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(54) Device for supplying cells, in particular removable ones, of household appliances

(57) A connector (4,5) for supplying cells, in particular
removable ones, of household appliances is described,
wherein said cell (2,20,200) can be associated with a
structure (3) provided with functional units, and said cell

(2,20,200) is only supplied when said cell (2,20,200) is
properly positioned relative to said structure (3).
The cell supply may be a fluid supply and/or a lighting of
the cell compartment (2,20,200).
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Description

[0001] The present invention relates to a device for
supplying cells, in particular removable ones, of house-
hold appliances.
[0002] Herein the phrase "cells of household applianc-
es" refers to those parts of household appliances which
are provided with a compartment adapted to contain the
materials treated by the appliance.
[0003] For example, the cell of an oven comprises the
oven cavity in which food is placed for cooking, while the
cell of a refrigerator or freezer comprises the refrigerated
compartment adapted to store foodstuffs to be cooled/
preserved.
[0004] The cell is associated with a structure of the
household appliance, i.e. a functional unit, which com-
prises all those parts which are functionally required for
the operation of the household appliance. For example,
the functional unit or structure of a refrigerator comprises
at least the cold air generating circuit, whereas in an oven
it comprises at least the hot air generating heaters.
[0005] The present invention applies to household ap-
pliances wherein the cells can be removed from the struc-
ture, i.e. wherein the cells can be attached and detached
to the structure.
[0006] Cells of household appliances are normally
supplied with fluids required for the operation of the ap-
pliance and are illuminated.
[0007] For example, the refrigerated cell of a refriger-
ator is supplied with a cold fluid, typically cold air, and is
fitted with a lighting system.
[0008] If the cell is a removable one, it is necessary to
provide suitable mechanical connections between the
cell and the structure in order to make it easy to support
the cell to the structure, while at the same time it is nec-
essary to supply the cell with fluid and with electrical cur-
rent for lighting.
[0009] For this purpose the prior art solution is to pro-
vide different connections for each function to be per-
formed: a mechanical connection for joining the cell to
the structure, a fluid connection (normally a simple pipe
starting from the structure and leading to the cell) and an
electrical connection (that supplies a lamp provided in
the cell for lighting the cell itself).
[0010] When attaching each cell the user must there-
fore assure that each connection (mechanical, fluid and
electrical) is connected, for ensuring proper functioning
of the cell; this is time consuming and not fault-proof,
because the user can forget to ensure that one or more
of those connections are properly connected; for instance
forgetting the fluid connection would lead to have a cell
not refrigerated, thereby wasting the contained goods to
be preserved.
[0011] It is the object of the present invention to provide
a device for supplying cells of household appliances
which can overcome the inherent drawbacks of prior-art
methods and devices.
[0012] The device adapted to attain said object incor-

