightly greater than the diameter of
the flexible tubular element 112, and its development
length along the section of flexible tubular element 112
is preferably equal to at least 5 times the diameter of the
flexible tubular element 112; this makes for improved
guidance when opening or closing the door 103a.
[0075] Preferably, the guiding portion 117a is rigidly
constrained to the support 116, and is adapted to rotate
together with it about the guiding axis 115, as aforemen-
tioned.
[0076] The guiding portion 117a is preferably so
shaped as to have a curvature that extends in a plane
perpendicular to the guiding axis 115, i.e. a plane sub-
stantially parallel or substantially coinciding with the
plane of the annular surface of the support 116. There-
fore, the curvature of the guiding portion 117a extends
with respect to the plane of motion of the guiding element
113 when the door is opened or closed.
[0077] Preferably, the curvature of the guiding portion
117a is convex outwards, i.e. towards the opening direc-
tion of the door 103a. In particular, this curvature follows,
in general, the curvature of the flexible tubular element
112 inside the support 116 when the door 103a is in the
closed condition. As will become more apparent later on,
this particular curvature of the guiding portion 117a al-
lows to improve the closing of the door 103a by further
guiding the flexible tubular element and protecting it dur-
ing the movement.
[0078] Figure 4 shows a view of the refrigerator 101
with the door 103a in the open position, i.e. angled by
more than 90° relative to the front surface of the cabinet
102.
[0079] In this view one can appreciate the bracket 118
that supports the guiding element 113. The bracket 118
is constrained to the cabinet 102 and comprises a profiled
flat surface on which the guiding element 113 rests, the
latter being preferably constrained in such a way as to
still be able to rotate, as previously described.
[0080] In the embodiment of Figure 4 one can appre-

ciate a variant of the guiding portion, designated by ref-
erence 117b. Said variant of the guiding portion 117b
does not comprise the retaining means described with
reference to the element 117a; it is therefore to be un-
derstood that the guiding portion 117b integrates differ-
ent, invisible retaining means, e.g. glue, i.e. it does not
include any retaining means if they are not necessary for
a specific application in the refrigerating appliance.
[0081] In this view one can also appreciate the trajec-
tory followed by the flexible tubular element 112 when
the door 103a is open. It must be noted that the flexible
tubular element 112 has different curvatures between
the piece comprised in the guiding portion 117b and the
piece comprised in the scroll of the support 116. As pre-
viously described, the curvature of the guiding portion
117b is convex outwards, so that it already complies with
the curvature that the flexible tubular element 112 will
take when the door 103a is closed; it thus becomes easier
to close the door, while still avoiding any risk of damage
to the flexible tubular element, which will not encounter
any obstacle and will be already prearranged for the cor-
rect closure of the door 103a.
[0082] Figure 5 illustrates the guiding element 113 with
the door 103a in the open condition. In this embodiment,
the refrigerator 101 further comprises a covering element
119 to be fitted on the bracket 118 and having a shape
substantially matching the annular portion of the support
116. While the covering element 119 certainly has aes-
thetic functions, it also protects the flexible tubular ele-
ment 112 against accidental access as well as against
cutting and abrasion.
[0083] Preferably, also the covering element 119 is
made of plastic material.
[0084] Considering the presence of the covering ele-
ment 119, the man skilled in the art will certainly appre-
ciate the advantages resulting therefrom when assem-
bling the refrigerator 101, particularly as regards the flex-
ible tubular element 112 and the passage thereof inside
the guiding element 113. In fact, it will be sufficient to put
the guiding element 113 in the operating position, fit the
flexible tubular element 112 into it by following the path
exemplified in Figure 4, and then add the covering ele-
ment 119 as exemplified in Figure 5.
[0085] Numerous variations are of course possible for
the covering element 119, whether it is constrained to
the cabinet, to the bracket or even to the door, or it simply
consists of an annular portion directly secured to the el-
ement 116 or to the guiding fulcrum 114.
[0086] In Figure 5 one can also appreciate the pres-
ence of a connector 120, which is positioned substantially
at the centre of the door 103a, near the upper edge there-
of, which allows assembling an electric or hydraulic circuit
as previously described with reference to Figures 1 and
2. Figure 6 shows again the guiding element 113 with
the door 103a in the open condition. In this embodiment,
the refrigerator 101 further comprises a moulding 121,
which essentially has aesthetic functions while also pro-
tecting the flexible tubular element, which is in fact no
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longer visible in this drawing.
[0087] The moulding 121 comprises an aperture 122,
which is adapted to allow the flexible tubular element to
pass and reach the door 103a; the aperture 122 has such
shape and dimensions that also allow the guiding ele-
ment 113 to rotate and the guiding portion 117b to be
inserted into the moulding 121. Figure 7 shows an ex-
emplary variant of a refrigerator comprising a guiding de-
vice 113 according to the present invention.
[0088] As aforementioned, a refrigerator according to
the present invention may be equipped with a door 103a
comprising hinges 110 on the right side of the cabinet
102, as shown, or it may be equipped with a different
door comprising hinges on the left side of the cabinet
102, depending on the user’s requirements and the avail-
able room. It is therefore advantageous to offer, in this
respect, the possibility of making the door of the refrig-
erating appliance "reversible". It is therefore clear that, if
one wants to change the door configuration, e.g. from
"left-hand" hinges to "right-hand" hinges on the cabinet,
it will also be necessary to modify the path of the flexible
tubular element, in particular inside the guiding element.
[0089] A guiding element provided in a refrigerator in
accordance with the present invention offers significant
advantages in a situation wherein "reversibility" of the
refrigerator door is needed.
[0090] In fact, the preferred embodiment of the guiding
element 113, described and shown in the drawing, allows
mounting the same element, with no structural modifica-
tions, also on the opposite side of the cabinet, so that the
flexible tubular element will still be guided also even when
the door opening direction is changed.
[0091] Figure 7 exemplifies this possibility, represent-
ing a refrigerator configuration that, though it has little
practical importance, is well representative of the flexi-
bility and of the advantages of this solution.
[0092] The guiding element 113 mounted towards the
right side of the cabinet 102, near the door 103a, acts as
a guide for the flexible tubular element as described
above.
[0093] A guiding element 113b perfectly analogous to
the element 113 can be positioned on the opposite side,
i.e. the left side of the cabinet 102. The guiding element
113b therefore exactly corresponds to the guiding ele-
ment 13, but it is "reversed" to take a configuration that
allows guiding the flexible tubular element also on the
other side of the cabinet.
[0094] In fact, within the guiding element 113b there is
a guiding fulcrum, i.e. the same fulcrum 114 which is not
visible in this drawing; also, the guiding element 113 fur-
ther comprises a support that defines a surface adapted
to support the flexible tubular element: in the case of the
guiding element 113b, the support is integrated into the
component 119 already described, but it is positioned
under the guiding element 113b as shown in the drawing.
Likewise, the component 116 of the guiding element
113b acts as a cover for the flexible tubular element. In
other words, the components 116 and 119 have respec-

