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(57)  Alocking device (1) for a water-dispensing unit
(2), such as a mixer tap, is disclosed. The locking device
comprises: a tubular element (3) that extends with a lon-
gitudinal axis (X), a bottom element (4) positionable in-
side the tubular element to connect a hydraulic cartridge
(5) to one or more conduits for the water withdrawal,
screw means (6) connected to the bottom element and
arranged for being screwed from inside the tubular ele-
ment, one or more locking elements (7) housed in the
bottom element and shaped to cooperate with the screw
means, each locking element being movable, by tighten-
ing the screw means, in a direction transverse to the lon-
gitudinal axis against an inner surface of a wall (3a) of
the tubular element to lock the bottom element, prevent-
ing an axial movement thereof and a rotation around the
longitudinal axis with respect to the tubular element.

A water-dispensing unit is disclosed comprising the
locking device.

LOCKING DEVICE FOR A WATER-DISPENSING UNIT AND WATER-DISPENSING UNIT
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Description

Background of the invention

[0001] The invention relates to a locking device for a
water-dispensing unit and a water-dispensing unit.
[0002] Specifically but not exclusively, the locking de-
vice according to the invention can be used in the tech-
nical field of sanitary taps and fittings, in particular for a
sink or washbasin, used in kitchens or bathroom, partic-
ularly in the field of minimalist sanitary taps and fittings,
where a minimalist tab means a tap having a geometrical
conformation that is extremely simple and reduced to the
essential.

[0003] The locking device can be used in a water-dis-
pensing unit, such as for example a mixer tap, to lock or
fix inside a hollow body of the water-dispensing unit a
bottom element, also called a "bottom", i.e. a water in-
terface elementbetween a cartridge (for example a mixer
cartridge) and conduits for the water withdrawal from a
water circuit, or from the mains circuit.

Prior Art

[0004] In currently known dispensing units, the bottom
element is fitted to a rest protrusion that protrudes inside
the body of the water-dispensing unit.

[0005] The rest protrusion in prior art dispensing units
has a significantly extended surface with respect to other
dimensions of the body of the dispensing unit, in partic-
ular with respect the thickness of the body of the dispens-
ing unit. In fact, such a rest protrusion has to be wide
enough to enable a coupling hole to be obtained there-
upon that is intended to house a plug or pin to couple the
bottom element with the rest protrusion so as to block a
movement of the bottom with respect to the body of the
dispensing unit.

[0006] Further, in order to prevent a corresponding
movement of the bottom element with respect to the body
of the prior art dispensing unit, the bottom element is
clamped between the rest protrusion and another clamp-
ing element, which can be for example a cover screwed
to the body of the dispensing unit.

[0007] Itisknownto produce the body of the dispensing
unit, provided with the aforementioned rest protrusion,
by casting. Alternatively, it is possible to remove material
from a semifinished product so as to obtain therein the
rest protrusion. The removal entails the drawback of in-
evitable and undesired waste of material. This drawback
is the greater the more it is desired to create a minimalist
product. In fact, a water-dispensing unit of this type has
relatively thin thicknesses, including for example be-
tween 1 mm and 4 mm, so removing material from the
solid would result in an enormous amount of waste ma-
terial.

[0008] Ontheotherhand, machining by casting is more
difficult than material removal, and is less suitable for
objects that are slender and have thin thicknesses like
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those used in minimalist sanitary taps and fittings be-
cause the particular geometry and the relatively reduced
dimensional tolerances of these products can be limited
by technological needs of casting, in particular by the
dimensions of the draft angles.

[0009] In the light of the above, there is accordingly
wide ground for improvement of the aforesaid locking
devices and for water-dispensing units. In particular, it
would be desirable to have available a locking device
and a water-dispensing unit that enable material waste
to be limited, making the production of such water-dis-
pensing units more advantageous from an economic
point of view and more sustainable from the point of view
of environmental impact.

Objects of the invention

[0010] One object of the invention is to improve current
locking devices for water-dispensing units and current
water-dispensing units.

[0011] A further object of the invention is to provide an
alternative locking device to those provided in the prior
art.