porates the features set out in the appended claims,
which are intended as an integral part of the present de-
scription.
[0013] The present invention is based on the general
idea of supplying the cell only when the cell is joined
mechanically to the structure and particularly only when
it is properly positioned relative to the structure. The cell
supply may be a fluid supply and/or a lighting of the cell
compartment.
[0014] A first embodiment of the device according to
the present invention provides a mechanical connection
together with a fluid connection, in such a way that when
the mechanical connection between the cell and the
structure is established in a proper way, then it is assured
in the same time the fluid supply to the cell.
[0015] According to a second embodiment, the device
consists of a connector for illuminating the cell of the
household appliance, when the latter is mechanically
connected to the structure.
[0016] This result is achieved by employing a fluid sup-
ply connector, or fluid connector, for delivering fluid to/
from the cell, wherein said fluid connector is divided into
two distinct parts, i.e. a first part associated with the struc-
ture and a second part associated with the cell, and the
first part and second part are operationally associated
with the fluid circuit of the structure and with the cell fluid
ducts. In particular, the first and second parts of the fluid
connector co-operate mechanically with each other: both
the first and second parts, in fact, have an associated
shutter which opens or closes the fluid flow section, said
two shutter being opened or closed due to mutual inter-
ference between said first and second shutter. The shut-
ters have a mutual engagement profile which is so de-
signed that, when the shutters are in the interfacing con-
dition, they co-operate mutually to their opening, thus
opening the fluid flow section as well.
[0017] The above-mentioned connector may be ad-
vantageously used for both supplying and draining the
fluid to/from the cell.
[0018] Since a structure and a cell are used which are
fitted with either the first or the second part of the device
according to the present invention, the fluid connector
according to the present invention offers several advan-
tages because the cell can be positioned and supplied
very easily: in fact, in order to supply the cell with fluid it
is sufficient to set the shutters of the first and second
parts of the fluid connector to the interfaced condition.
[0019] An advantage of particular relevance is a com-
bination of a connector according to the present invention
and a modular apparatus, e.g. a modular refrigeration
apparatus.
[0020] Generally, a modular refrigeration apparatus
can be defined as an apparatus adapted to preserve
foodstuffs. Such an apparatus comprises: one or more
cells associated to corresponding modules, each of them
being adapted to keep foodstuffs in a certain preservation
state, those modules being attachable/detachable to a
structure comprising the functional unit adapted to gen-
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erate a refrigerating fluid (normally a cold air stream); the
structure further comprises distribution devices adapted
to distribute the refrigerating fluid generated by the func-
tional unit or structure, wherein the modules comprise
connection means providing a connection to said distri-
bution means, said connection means being adapted to
allow refrigerated air to be supplied into said one or more
cells, preferably into at least one inner compartment
thereof, and to ensure that said one or more modules
can be disconnected from said distribution means so as
to allow a user to remove said one or more modules.
[0021] In other words, a modular refrigerator essen-
tially comprises a number of removable modules, each
comprising a cell, associated with a structure which is
common to all modules and which is responsible for gen-
erating at least-the refrigerating fluid.
[0022] By combining a modular refrigeration apparatus
with a connector according to the present invention, it is
possible to enhance the advantages offered by a modular
refrigeration apparatus: removing or mounting the mod-
ules from/to the structure is in fact much easier because
the user does not have to manually connect the refriger-
ating fluid ducts and then open a valve or the like in order
to turn on the cell supply, or provide an electrical con-
nection between the structure and the modules; on the
contrary, the fluid flow sections are opened automatically,
and/or the cell is illuminated as the user joins mechani-
cally the module to the structure, by positioning it correctly
relative to the structure.
[0023] The shutters of the first and second parts of the
connector, once they have been interfaced to each other,
will automatically open the fluid flow section, thus sup-
plying fluid to the cell or allowing fluid to be drained from
the cell: the fluid connector according to the present in-
vention may in fact be used both for opening/closing the
flow sections of the refrigerating fluid delivery ducts run-
ning from the structure to the cell and for opening/closing
the flow sections of the refrigerating fluid return ducts
running from the cell to the structure.
[0024] According to a second embodiment, the device
consists of a connector for illuminating the cell of the
household appliance.
[0025] In known refrigerators and ovens, for example,
cells are typically provided with electrically active com-
ponents such as a power circuit for an illumination bulb
or LED arranged inside the cell.
[0026] The second embodiment of the present inven-
tion provides a cell illumination connector consisting of
a first connector part associated with the structure and a
second connector part associated with the cell.
[0027] The first part of the illumination connector com-
prises at least one light source, e.g. a bulb or LED, while
the second part of the connector comprises a light guide
for the light generated by the light source, said light guide
being adapted to convey the light generated by the light
source into the cell compartment.
[0028] This solution overcomes the drawback of the
prior art, which requires an electric circuit and/or a control

circuit in order to provide the cell lighting function: as a
matter of fact, by simply interfacing the first part to the
second part of the illumination connector it is possible to
illuminate the inner cell compartment without needing a
cell-specific illumination circuit, since the cell comprises
a light guide, which is an electrically passive component,
and the bulb or LED and the associated circuit are incor-
porated into the structure.
[0029] The elimination of the control circuit and of the
active lighting means used as a light source inside the
cell allows a removable cell to be coupled to a structure
in a much simpler manner.
[0030] In this second embodiment as well, by combin-
ing a modular refrigeration apparatus with an illumination
connector according to the present invention it is possible
to further enhance the advantages offered by a modular
refrigeration apparatus: removing or mounting the cells
or containers from/to the structure is in fact much easier,
because the user does not have to make electric con-
nections in order to illuminate the cell; on the contrary,
he/she only needs to interface the cell to the structure
correctly, i.e. to connect together the first and second
parts of an illumination connector according to the
present invention.
[0031] The combination consisting of a fluid connector
and an illumination connector provided both on the same
module provides a simple and economical way of mount-
ing a cell to a structure, ensuring in the same time me-
chanical connection between those two, as well as fluid
supply and lighting supply.
[0032] The combination of said connector turns out to
be even more advantageous in a modular refrigeration
apparatus as described, since in this case the user can
simply and quickly remove or mount the module from/to
the structure and automatically the fluid and lighting sup-
ply is guaranteed.
[0033] A further advantage that is to be noted is that
this connection is fault-proof: when the user joins me-
chanically the removable cell to the structure, at the same
time this provides refrigerated fluid and lighting to the
cell, thereby avoiding that the user could forget to connect
the fluid or light supply.
[0034] Although the annexed drawings and the de-
scriptions thereof refer by way of example to a modular
refrigeration apparatus, the present invention is also ap-
plicable to any other household appliance provided with
at least one cell and one structure without departing from
the teachings and protection scope of the present inven-
tion.
[0035] The device according to the present invention
will become apparent, together with its further advantag-
es, from the following detailed description and from the
annexed drawings, which are supplied by way of non-
limiting example, wherein:

Figs. 1 and 2 are two views of a modular refrigeration
apparatus;
Fig. 3 is a perspective view of a cell and a structure
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of the apparatus of Figs. 1 and 2;
Fig. 4 is a perspective view of the cell of Fig.3;
Figs. 5 and 6 are two perspective views of the first
and second parts of the fluid connector according to
a preferred embodiment;
Fig. 7 is a perspective view of a door of the fluid
connector;
Figs. 8 and 9 are two perspective views of the first
and second parts of the illumination connector ac-
cording to a preferred embodiment;
Figs. 10 to 16 are sectional views of a mounting se-
quence relating to the fluid connector of Figs. 5 and 6;
Fig. 17 to 23 are top views of the same mounting
sequence of Figs. 10 to 16;
Fig. 24 shows some components of the illumination
connector of Figs. 8 and 9.

[0036] The example shown in Figs. 1 and 2 refers to
a modular refrigeration apparatus 1 of the above-de-
scribed type, which comprises one or more modules 2,
20, 200 comprising cells connected to the structure 3,
the latter comprising the known functional parts of the
refrigerator, i.e. at least the cold air production circuit.
[0037] As shown in Figs. 3 and 4, at least one module
2 can be removed from the structure 3, (all or just some
of the modules or cells 2, 20, 200 being removable).
[0038] In addition, the module 30 may also be remov-
able, said module being positioned, according to the em-
bodiment shown by way of non-limiting example in Figs.
1 and 2, on top of the modules 2, 20 and 200 and being
characterized by being approximately half shorter than
the other modules 2, 20 and 200 and by being accessible
by the user through the removal of a cover 77 (which is
advantageously transparent) that covers a correspond-
ing aperture obtained in at least a portion of the top sur-
face of the module 30.
[0039] As can be seen in the attached drawings, the
connector according to the present invention (both in the
case that it is suitable for supplying fluid or light) com-
prises two cooperating parts: a first male part 4,14,40,140
and a second female part 5,15,50,150 that can be cou-
pled together to attach the cell (or module) to the struc-
ture.
[0040] This first and second parts ensure the proper
mechanical coupling between the cell 2,20,200 and the
structure 3, and keep the module 2,20,200 attached to
the structure 3, thus playing the role of a mechanical con-
nection between those two, supporting the cell on the
structure.
[0041] As can be seen later, the first male part
4,14,40,140 and the second female part 5,15,50,150 are
provided with locking means in order to ensure a stable
coupling by countering the relative movements between
the male part 4,14,40,140 and the female part
5,15,50,150.
[0042] The locking means may consist of a system
comprising a pair of pistons, which in the same time,
thanks to matching guides (later on described), will guide