tive opposite configurations depending on whether the
guiding element is assembled according to the configu-
ration 113 or 113b.
[0095] In addition, the guiding element 113b comprises
the guiding portion 117a, which, as previously described,
comprises retaining means to avoid that the flexible tu-
bular element might fall downwards as it is guided into
the guiding element 113b in the configuration shown in
the drawing.
[0096] Said guiding portion 117a faces towards the in-
side of the portion defined by the door 103a and by the
respective seat in the cabinet 102; it can therefore be
appreciated that the guiding element 113b would provide
guidance and protection of the flexible tubular element,
as already described, even if the door were applied to
hinges mounted on the left side of the cabinet 102.
[0097] To this end, the refrigerator embodiment shown
in Figure 7 employs a hinge support, i.e. the bracket 123,
which at the same time allows the following: mounting a
hinge to rotatably support the door 103a when con-
strained to the left side of the cabinet; and housing the
guiding element 113b as already described, with the
component 119 constrained to the cabinet.
[0098] The bracket 123 is therefore appropriately
shaped, distinctly from the bracket 118 previously de-
scribed, on the right side of the cabinet 102.
[0099] In a preferred embodiment, aiming at simplify-
ing the assembly of the refrigerator and the reversal of
the door opening direction, the flexible tubular element
comprises suitable connectors, e.g. hydraulic or electric
ones, that define multiple lengths thereof.
[0100] In particular, it is advantageous that the flexible
tubular element comprises connectors which have such
shapes and are arranged in such positions as to allow
the flexible tubular element to run, without distinction, on
the left side or on the right side of the cabinet.
[0101] For example, the flexible tubular element may
have such a length as to arrive in proximity of the centre
of the upper edge of the door, by following a path on the
right or on the left with respect to the door itself, depend-
ing on the side where the door hinges have been posi-
tioned. Therefore, the flexible tubular element preferably
originates from a cavity formed in the upper central part
of the front edge of the cabinet 102, running inside a
profile up to the hinges of the door 103a (being guided
by the guiding element 113 on the right side or by the
guiding element 113b on the left side), then ending into
the door 103a and making the desired connection.
[0102] Appropriate clearances are allowed between
the various mobile elements to ensure that the door 103
will open and close accurately, without encountering any
obstacles or resistance which might jeopardize the integ-
rity of the system.
[0103] Likewise, appropriate clearances and toleranc-
es allowing the door to open and close properly will also
have to be provided in the cabinet 102, along the path of
the flexible tubular element; such clearances will have to
be determined on the basis of specific design choices
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and, most importantly, of the flexibility and durability of
the tubular element.
[0104] According to a particular aspect of the present
invention, the refrigerating appliance comprises a flexible
tubular element 112 inserted along a trajectory extending
between the guiding axis 115 and the axis of rotation
111. According to a further particular aspect of the
present invention, the refrigerating appliance comprises
a guiding element 113 adapted to be reversibly accom-
modated 113b on a right side or on a left side of the
cabinet 102, wherein the length of the flexible tubular
element 112 is such that it can run on the right side or
on the left side, respectively, depending on the opening
direction of the door 103 about the axis of rotation 111.
[0105] Figure 8 schematically shows a refrigerator 201
according to the present invention. Said refrigerator 201
comprises a cabinet 202 placed on a base laid on the
ground; typically, the walls of the cabinet comprise a thick
layer of thermoinsulating material to ensure that the op-
erating temperatures are maintained.
[0106] The refrigerator 201 comprises two refrigeration
cells, one of which is used for fresh food and is arranged
in the upper part of the cabinet 202, while the other one
is used for frozen food and is arranged in the lower part
of the cabinet 202. The refrigerator 201 comprises two
doors; in particular, there is an upper door 203a for the
cell for fresh food, and a lower door 203b for the cell for
frozen food.
[0107] The doors 203a and 203b of the refrigerator 201
are each connected to the cabinet by means of one or
more hinges, which allow the doors to be opened and
closed by the user through a rotary movement about a
vertical axis; in the field of refrigerating appliances, hing-
es of various types are commonly used, which are gen-
erally known to those skilled in the art.
[0108] In this non-limiting example of embodiment, the
refrigerator 201 comprises a display 204 positioned on
the outside of the door 203a. Through the display 204
the user can, for example, control the operation of the
refrigerator by setting the operating temperature thereof.
In general, a plurality of functions can be executed by
means of the display 204 and its user interface, in ac-
cordance with the prior art.
[0109] It can therefore be appreciated that the display
204 requires, for its operation, a power connection, and
preferably also a signal connection, that connect the dis-
play 204 to the main body of the cabinet 202, in which
the electric and electronic devices that ensure the proper
operation of the refrigerator 201 are typically found.
[0110] It is therefore apparent that the refrigerator 201
comprises a flexible tubular element for an electric cable,
which connects the cabinet 202 to the door 203a. Said
electric cable may be used, for example, for supplying
power to the display 204 and also to a light source mount-
ed on the door 203a and facing towards the inside of the
refrigerator, i.e. towards the upper refrigeration cell.
[0111] In the example shown in the drawing, the tubular
element is a sheath containing multiple electric wires