the user in the relative movement between the module
and the structure. Such a pistons are kept apart by a
contrast spring on one part of said connector and slides
in the slide guides on the other part of said connector.
[0043] According to the present invention, the connec-
tor (beside the mechanical coupling function) is provided
with means for supplying fluid, or means for supplying
light to the module, described later on, so as to perform
the function of a fluid connector or of a lighting connector.
[0044] Each module could be provided with one or
more fluid connectors and/or with one or more illumina-
tion connectors.
[0045] Generally speaking, with reference to attached
drawings 5, 6, 8, 9, the connector (both of the fluid type
as shown in fig. 5, 6 or of the illumination type as shown
in fig. 8, 9) comprises two cooperating parts: a first male
part 4, 14, 40, 140 and a second female part 5, 15, 50,
150, that are meant to be coupled together to support
the module 2, 20, 200 to the structure 3; advantageously,
the male part 4,14,40,140 of the connector has a paral-
lelepiped convex shape, and the female part 5,15,50,150
has a corresponding concave shape.
[0046] It is preferable to apply the female parts
5,50,15,150 of the connectors to the cell 2, since they
have no projecting portions, being concave, and are
therefore less bulky and subject to damage.
[0047] Both the male and the female parts are provided
with a curved wall having a wide radius 9 of curvature,
so as to help the user to insert the male part in the female
part by promoting their relative sliding.
[0048] In order to guide the user in the coupling oper-
ation the male part 4,14 is provided with pistons 11, and
the female part 5,15 is provided with corresponding
guides 13: during the coupling the pistons 11 slide in the
guides 13, until the end of the guide 23 itself, which is
provided with holes fitting the pistons 11, thereby stop-
ping the relative motion between the two parts, and as-
suring the correct coupling, as described later on.
[0049] Figs. 3 and 4 show a preferred embodiment of
the connector according to the present invention; in par-
ticular, in this embodiment the connector is a fluid con-
nector and consists of a first male part 4 and a second
female part 5.
[0050] The female parts 5 and 50 are associated with
the module 2 and connect to corresponding male parts
4 and 40 of the fluid connector, thus providing sections
for fluid flow from the structure 3 to the cell 2 and vice
versa.
[0051] Obviously the male parts 4, 40 and female parts
5, 50 can be reciprocated between the cell and the struc-
ture.
[0052] If the cell (e.g. cell 30) has a low height, a single
female part 5 may be associated thereto for supplying
refrigerating fluid into the cell 30, since the refrigerating
fluid is then drained through leaks releasing a metered
amount of it into the outside environment, rather than
through a refrigerating fluid return path to the structure 3.
[0053] The connector part applied to the structure 3 is
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connected to suitably thermoinsulated channels ar-
ranged inside the structure 3 through outlet/inlet sections
located at the same level as the removable modules.
[0054] When the modules are removed by the user,
said sections can be kept closed through suitable means
such as gate valves (on-off damper or stepping type) or
through flexible membranes which can be opened by the
pressure difference generated by the flow of refrigerated
air.
[0055] Referring now to Figs. 5, 6 and 7, there is shown
the first part of a fluid connector and a preferred shape
of the shutter 6, 60.
[0056] The shutter 6 is fitted to the male part 4 and co-
operates with the shutter 60 fitted to the female part 5
when the male part 4 is inserted into the female part 5,
as shown in Figs. 10 to 16 and 17 to 23 described later on.
[0057] The shutter 6, 60, shown in Fig. 7, is a tiltable
shutter and have a general shape of a door, having at
least one flat body portion 7, adapted to close the flow
section, and an engagement profile 8, preferably located
at one edge of said flat portion 7, i.e. in the area of the
shutter 6, 60 which is hinged to the fluid connector. The
shutter 6, 60 is rotatably associated with and closes the
body of the fluid connector.
[0058] The opening and closing of both shutters 6, 60
takes place through mutual interference between the first
and second shutters, in particular through mutual inter-
ference between the engagement profiles 8, which are
so shaped that the shutters, when set to the interfaced
condition, co-operate together to their mutual opening,
thus opening the fluid flow section.
[0059] The illustrated engagement profile 8 comprises
three different faces 8’, 8" and 8’’’, which are inclined by
an increasing angle with respect to the flat portion 7. In
particular, the end face 8’’’ is perpendicular to the flat
portion 7.
[0060] Figs. 13 to 16 show the different steps accord-
ing to which the shutters 6 and 60, when set to the inter-
faced condition, mutually contribute to their reciprocal
opening by means of the engagement profile 8.
[0061] In Fig. 14 the abutted faces are the surfaces 8’,
whereas in Fig. 15 the abutted faces are the surfaces
8" and in Fig. 16 are the surfaces 8’’’, the latter being
perpendicular to the flat portion 7 and thus allowing the
shutter to be fully opened and letting the fluid flow
through.
[0062] The engagement profile 8 may be provided ei-
ther as shown or in other equivalent manners featuring
cam profiles, grooved profiles or the like.
[0063] Advantageously, the male part 4 of the fluid con-
nector has a parallelepiped shape wherein one wall is
associated with the shutter 6 and the remaining walls are
closed, except for one wall, not shown, which is open on
a fluid duct of the structure in order to allow the fluid, in
particular refrigerated air, to be supplied to the cell.
[0064] The wide radius 9 of the male connector wall
opposite to the wall that houses the shutter 6 promotes
its relative sliding over the corresponding wall 10 of the