and/or signal wires for powering and controlling the dis-
play 204, e.g. a touchscreen-type display. Alternatively,
said tubular element may be, for instance, a pipe carrying
a liquid, which connects the cabinet 202 to the door 203a;
said pipe may be used, for example, to supply a refrig-
erated water distributor mounted on the door 203a and
facing outwards from the refrigerator. Other possible ap-
plications of the flexible tubular element will become ap-
parent to the man skilled in the art in the light of the
present description and of the advantages deriving there-
from. Furthermore, alternative embodiments of the
present invention may utilize multiple tubular elements,
even different from one another, whether coupled in par-
allel or not.
[0112] Figure 9 schematically shows the refrigerator
201 with the door 203a open; this drawing clearly shows
the path followed by the flexible tubular element, which
runs in the highlighted region 205, near the upper hinge
of the door 203a.
[0113] The tubular element must therefore be flexible
enough to follow the opening and closing movements of
the door 203a, which cause it to flex considerably, par-
ticularly in the region 205.
[0114] In the preferred embodiment, the display 204 is
positioned at the centre of the door 203a, and the flexible
tubular element is arranged near the right-hand hinges
of the door 203a.
[0115] Since it would be easy to conceive a variant of
the refrigerating appliance 201 with left-hand hinges,
which would change the opening direction of the door
203a, it is advantageous to provide an embodiment of
the refrigerator 201 wherein the flexible tubular element
comprises suitable electric or hydraulic connectors al-
lowing the refrigerator 201 to be easily assembled,
whether it has right-hand hinges (as shown in Figure 8)
or left-hand hinges (not shown) for the door.
[0116] Figure 10 illustrates in more detail the region
205 of Figure 9, clearly showing the path followed by the
flexible tubular element.
[0117] The refrigerator 201 comprises at least one
hinge 210 having an axis of rotation 211 to allow the door
203a to rotate relative to the cabinet 202. The axis of
rotation 210 is substantially vertical in the normal oper-
ating conditions of the refrigerator 201. In a preferred
embodiment, the hinge 210 comprises a first hinge ele-
ment fastened to the cabinet 202 and a second hinge
element fastened to the door 203a and mounted on the
first hinge element, with the possibility of rotating about
the axis 211.
[0118] As previously illustrated, the refrigerator com-
prises a flexible tubular element 212 that connects the
cabinet 202 to further elements (not shown) comprised
in the door 203a. In order to protect and guide the tubular
element as the door is opened or closed, the refrigerator
1 comprises a guiding element 230.
[0119] In particular, the guiding element 230 compris-
es a passage element 231 in which the flexible tubular
element 212 can pass; said passage element 231 com-
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prises a semi-annular portion having a central axis 232
substantially parallel to the axis of rotation 211 of the
hinge 210.
[0120] As aforesaid, the flexible tubular element 212
passes inside the passage element 231, in particular in-
side the semi-annular portion. Variants of the passage
element 231 may have different shapes, e.g. a substan-
tially annular shape.
[0121] The guiding element 231 further comprises a
supporting element 233, constrained to the passage el-
ement 231. In a preferred embodiment, the supporting
element 233 is rigidly constrained, e.g. by means of a
plug connection, to the bracket 234 that supports the
hinge 210.
[0122] Since the bracket 234 is rigidly constrained to
the cabinet 202, the supporting element 233, which is
rigidly constrained to the bracket 234 itself, becomes ca-
pable of holding the passage element 231 in a fixed po-
sition relative to the hinge 210 as the door 203a opens
or closes. Furthermore, the flexible tubular element 212,
being under the bracket 234 prior to entering into the
guiding element 231, follows a trajectory which is sub-
stantially perpendicular to the central axis 232, thus cre-
ating a first bend of the flexible tubular element 212, which
allows to minimize the room occupied by the guiding el-
ement 230.
[0123] It must be pointed out that the central axis 232
is substantially parallel, in space, to the axis of rotation
211 of the hinge 210; in other words, it is substantially
vertical when the refrigerator 201 is in normal operating
conditions. Thanks to the above-specified solution, par-
ticularly to the substantial parallelism between the axis
of rotation 211 and the central axis 232, the door 203a
can rotate without being hindered by the flexible tubular
element 212, resulting in the latter being less at risk of
damage.
[0124] Furthermore, since the passage of the tubular
element 212 is independent of the structure of the hinge
210, both the passage for the tubular element 212 and
the hinges 210 can be more freely designed and posi-
tioned in the refrigerator 201.
[0125] In general, the surfaces of the guiding element,
such as the surfaces of the passage element 231, are
so shaped as to allow the flexible tubular element 212 to
slide at least partially, thus not hindering its small settling
movements which are necessary during the opening and
closing action of the door 203a. In other words, the semi-
annular portion has such dimensions as to allow the flex-
ible tubular element to pass, and comprises rounded edg-
es that will not damage or cut the flexible tubular element.
[0126] Preferably, the guiding element 230 is made of
plastic material. The passage element 231 and the sup-
porting element 233 may either be made as one piece
or else comprise a plurality of elements constrained to
one another, e.g. by joining, welding or glueing.
[0127] The guiding element 230 comprises, in the il-
lustrated preferred embodiment, a guiding portion 235
that defines a channel in which the flexible tubular ele-