female connector part 5 as the connection is made, and
facilitates the air flow within the connector itself (male
part 4), thus reducing load losses.
[0065] In order to ensure a hermetic seal when the
shutter 6, 60 is closed, it is equipped with at least one of
the following devices: a torsion spring (or a reed spring)
mounted to the pin about which the shutter 6, 60 can
rotate, and/or a ballast mounted to the shutter near the
side opposite to the hinge side, and/or a magnetic shut-
ting system attracting the shutter to the aperture edge.
[0066] Said shutting devices may be advantageously
combined with a gasket in order to further improve the
sealing effect.
[0067] In particular, the remaining portion of the shutter
may have a constant thickness and/or contain a seat for
insulating material.
[0068] In order to avoid detachments of the male and
the female parts alternatively, a magnetic system asso-
ciated with the shutters 6, 60 may be used in order to
prevent the male part 4 from detaching from the female
part 5 after they have been coupled together. For exam-
ple, magnets having opposite polarities may be applied
to the face 8’’’ so that, when the two shutters 6, 60 inter-
fere with each other, the attraction force between the
magnets will force the two shutters to stay in contact with
each other, until the user applies a force which over-
comes said magnetic attraction. In this case, the pistons
11 may be replaced in the same position with a pair of
rigid, fixed protrusions which, once positioned inside the
guides 13, will prevent any side movements between the
first part and the second part.
[0069] The female part 5 is so shaped that the surfaces
of the female parts 5 adhere to the matching surfaces of
the male part 4 as the interfacing is carried out.
[0070] Therefore, the female part 5 is substantially a
parallelepipedon in shape, with surfaces of the same size
as the male part 4 (by way of example, said parallelepi-
pedon may be approx. 47mm high, 41mm wide and
70mm deep).
[0071] Figs. 10 to 16 show a cinema-like sequence of
sectional views of the interfacing action between the male
part 4 and the female part 5.
[0072] A corresponding sequence of top views is
shown in Figs. 17 to 23.
[0073] In Figs. 10 to 13, and in the corresponding Figs.
17 to 20, the two shutters 6 and 60 have not yet come in
contact with each other, while the relative movement be-
tween the male part 4 and the female part 5 is guided by
the sliding action of the pistons 11 in the guides 13, as
clearly shown in Figs. 11 to 13 and in the corresponding
Figs. 18 to 20, thus advantageously ensuring an optimal
interfacing action.
[0074] In Figs. 14 to 16 and in the corresponding Figs.
21 to 23, the fluid flow section is opened gradually as the
shutters 6, 60 are opened as described above, until the
fully open condition shown in Figs. 16 and 23 is attained.
[0075] Figs. 8 and 9 show the first part 14 and second
part 15 of an illumination connector according to the
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present invention. In this preferred embodiment, the first
part 14 is the male one and the second part 15 is the
female one. The first part 14 and second part 15 have
two corresponding interfacing sections 16 and 17.
[0076] Along with Fig. 24, these drawings illustrate the
functional components of the first and second parts of
the illumination connector in an exemplifying and simpli-
fied form: a light source 18, such as a bulb or LED, mount-
ed inside the first part 14 of the illumination connector
14, and an optional lens 19 located in the interfacing sec-
tion 16. The second part 15 of the illumination connector
comprises at least one light guide for the light produced
by the light source, said light guide being adapted to con-
vey the light produced by the light source into the cell
compartment, and comprising a first lens 20, a translu-
cent insulating material 21 (e.g. a silica aerogel, known
in the art) and a second lens 22. The translucent insulat-
ing material 21 may for example be housed in a container,
e.g. a tube or a pipe, extending through the insulation of
the cell itself so as to transfer the light produced by the
source 18, located in the structure 3, into the compart-
ment of the cell 2.
[0077] The translucent insulating material 21 and the
lenses 20 and 22 may alternatively be replaced with, for
example, optical fibres or the like. The first lens 20 is
located at the interfacing section 17 so that, when the
interfacing sections 16 and 17 are aligned, the light pro-
duced by the light source 18 is conveyed into the com-
partment of the cell 2.
[0078] With reference to Figs. 3 and 4, two female parts
15 and 150 associated with the cell 2 are interfaced to
two male parts 14 and 140 of the illumination connector.
The male parts 14, 140 and female parts 15, 150 can be
reciprocated between the cell and the structure. If the
cell (e.g. the cell 30) has a low height, it may be associ-
ated with just one part (e.g. the female part 15) of the
illumination connector.
[0079] The illumination connector is also provided with
locking means, e.g. comprising pistons and associated
slide guides, just like the fluid connector.
[0080] In particular, the locking means with opposing
pistons kept apart toward the outer side of the connector
are preferably positioned in the housing hole 23 provided
in the male part 14 of the illumination connector, and
feature similar pistons 11 and spring 12 as the fluid con-
nector shown and described for Fig. 12.
[0081] The pistons of the illumination connector guide
and hold in position the male part 14 and female part 15
of the illumination connector; in particular, as said two
parts 14 and 15 are interfaced to each other, they co-
operate with matching slide guides 24 provided inside
the female part 15.
[0082] The sliding of the pistons 11 protruding from the
housing holes 23 in the matching slide guides 24 may
stop at two holes engaging the pistons.
[0083] As an alternative, a magnetic system associat-
ed with the male part 14 and female part 15 may be pro-
vided in order to prevent the male part 14 from detaching

from the female part 15 after they have been coupled
together. For example, magnets having opposite polari-
ties are applied to the end-of-travel flat walls 27,28 of the
male part 14 and of the female part 15, which abut against
each other when the male part and female part are cou-
pled together, so that the attraction exerted by the mag-
nets will force the male part 14 and female part 15 to stay
in contact until the user applies a force which overcomes
said magnetic attraction. In this case, the pistons may be
replaced substantially in the same position, i.e. at the
housing hole 23, with a pair of rigid, fixed protrusions
which, once positioned inside the guides 24, will prevent
any side movements between the first part 14 and the
second part 15.
[0084] The female part 15 is so shaped that the sur-
faces of the female parts 15 adhere to the matching sur-
faces of the male part 14 as the interfacing is carried out.
[0085] The female part 5 is therefore substantially a
parallelepipedon in shape, with surfaces of the same size
as the male part 4 (by way of example, said parallelepi-
pedon may be approx. 47mm high, 41mm wide and
70mm deep). The wide radius 39 promotes its relative
sliding over the corresponding wide radius 40 of the fe-
male part 15 of the connector as the connection is made.
The module 2 comprises an aperture to allow access to
the inner compartment, and is fitted with sensors, e.g.
open-state detection magnetic sensors, adapted to de-
tect when the cell is open and send a corresponding sig-
nal to the structure 3, which will then turn on the source
18 in order to illuminate the cell 2. Particularly advanta-
geously, the structure 3 may be provided with a sensing
device adapted to detect the position of an element (e.g.
a magnet) associated with the door of the cell 2 (for ex-
ample, said door opening by rotating about a vertical ax-
is): in fact, this allows to detect if the door is not properly
closed, without having to mount any electrically active
component to the cell 2.
[0086] The structure 3 may also be fitted with other
sensors, such as cell presence/absence, temperature,
humidity, foodstuff preservation state sensors or the like.
[0087] The male-female shape of the fluid connector
and illumination connector shown herein should not be
understood as limiting, since even a simple flat shape of
the first and second parts of the fluid connector and illu-
mination connector may perform the required functions,
in this case a proper support for the cell is needed for
supporting the cell itself, such for example a supporting
plane placed under each cell; the connector in this case
assures only the proper coupling between the cells and
the structure, but it does not provide mechanical support
to the cell itself.
[0088] The male-female shape of the fluid connector
and illumination connector advantageously serve as a
guide for the correct positioning the cell 2 onto the struc-
ture 3, thus assisting the user and guiding the insertion/
coupling of the cell 2, 20, 200 onto the structure 3.
[0089] When combining one or more fluid connectors
and one or more illumination connectors with a modular
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refrigeration apparatus as described above, said appa-
ratus becomes very easy to use because the modules
can be positioned correctly, mechanically supported and
held in position, as well as supplied with fluid and light or
illumination in a particularly advantageous simplified
manner through the fluid and illumination connectors ac-
cording to the present invention.
[0090] Further to this the cell or module may be com-
pletely passive, as opposed to the structure which is, on
the contrary, active: the structure comprises all the ele-
ments which are functionally required for the operations
for which the household appliance has been designed,
while the cell or module is supplied in its entirety by the
structure for performing his operation.
[0091] Nevertheless, the above-described fluid and il-
lumination connectors may also be used to much advan-
tage in terms of ease of use in the general field of house-
hold appliances, and in particular in any household ap-
pliance comprising a cell or a module that can be re-
moved from a structure, and wherein the cell or module
needs to be supplied with a flow produced by the structure
and/or illuminated by a light source provided on the struc-
ture. Advantageously, in fact, the cell or module may be
completely passive, as opposed to an active structure:
the structure comprises all the elements which are func-
tionally required for the operations for which the house-
hold appliance has been designed, while the cell or mod-
ule is supplied by the structure.
[0092] As far as the possible variants of the present
invention are concerned, it should be underlined that the
manner in which the fluid and illumination connectors are
applied to the structure 3 and to the cell 2 as shown in
Figs. 3 and 4 is intended as a particular embodiment
provided by way of non-limiting example. In Figs. 3 and
4, the connectors are applied to the structure 3 and to
the module 2 by mounting a set of horizontal inserts, each
comprising a male part of the fluid connector and a male
part of the illumination connector, or a female part of the
fluid connector and a female part of the illumination con-
nector, and preferably provided with support ribs (e.g.
longitudinal or transversal) and elements (e.g. baffles)
adapted to properly convey the flow of refrigerated air,
thus reducing load losses. Said horizontal inserts may
be mounted to the structure 3 by means of matching pro-
files which interact with one another in order to provide
a stable coupling; as an alternative, they may be mounted
to the module 2, buried in the insulation material of the
module 2 itself. The method of application of the fluid and
illumination connectors to the structure 3 and to the mod-
ule 2 shown in Figs. 3 and 4 requires that seats extending
horizontally be obtained in the structure 3, in particular
in the surface of the structure 3 facing the module 2, for
inserting the inserts.
[0093] According to a first advantageous variant of the
above-described method of application of the fluid and
illumination connectors, two vertical inserts, instead of
horizontal ones, are applied to the structure 3, each of
said vertical inserts comprising parts of the fluid connec-