ment 212 is housed and runs. The guiding portion 235
is located on the side of the guiding element 230 that
faces towards the door 203a, and performs the function
of accompanying the flexible tubular element 212 as the
door 203a opens or closes. Preferably, the guiding por-
tion 235 comprises retaining means adapted to retain
therein the flexible tubular element; for example, the guid-
ing portion 235 comprises resilient elements that hold
the flexible tubular element 212 in position and prevent
the flexible tubular element 212 from coming out of the
channel defined by the guiding portion 235. Alternatively,
the retaining means may be protrusions, interference fit
couplings, mechanical hooks, clamps or other known re-
taining means for cables and pipes. The guiding portion
235 is rotatably constrained to the passage element, and
is therefore adapted to rotate in a plane perpendicular to
the axis of rotation 211, i.e. about the central axis 232,
so as to follow the movement of the flexible tubular ele-
ment 212 as the door 203a opens or closes.
[0128] The width of the channel of the guiding portion
235 is preferably slightly greater than the diameter of the
flexible tubular element 212, and its development length
along the section of flexible tubular element 212 is pref-
erably equal to at least 5 times the diameter of the flexible
tubular element 212; this makes for improved guidance
when opening or closing the door 203a.
[0129] The guiding portion 235 is preferably straight.
[0130] In an alternative embodiment (not shown), it is
conceivable that the guiding portion has a curvature ex-
tending in a plane perpendicular to the central axis 232,
or in a plane substantially parallel to the plane of the
annular portion of the passage element 231. Therefore,
the curvature of the guiding portion will develop relative
to the plane of motion of the guiding element when open-
ing and closing the door. Preferably, the curvature of the
guiding portion will be convex outwards, i.e. towards the
opening direction of the door 203a. In particular, this cur-
vature will follow, in general, the curvature of the flexible
tubular element 212. Figure 11 shows a different view of
the solution of Figure 10. In this view one can better ap-
preciate the configuration when the door 203a is closed,
and the passage of the flexible tubular element 212 inside
the guiding element 230.
[0131] In particular, it must be pointed out that the flex-
ible tubular element 212 may be composed of several
pieces, connected together by means of suitable con-
nections 236a and 236b, whether electric or hydraulic
ones, etc.
[0132] Figure 12 shows a view of the refrigerator 201
with the door 203a in the open position, i.e. angled by
more than 90° relative to the front surface of the cabinet
202.
[0133] This view does not show, for clarity, the bracket
234 and the hinge 210, in order to highlight the passage
of the flexible tubular element 212 inside the guiding el-
ement 230. In this view one can appreciate the presence
of a further portion 237 of the passage element 231. Said
portion 237 is a semi-cylindrical shell wall, which is adapt-
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ed to further protect the flexible tubular element 212 when
the door is open, thus hiding it from sight and reducing
the risk of cutting or pinching.
[0134] In this view one can also appreciate the trajec-
tory followed by the flexible tubular element 212 when
the door 203a is open. It can be observed that the flexible
tubular element 212 has two different curvatures, be-
tween the segments that precede and follow its entry into
the passage element 231. As already described, such
curvatures contribute to creating a compact solution,
without however damaging the flexible tubular element,
which encounters no obstacles and is prearranged for
ensuring the proper closure of the door 203a.
[0135] Figure 13 illustrates in detail the solution of Fig-
ure 12, showing the hinge 210 of the door 203a and the
supporting bracket 234.
[0136] In this view one can appreciate the bracket 234
that supports the guiding element 230. The bracket 230
is constrained to the cabinet 202 and comprises a profiled
flat surface under which the flexible tubular element runs,
as previously described.
[0137] A further variation of a refrigerator comprising
a guiding device according to the present invention is
also conceivable, which will be described below.
[0138] As aforementioned, a refrigerator according to
the present invention may be equipped with a door 203a
comprising hinges 210 on the right side of the cabinet
202, as shown, or it may be equipped with a different
door comprising hinges on the left side of the cabinet
202, depending on the user’s requirements and the avail-
able room. It is therefore advantageous to offer, in this
respect, the possibility of making the door of the refrig-
erating appliance "reversible". It is therefore clear that, if
one wants to change the door configuration, e.g. from
"left-hand" hinges to "right-hand" hinges on the cabinet,
it will also be necessary to modify the path of the flexible
tubular element, in particular inside the guiding element.
[0139] A guiding element provided in a refrigerator in
accordance with the present invention may offer signifi-
cant advantages in a situation wherein "reversibility" of
the refrigerator door is needed.
[0140] A conceivable embodiment of the guiding ele-
ment 230 would make it possible, in fact, to mount a sim-
ilar element, thanks to particular symmetries requiring no
structural modifications, also on the opposite side of the
cabinet of the refrigerator. In this way, the guiding ele-
ment could be used for guiding the flexible tubular ele-
ment even when the door opening direction needs to be
reversed.
[0141] In fact, a guiding element perfectly analogous
to its counterpart (or even the very same element) could
be positioned on the opposite side.
[0142] Should the guiding element have to be "re-
versed", it would nonetheless be possible to prevent the
flexible tubular element from falling downwards thanks
to means for retaining the guiding portion.
[0143] A guiding element according to the present in-
vention will ensure, therefore, guidance and protection