tor and illumination connector in order to provide a con-
nection between the structure 3 and the removable mod-
ules 2, 20, 200 and 30. This first advantageous variant
has a lower number of inserts, thus making it easier to
mount the inserts themselves to the structure 3. The man-
ner in which the fluid and illumination connectors are ap-
plied to the structure 3 and to the cell 2 according to the
first advantageous variant requires that seats extending
vertically be obtained in the structure 3, in particular in
the surface of the structure 3 facing the cell 2, for inserting
the inserts, the number of said vertically extending seats
being preferably two.
[0094] According to a second advantageous variant of
the method of application of the fluid and illumination con-
nectors, a plurality of inserts are applied to the structure
3 and/or to the module 2, each of which comprises only
a single part (i.e. either the male part or the female part)
of the fluid connector or illumination connector. This sec-
ond advantageous variant provides ease of mainte-
nance, in that the parts of the fluid connectors or illumi-
nation connectors may be replaced separately should
they fail. The method of application of the fluid and illu-
mination connectors to the structure 3 and to the module
2 according to the first advantageous variant requires
that a plurality of small seats be obtained in the structure
3, in particular in the surface of the structure 3 facing the
cell 2, for inserting the inserts, said inserts being prefer-
ably secured to said seats by means of screws, joints or
different removable mechanical connections.
[0095] According to a third advantageous variant of
the method of application of the fluid and illumination con-
nectors, the parts of the fluid and illumination connectors
are applied to the structure 3 and/or to the module 2 di-
rectly when moulding the structure 3 and the module 2,
said parts being thus obtained in one piece with the struc-
ture 3 or module 2. This third advantageous variant is
particularly beneficial in terms of cost, simplicity and ac-
curacy of application of the fluid and illumination connec-
tors to the structure 3 and to the module 2, while however
reducing the ease of maintenance of the connector parts.
[0096] Finally, as regards the material used for man-
ufacturing the parts of the fluid and illumination connec-
tors, it may be any material, provided that it has good
workability and mechanical strength properties (espe-
cially when the parts are applied to the structure accord-
ing to said third advantageous variant): therefore, said
material may be conveniently chosen among steel, alu-
minium, polymeric materials or the like.
[0097] According to fig. 25 and 26 the modular refrig-
eration apparatus may have an additional feature: the
module 90 can be a trolley-like module, provided with
wheels 92 and a retractable handle bar 93. However,
such a handle bar 93 could be tiltable, with respect to a
horizontal axis passing through a hinge connecting the
handle 93 to the module 90; moreover the handle could
be made as a belt connected to the module 90.
[0098] As before disclosed the structure 3 is provided
with all the necessary means for producing cold air that
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is supplied to the trolley-like module 90, and for providing
illumination for it. For example the trolley-like module 90
can be joined to the structure by means of the connector
before described: in this case the module is not properly
"supported" by means of said connectors, but it is anyway
kept in place when attached to the structure.
[0099] An advantageous feature of the trolley-like
module 90 is that in this case those connectors could be
of the simple flat shape without any needs for a support-
ing plane (for the trolley-like module stands on his wheels
on the floor).
[0100] The trolley-like module 90 as module 2,20,200
may be completely passive, as opposed to the structure
3 which is, on the contrary, active: the structure 3 com-
prises all the elements which are functionally required
for the operations for which the household appliance has
been designed, while the trolley-like module 90 is sup-
plied in its entirety by the structure for performing his
operation, with cold air and lighting.
[0101] The retractable handle bar 93 can be extracted
from the closed position depicted in fig. 26, when the
module 90 is detached from the structure 3, and used for
controlling the module 90 in his movement over the
wheels.
[0102] The module 90 is therefore movable around so
as to reach virtually any location without straining the
user.
[0103] An additional feature is that the trolley-like mod-
ule 90 can be simply a tank for liquid materials, such as
water or wine, or beer. To this extent the module 90 is
provided with a cap 91, through which it could be filled
or emptied.
[0104] It has to be understood that the trolley-like mod-
ule 90 can be supplied by the structure with cold air or
light even without using the above described connectors.
Thus, the concept of realizing a trolley-like module has
to be construed as an innovative concept per se.

Claims

1. Connector for supporting a cell or module (2,20,200)
to a structure (3) of a household appliance, said cell
or module (2,20,200) being provided with a compart-
ment adapted to contain the materials treated by the
appliance, and said structure (3) being provided with
functional units for performing the operation of such
an appliance, characterized in that said connector
comprise means for supply the cell or module
(2,20,200).

2. Connector according to claim 1, characterized in
that it comprises two cooperating part, a first part
(4,14,40,140) provided on said cell or module
(2,20,200) and a second part (5,15,50,150) provided
on said structure (3), so as to perform a mechanical
coupling between the cell or module and the struc-
ture (3).

3. Connector according to claim 2, characterized in
that it is provided with locking means in order to en-
sure a stable coupling by countering the relative
movements between the first part (4,14,40,140) and
the second part (5,15,50,150).

4. Connector according to claim 2 or 3, characterized
in that the first part is a male part (4,14,40,140) hav-
ing a convex shape, and the second part is a female
part (5,15,50,150) having a corresponding concave
shape, particularly such a shape is a parallelepiped
shape.

5. Connector according to one or more of the preceding
claims, characterized in that said connector is a
fluid connector adapted to supply/drain a fluid to/from
the cell (2,20,200), wherein the first part and the sec-
ond part are operationally associated with the fluid
circuit of the structure and with the fluid ducts of the
cell, respectively, said first part and said second part
of the fluid connector being mutually co-operating
with each other mechanically.

6. Connector according to the preceding claim, char-
acterized in that said first part and said second part
of said fluid connector comprise a corresponding
shutter (6,60) which opens or closes a fluid flow sec-
tion, the opening and closing of said two shutters
(6,60) taking place through mutual interference be-
tween the first shutter (6) and second shutter (60)
by means of a reciprocal engagement profile (8) so
that, when said two shutters (6,60) are set to the
interfaced condition, they mutually co-operate to
their reciprocal opening.

7. Connector according to the preceding claim, char-
acterized in that said shutters (6,60) are rotatably
hinged to said first part and said second part, said
doors (6,60) being fitted with at least one flat body
portion (7) adapted to close the flow section and with
an engagement profile (8) preferably located at one
edge of said flat portion (7), said engagement profile
(8) comprising one or more faces (8’, 8", 8’’’), which
are inclined by an increasing angle with respect to
said flat portion (7), and that at least one of said faces
(8’’’) being the end face of said engagement profile
(8) is perpendicular to said flat portion (7).

8. Connector according to any of the preceding claims,
characterized in that said shutter (6,60) is fitted
with a shutting device, such as a torsion spring or a
reed spring, mounted to the pin about which the shut-
ter (6, 60) rotate, and/or a ballast mounted to the
shutter near the side opposite to the hinge side,
and/or a magnetic shutting system attracting the
shutter to the aperture edge.

9. Connector according to claim 1 to 4, characterized
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in that said connector is an illumination connector
and wherein said first part comprises at least one
light source, e.g. a bulb or LED, whereas said second
part comprises a light guide for the light produced
by said light source, said light guide being adapted
to convey the light produced by the light source into
the cell compartment when said first part and second
part are properly interfaced to each other.

10. Connector according to the preceding claim, char-
acterized in that said light guide comprises a first
lens (20), a translucent insulating material (21) and
a second lens (22), said translucent insulating ma-
terial (21) being housed in a container extending
through the insulation of the cell (2), and said first
lens being located at said interfacing section (17).

11. Connector according to claim 15, characterized in
that said light guide is comprises a silica aerogel.

12. Connector according to one or more of the preceding
claims, characterized in that at least one side wall
of said male part and said female part is a curved
wall having a wide radius (39,40) adapted to facilitate
the connection between said male part (14,140) and
said female part (15,150).

13. Household appliance comprising at least one cell or
module (2,20,200) and at least one structure (3),
wherein said structure comprises a functional unit
including those parts which are functionally required
for the operation of the household appliance, and
said cell (2,20,200) is operationally associated in a
removable fashion with said structure (3), charac-
terized in that it comprises at least one connector
for supporting said cell or module (2,20, 200) to the
structure of the household appliance, according to
any of the preceding claims.

14. Household appliance according to the preceding
claim, characterized by being a modular refrigera-
tion apparatus comprising at least one structure (3)
and at least one removable module, said module be-
ing supplied with refrigerating fluid and/or illuminated
through at least one connector according to any of
claims 1 to 12.

15. Household appliance according to the preceding
claim, characterized in that each cell (2,20,200)
comprises at least one female part (5), in particular
two female parts (5,50), of a connector according to
any of claims 1 to 12, and that the structure compris-
es one or more matching male parts (4,40) of a con-
nector according to any of claims 1 to 12, each male-
female pair (4,5 and 40,50) being used for fluid sup-
ply and/or drainage of cold air between said cell and
said structure or for illuminating the internal chamber
of said module.

16. Household appliance comprising at least one cell or
module (2,20,200,90) and at least one structure (3),
wherein said structure comprises a functional unit
including those parts which are functionally required
for the operation of the household appliance, and
said module (2,20,200,90) is operationally associat-
ed in a removable fashion with said structure (3),
characterized in that at least a module is a trolley-
like module (90), provided with wheels (92).

17. Household appliance according to claim 16, wherein
said trolley-like module (90) comprises a retractable
handle bar (93).

18. Household appliance according to claim 16 or 17 in
which the structure (3) comprises all the elements
which are functionally required for the operations for
which the household appliance has been designed,
while the trolley-like module (90) is supplied by the
structure with cold air and/or lighting.

19. Household appliance according to claim 18 in which
the trolley-like module (90) is a tank for liquid mate-
rials, provided with a cap (91), through which it could
be filled or emptied.

20. Household appliance according to claim 18 in which
the trolley-like module and the structure are connect-
ed by means of connector according to one or more
of claims 1 to 12.

21. Module (90) for a household appliance according to
any of claims from 16 to 20, characterized in that
it is a trolley-like module (90), provided with wheels
(92) and a retractable handle (93).
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