of the flexible tubular element as already described, even
if the door is reversed onto hinges mounted on the left
side of the cabinet 202.
[0144] In a preferred embodiment, aiming at simplify-
ing the assembly of the refrigerator and the reversal of
the door opening direction, the flexible tubular element
comprises suitable connectors, as already described
with reference to Figure 11.
[0145] In particular, it is advantageous that the flexible
tubular element comprises connectors which have such
shapes and are arranged in such positions as to allow
the flexible tubular element to run, without distinction, on
the left side or on the right side of the cabinet.
[0146] For example, the flexible tubular element may
have such a length as to arrive in proximity of the centre
of the upper edge of the door, by following a path on the
right or on the left with respect to the door itself, depend-
ing on the side where the door hinges have been posi-
tioned. Therefore, the flexible tubular element preferably
originates from a cavity formed in the upper central part
of the front edge of the cabinet 202, running inside a
profile up to the hinges of the door 203a (being guided
by the guiding element 213 on the right side or by the
guiding element 213b on the left side), then ending into
the door 203a and making the desired connection.
[0147] Appropriate clearances are allowed between
the various mobile elements to ensure that the door 203a
will open and close accurately, without encountering any
obstacles or resistance which might jeopardize the integ-
rity of the system.
[0148] Likewise, appropriate clearances and toleranc-
es allowing the door to open and close properly will also
have to be provided in the cabinet 202, along the path of
the flexible tubular element; such clearances will have to
be determined on the basis of specific design choices
and, most importantly, of the flexibility and durability of
the tubular element.
[0149] According to a particular aspect of the present
invention, the housing of the guiding portion 235 has a
substantially straight extension.
[0150] According to a further particular aspect of the
present invention, the dimension of the housing along
the flexible tubular element 212 is equal to at least 5 times
the diameter of the flexible tubular element 212.
[0151] According to yet another particular aspect of the
present invention, the guiding element 230 is adapted to
be reversibly housed on a right side or on a left side of
said cabinet 202, wherein the length of said flexible tu-
bular element 212 is such that it can run on said right or
left side, respectively, depending on the opening direc-
tion of said door 203a about said axis of rotation 211.
[0152] Figure 14 schematically shows a refrigerator
301 according to the present invention. Said refrigerator
301 comprises a cabinet 302 placed on a base laid on
the ground; typically, the walls of the cabinet comprise a
thick layer of thermoinsulating material to ensure that the
operating temperatures are maintained.
[0153] The refrigerator 301 comprises two refrigeration
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cells, one of which is used for fresh food and is arranged
in the upper part of the cabinet 302, while the other one
is used for frozen food and is arranged in the lower part
of the cabinet 302. The refrigerator 301 comprises two
doors; in particular, there is an upper door 303a for the
cell for fresh food, and a lower door 303b for the cell for
frozen food.
[0154] The doors 303a and 303b of the refrigerator 301
are each connected to the cabinet through one or more
hinges, which allow the doors to be opened and closed
by the user through a rotary movement about a vertical
axis; in the field of refrigerating appliances, hinges of var-
ious types are commonly used, which are generally
known to those skilled in the art.
[0155] In this non-limiting example of embodiment, the
refrigerator 301 comprises a display 304 positioned on
the outside of the door 303a. Through the display 304
the user can, for example, control the operation of the
refrigerator by setting the operating temperature thereof.
In general, a plurality of functions can be executed by
means of the display 304 and its user interface, in ac-
cordance with the prior art.
[0156] It can therefore be appreciated that the display
304 requires, for its operation, a power connection, and
preferably also a signal connection, that connect the dis-
play 304 to the main body of the cabinet 302, in which
the electric and electronic devices that ensure the proper
operation of the refrigerator 301 are typically found.
[0157] It is therefore apparent that the refrigerator 301
comprises a flexible tubular element for an electric cable,
which connects the cabinet 302 to the door 303a. Said
electric cable may be used, for example, for supplying
power to the display 304 and also to a light source mount-
ed on the door 303a and facing towards the inside of the
refrigerator, i.e. towards the upper refrigeration cell.
[0158] In the example shown in the drawing, the tubular
element is a sheath containing multiple electric wires
and/or signal wires for powering and controlling the dis-
play 304, e.g. a touchscreen-type display. Alternatively,
said tubular element may be, for instance, a pipe carrying
a liquid, which connects the cabinet 302 to the door 303a;
said pipe may be used, for example, to supply a refrig-
erated water distributor mounted on the door 303a and
facing outwards from the refrigerator. Other possible ap-
plications of the flexible tubular element will become ap-
parent to the man skilled in the art in the light of the
present description and of the advantages deriving there-
from. Furthermore, alternative embodiments of the
present invention may utilize multiple tubular elements,
even different from one another, whether coupled in par-
allel or not.
[0159] Figure 15 shows a first view (a) of the refriger-
ator 1 with the door 303a open; this drawing shows more
clearly the path followed by the flexible tubular element,
which runs in the region near the upper hinge, highlighted
by dashed circles.
[0160] The tubular element must therefore be flexible
enough to follow the opening and closing movements of

the door 303a, which cause it to flex considerably, par-
ticularly in the region near the hinges.
[0161] Figure 15 shows a second view (b) of a refrig-
erator 301b, which partially corresponds to the refriger-
ator 301, since it has an identical cabinet 302; however,
the refrigerator 1b differs in that, unlike the refrigerator
301 having right-hand hinges, in this case the hinges are
mounted on the left side.
[0162] Therefore, the refrigerator 301b is the result of
a reversal of the door opening direction; in fact, the door
303c and the door 303d open in the direction opposite
to that of their counterparts 303a and 303b of the refrig-
erator 301.
[0163] It follows that the refrigerator 301 and the refrig-
erator 301b, in accordance with the present invention,
utilize different door opening solutions, respectively 303a
and 303c, with hinges on the right side or on the left side
of the cabinet 302, depending on the user’s requirements
and on the available room. It is therefore advantageous
to offer, in this respect, the possibility of making the open-
ing direction of the door of the refrigerating appliance
"reversible".
[0164] It is therefore apparent that, in order to change
the door configuration, e.g. from "left-hand" hinges in the
refrigerator 301b to "right-hand" hinges in the refrigerator
301, it will also be necessary to modify the path of the
flexible tubular element.
[0165] Figure 16 illustrates in detail a solution for the
passage of the flexible tubular element 312 in a refriger-
ating appliance 301 according to the present invention,
and exemplifies important advantages obtained in a sit-
uation wherein "reversibility" of the opening direction of
the door of the refrigerator 301 is needed, e.g. in order
to obtain the configuration of the refrigerator 301b.
[0166] The flexible tubular element 312 is inserted in
the cabinet 302 in a central portion 340 of the front panel
of the cabinet 302, centrally relative to the left and right
sides thereof. The length of the flexible tubular element
312 is such that it runs along a path extending from the
central portion 340 to the hinge 310, whether on the left
side or on the right side of the cabinet 302.
[0167] The hinge 310 has an axis of rotation that allows
the door 303a to rotate relative to the cabinet 302. The
axis of rotation of the hinge 310 is substantially vertical
in the normal operating conditions of the refrigerator 301.
In a preferred embodiment, the hinge 310 comprises a
first hinge element fastened to the cabinet 302 and a
second hinge element fastened to the door 303a and
mounted on the first hinge element, with the possibility
of rotating about the axis of rotation.
[0168] Preferably, the refrigerating appliance compris-
es at least one guiding element 341 in the proximity of
the hinge 310, for guiding and protecting the flexible tu-
bular element as it passes near the hinge 310, which is
a particularly stressed area, as already described.
[0169] The guiding element 341 positioned on the right
side can be reversibly accommodated also on the left
side of the cabinet 302. A preferred embodiment of the
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guiding element 341, shown in the drawing, allows, in
fact, to mount the same element designated by reference
342, with no structural modifications, also on the opposite
side of the cabinet, i.e. on the left side, for guiding in that
position the flexible tubular element 312 in the event that
the opening direction of the door 303a should be reversed
to obtain the configuration of the door 303c.
[0170] Figure 16 exemplifies this possibility, represent-
ing a configuration of the refrigerator 301 that, though it
has little practical importance, is well representative of
the flexibility and of the advantages of this solution. The
guiding element 341 mounted towards the right side of
the cabinet 302, near the door 303a, acts as a guide for
the flexible tubular element 312 as described above.
[0171] A guiding element 342 perfectly analogous to
the element 341 can be positioned on the opposite side,
i.e. the left side of the cabinet 302. The guiding element
342 therefore corresponds exactly to the guiding element
341, but it has been "reversed" to take a configuration
that allows guiding the flexible tubular element 312 also
on the other side of the cabinet.
[0172] The guiding element 341 or 342 preferably com-
prises inside a guiding fulcrum and, additionally, a sup-
port that defines a surface adapted to support the flexible
tubular element. Furthermore, the guiding element 341
or 342 comprises a guiding portion for housing and guid-
ing at least one segment of the flexible tubular element
312.
[0173] The flexible tubular element 312 comprises two
respective connectors 343 and 344, e.g. hydraulic or
electric ones, which define multiple lengths thereof for
simplifying the assembly of the refrigerator and the re-
versal of the door opening direction. In particular, it is
advantageous that the flexible tubular element compris-
es connectors which have such shapes and are arranged
in such positions as to allow the flexible tubular element
to run, without distinction, on the left side or on the right
side of the cabinet.
[0174] The connector 343 defines a segment of the
flexible tubular element 312 that follows a path from the
hinge 310 to a central portion 345 of the door 303a relative
to the left side and to the right side. In the preferred em-
bodiment, the display 304 is positioned at the centre of
the door 303a, i.e. under the central portion 345.
[0175] The connector 344 defines another segment of
the flexible tubular element 312, which follows a path
originating from the central portion 345 of the door 303a,
up to the connector 343. Therefore, the connectors are
located on a segment of the flexible tubular element 312
comprised between the hinge 310 and said central por-
tion 345 of the door 303a.
[0176] The refrigerating appliance comprises a recess
346, located in the cabinet 302 near the central portion
340, which houses at least partially a segment of the
flexible tubular element 312, thereby protecting it and
facilitating the change of the passage configuration on
either side (left or right). Therefore, the flexible tubular
element preferably originates from a cavity or recess 346

formed in the upper central part 340 of the front edge of
the cabinet 302, running inside a profile up to the hinges
of the door 303a (being guided by the guiding element
341 on the right side or by the guiding element 342 on
the left side), then ending into the door 303a and making
the desired connection.
[0177] Also with reference to the above description of
the refrigerating appliance, the present invention further
relates to a method for configuring the opening of a door
of a refrigerating appliance.
[0178] Said refrigerating appliance comprises a cabi-
net 302, at least one door 303a and at least one flexible
tubular element 312 inserted on one side in the cabinet
302 and on the other side in the door 303a.
[0179] According to this method, the door 303a is con-
nected to the cabinet 302 through at least one hinge 310
allowing the door 303a to rotate about an axis of rotation
for opening and closing; the hinge 310 may be provided
on a left side or on a right side of the cabinet 302, de-
pending on the desired opening configuration, as repre-
sented by the refrigerators 301 and 301b.
[0180] Furthermore, the flexible tubular element 312
is made to follow a path from the central portion 340, in
which the flexible tubular element 312 is inserted, to the
hinge 310, whether the hinge is on a left side or on a right
side of the cabinet 302.
[0181] Preferably, connectors 343 and 344 are provid-
ed for connecting a first segment of the flexible tubular
element 312, comprised by the central portion 340 of the
cabinet 302, to a second segment of said flexible tubular
element, comprised by the central portion 345 of the door
303a; the connectors 343 and 344 are comprised be-
tween the hinge 310 and the central portion 345 of the
door 33a.
[0182] Preferably, at least one guiding element 341 or
342, for guiding the flexible tubular element 312, is re-
versibly housed on the left or right side of the cabinet 302
in the proximity of the hinge. Within said guiding element
is passed, on either the left side or the right side, depend-
ing on the desired opening direction of the door 303, .
Preferably, a segment of the flexible tubular element 312
is at least partially housed in a recess 346 formed in the
central portion 340 of the cabinet 302.
[0183] Figure 17 illustrates the solution of Figure 16,
with the addition of the removable cover 350 on the cen-
tral portion 340 of the cabinet 302 and of the removable
cover on the central portion 345 of the door 303a.
[0184] In fact, the method provides for covering the
flexible tubular element 312, which thus becomes invis-
ible, by means of one or both of the removable covers
350 and 351.
[0185] The moulding 351 comprises, in particular, an
aperture adapted to allow the flexible tubular element to
pass and reach the door 303a, which aperture has such
shape and dimensions that also allow the guiding ele-
ment 341 to be inserted and possibly to rotate.
[0186] In general, appropriate clearances are allowed
between the various mobile elements to ensure that the
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door 303a will open and close accurately, without en-
countering any obstacles or resistance which might jeop-
ardize the integrity of the system. Likewise, appropriate
clearances and tolerances allowing the door 303a to
open and close properly will also have to be provided
along the path of the flexible tubular element 312 in the
cabinet 302; such clearances will have to be determined
on the basis of specific design choices and, most impor-
tantly, of the flexibility and durability of the tubular ele-
ment.
[0187] According to a particular aspect of the present
invention, the cabinet 302 comprises a recess 346 in said
central portion 340, said recess 346 being adapted to
house, at least partially, said flexible tubular element 312.
According to a further particular aspect of the present
invention, the refrigerating appliance comprises at least
one removable cover 350 in said central portion 340 of
said cabinet 302.
[0188] In brief, the method for configuring the opening
of a door of a refrigerating appliance 301, 301b, wherein
said refrigerating appliance 301, 301b comprises a cab-
inet 302, at least said door 303a and at least one flexible
tubular element 312 inserted on one side in said cabinet
302 and on the other side in said door 303a, comprises
the steps of: connecting said door 303a to said cabinet
302 through at least one hinge 310 allowing said door
303a to rotate about an axis of rotation for opening or
closing, said hinge 310 being provided on a left side or
on a right side of said cabinet 302, depending on the
desired opening configuration 301, 301b;
running said flexible tubular element 312 along a path
extending from a central portion 340 relative to said left
side and right side of said cabinet 302, said flexible tu-
bular element 302 being inserted into said central portion
340 up to said hinge 310, whether said hinge 310 is lo-
cated on said left side or said hinge 310 is located on
said right side of said cabinet 302.
[0189] The method preferably comprises the step of:
connecting, through at least one connector 343, 344, a
first segment of said flexible tubular element 312 running
along a path originating from said central portion 340 of
said cabinet 302 to a second segment of said flexible
tubular element 312 running along a path originating from
a central portion 345 of said door 303a relative to a left
side and a right side, wherein said connector 343, 344
is located on a segment of said flexible tubular element
312 comprised between said hinge 310 and said central
portion 345 of said door 303a. The method preferably
comprises the further step of: reversibly housing at least
one guiding element 341, 342 for guiding said flexible
tubular element 312 on said left side or on said right side
of said cabinet 302 in the proximity of said hinge 310, in
order to run said flexible tubular element 312 within said
guiding element 341, 342, respectively on said left side
301b or on said right side 301a, depending on the open-
ing direction of said door 303a. The method preferably
further comprises the step of: housing said flexible tubu-
lar element 12, at least partially, in a recess 346 of said

central portion 340 of said cabinet 302. The method pref-
erably further comprises the step of: covering said flexible
tubular element 312 in said central portion 340 of said
cabinet 302 by means of at least one removable cover
350. In the light of the description of the present invention
relating to preferred and advantageous embodiments
thereof, it will be apparent to the man skilled in the art
that the invention may be subject to many further modi-
fications and variations.
[0190] For example, guiding elements may also be
used for guiding flexible tubular elements for the door
103b, 203b, 303b, i.e. flexible tubular elements arranged
at the lower hinges of the door 103a, 203a, 303a.
[0191] Furthermore, refrigerating appliances may be
conceived which comprise a plurality of flexible tubular
elements connecting the doors to the cabinet, wherein
each flexible tubular element has its own guiding ele-
ment.
[0192] In general, the present invention has been de-
scribed herein with reference to a refrigerator comprising
two doors and two cells. However, this example is not
limiting, since the invention may be successfully applied
to refrigerating appliances comprising just one cell, just
one door, or any number of cells and doors.

Claims

1. A refrigerating appliance comprising a cabinet
(102), at least one door (103a) and at least one flex-
ible tubular element (112) inserted on one side in
said cabinet (102) and on the other side in said door
(103a), said door (103a) being connected to said
cabinet (102) through at least one hinge (110) which
allows said door (103a) to rotate about an axis of
rotation (111) for opening and closing, character-
ized in that it further comprises a guiding element
(113), wherein said guiding element (113) comprises
a guiding fulcrum (114) defining a guiding axis (115)
around which said flexible element (112) is adapted
to wind and unwind, at least partially, during said
closing and opening respectively, and in that it fur-
ther comprises a support (116) defining a surface
substantially perpendicular to said guiding axis (115)
and adapted to support said flexible tubular element
(112).

2. A refrigerating appliance according to claim 1,
wherein said guiding axis (115) is substantially par-
allel to said axis of rotation (111) of said at least one
hinge (110), and wherein said guiding element (113)
is adapted to further rotate about said guiding axis
(115) during said opening and closing.

3. A refrigerating appliance according to any one of
claims 1 to 2, wherein said guiding element (113)
further comprises a guiding portion (117a, 117b),
wherein said guiding portion (117a, 117b) comprises
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a housing for a segment of said flexible tubular ele-
ment (112), and wherein said guiding portion (117a,
117b) houses said flexible tubular element by the
side thereof inserted in said door (103a).

4. A refrigerating appliance according to claim 3,
wherein said housing of said guiding portion (117a,
117b) has a shape that defines a trajectory of said
flexible tubular element (112) that is convex in pro-
jection on said surface substantially perpendicular
to said guiding axis (115), with respect of a point
situated outside said cabinet (12) in front of said door
(13a), the dimension of said housing along said flex-
ible tubular element (112) being preferably equal to
at least 5 times the diameter of said flexible tubular
element (112).

5. A refrigerating appliance according to any one of
claims 1 to 4, wherein said support (116) comprises
a shaped annular portion which defines said surface,
and further comprises a shaped lateral portion which
is tapered in order to laterally contain said flexible
tubular element (112) above said shaped annular
portion.

6. A refrigerating appliance comprising a cabinet
(202), at least one door (203a) and at least one flex-
ible tubular element (212) inserted on one side in
said cabinet (202) and on the other side in said door
(203a), said door (203a) being connected to said
cabinet (202) through at least one hinge (210) allow-
ing said door (203a) to rotate about an axis of rotation
(211) for opening and closing, characterized in that
it further comprises a guiding element (230), wherein
said guiding element (230) comprises a passage el-
ement (231) for said flexible tubular element (212),
said passage element (231) comprising a substan-
tially annular or semi-annular portion having a central
axis (232) substantially parallel to said axis of rota-
tion (211) of said at least one hinge (210), wherein
said flexible tubular element (212) passes inside said
passage element (231), and wherein said guiding
element (230) further comprises a supporting ele-
ment (233) constrained to said passage element
(231) and adapted to hold said passage element
(231) in a fixed position relative to said at least one
hinge (210) during said opening and closing.

7. A refrigerating appliance according to claim 6, further
comprising a bracket (234) for supporting said hinge
(210), said bracket (234) being rigidly constrained to
said cabinet (202), wherein said supporting element
(233) is rigidly constrained to said bracket (234).

8. A refrigerating appliance according to claim 7,
wherein said flexible tubular element (212) is further
guided by said bracket (234) along a trajectory which
is substantially perpendicular to said central axis

(232), thus creating a first bend of said flexible tubular
element (212) as it enters said passage element
(231).

9. A refrigerating appliance according to any one of
claims 6 to 8, wherein said guiding element (230)
further comprises a guiding portion (235) rotatably
constrained to said passage element (231) and
adapted to rotate in a plane perpendicular to said
axis of rotation (211), wherein said guiding portion
(235) comprises a housing for a segment of said flex-
ible tubular element (212), thus accommodating said
flexible tubular element on the side thereof inserted
in said door (203a), wherein said flexible tubular el-
ement (212) is preferably further guided by said guid-
ing element (230) along a trajectory which is sub-
stantially perpendicular to said central axis (232),
thus creating a second bend of said flexible tubular
element (212) as it exits said passage element (231)
towards said door (203a).

10. A refrigerating appliance according to any one of
claims 6 to 9, wherein said substantially semi-annu-
lar portion of said passage element (231) has a sub-
stantially C-shaped cross-section relative to said
central axis (232) to allow said flexible tubular ele-
ment (212) to be mounted inside of it even if said
guiding element (230) has been previously assem-
bled.

11. A refrigerating appliance comprising a cabinet
(302), at least one door (303a) and at least one flex-
ible tubular element (312) inserted on one side in
said cabinet (302) and on the other side in said door
(303a), said door (303a) being connected to said
cabinet (302) through at least one hinge (310) allow-
ing said door (303a) to rotate about an axis of rotation
for opening and closing, said hinge (310) being pro-
vided on a left side (301b) or on a right side (301a)
of said cabinet (302), characterized in that said flex-
ible tubular element (312) is inserted in said cabinet
(302) in a central portion (340) relative to said left
side and right side, and in that said flexible tubular
element (312) has such a length as to run along a
path extending from said central portion (340) to said
hinge (310), whether said hinge (310) is located on
said left side or on said right side of said cabinet
(302).

12. A refrigerating appliance according to claim 11,
wherein said flexible tubular element (312) compris-
es at least one connector (343, 344), wherein said
flexible tubular element (12) runs along a path ex-
tending from said hinge (310) to a central portion
(345) relative to a left side and a right side of said
door (303a), and wherein said connector (343, 344)
is located on a segment of said flexible tubular ele-
ment (312) comprised between said hinge (310) and
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said central portion (345) of said door (303a).

13. A refrigerating appliance according to claim 11 or
12, further comprising at least one guiding element
(341, 342) in the proximity of said hinge (310) for
guiding said flexible tubular element (312), wherein
said guiding element (341, 342) is adapted to be re-
versibly housed on said left side (342) or on said
right side (341) of said cabinet (302), wherein the
length of said flexible tubular element (312) is such
as to run in said guiding element (341, 342) on said
left side (342) or on said right side (341) respectively,
depending on the opening direction of said door
(303a) about said axis of rotation.

14. A method for configuring the opening of a door
of a refrigerating appliance (301, 301b), wherein said
refrigerating appliance (301, 301b) comprises a cab-
inet (302), at least said door (303a) and at least one
flexible tubular element (312) inserted on one side
in said cabinet (302) and on the other side in said
door (303a), said method comprising the steps of:

connecting said door (303a) to said cabinet
(302) through at least one hinge (310) allowing
said door (303a) to rotate about an axis of rota-
tion for opening or closing, said hinge (310) be-
ing provided on a left side or on a right side of
said cabinet (302), depending on the desired
opening configuration (301, 301b);
running said flexible tubular element (312) along
a path extending from a central portion (340)
relative to said left side and right side of said
cabinet (302), said flexible tubular element (302)
being inserted into said central portion (340) up
to said hinge (310), whether said hinge (310) is
located on said left side or on said right side of
said cabinet (302).

15. A method according to claim 14, comprising the step
of: connecting, through at least one connector (343,
344), a first segment of said flexible tubular element
(312) running along a path originating from said cen-
tral portion (340) of said cabinet (302) to a second
segment of said flexible tubular element (312) run-
ning along a path originating from a central portion
(345) of said door (303a) relative to a left side and a
right side, wherein said connector (343, 344) is lo-
cated on a segment of said flexible tubular element
(312) comprised between said hinge (310) and said
central portion (345) of said door (303a).
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