[0012] A still further object of the invention is to provide
a solution that enables the production and fitting of a wa-
ter-dispensing unit to be significantly simplified. In par-
ticular, a locking device is proposed the structural con-
figuration of which is simple but effective in performing
its function, makes it possible to assemble the various
components of a water-dispensing unit rapidly and at the
same time without any need to perform laborious and
costly work on the body of the water-dispensing unit.
[0013] Another object of the invention is to provide a
locking device for water-dispensing units configured so
as to permit a decrease of production material waste of
the water-dispensing unit, so as to make the production
of water-dispensing units advantageous from the eco-
nomic point of view and more sustainable from the point
of view of environmental impact.

Summary of the invention

[0014] Such objects and still others are achieved by a
locking device for water-dispensing units and a water-
dispensing unit as defined in the appended claims.
[0015] The thus configured device, particularly owing
to the locking elements in the bottom element, is able to
stably secure the bottom element to a tubular element,
facilitating processing of the tubular element, and thus
of the entire water-dispensing unit.

[0016] Owing to the direct action of the locking ele-
ments on the inner surface of the tubular body it is pos-
sible to limit or even eliminate the entire support protru-
sion that protrudes inside the tubular body, also making
the use of tubular semifinished products possible; in this
manner it is possible to noticeably limit or even eliminate
material waste, namely the quantity of material that is
removed during machining of the water-dispensing unit.
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[0017] Further, owing to the fact that it is possible to
acton screw means from the inside of the tubular element
it is possible to lock the bottom element with respect to
the tubular element without having to make holes with
access outside the tubular element, which would detract
from the aesthetic appeal of the product.

[0018] Further, owing to locking recesses on the inner
surface of the tubular element, it is possible to lock both
rotationally and axially the bottom element with respect
to the tubular element.

[0019] Owing to the cooperation of the screw means
with the locking elements, it is possible to ensure a lock-
ing device thatis constructionally simple and at the same
time able to perform a high-efficiency locking action.
[0020] Further, owing to the arrangement of the hous-
ing seats of the locking elements and of the screw means,
it is possible to obtain a compact device that is easily
integrable into a dispensing unit, particularly into a water-
dispensing unit with a minimalist design.

Short description of the drawings

[0021] The invention can be better understood and im-
plemented with reference to the appended drawings,
which illustrate an embodiment thereof by way of non-
limiting example, in which:

Figure 1 is an elevated section passing through a
longitudinal axis of a water-dispensing unit compris-
ing a locking device according to this invention in
which a line of a plane iv-iv is shown;

Figure 2 is an enlarged detail of the locking device
of Figure 1;

Figure 3 is araised frontal view of the water-dispens-
ing unit of Figure 1;

Figure 4 is a section from the bottom along the line
of the plane iv-iv of Figure 1;

Figure 5 is a top view of a tubular element of the
locking device of Figure 1;

Figure 6 is a raised section of the tubular element
taken on the section plane of Figure 1;

Figure 7 is a raised section of the tubular element
taken on a plane that is orthogonal to the section
plane of Figure 6;

Figure 8 is an enlarged detail of Figure 2;

Figure 9 is an enlarged detail of Figure 7.

Detailed description

[0022] In the aforementioned figures, the numeric ref-
erence 1 is a locking device suitable for a water-dispens-
ing unit 2, like a mixer tap (Figure 1).

[0023] The water-dispensing unit 2 can be used in the
field of sanitary taps and fittings, in particular in a wash-
basin or a sink, in particular of a bathroom or of a kitchen.
[0024] By way of non-limiting example, the locking de-
vice 1 and the water-dispensing unit 2 can be used in the
field of sanitary taps and fittings of minimalist type.
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[0025] The locking device 1 is configured to lock a
movement of a bottom element 4, also called "bottom",
on a tubular element that will be disclosed below.
[0026] In the context of the invention, bottom element
4 or bottom means a hydraulicinterface element between
a hydraulic cartridge 5 (for example a mixer cartridge)
and water withdrawal conduits (not shown) for the water
withdrawal from a water circuit, or directly from the mains.
[0027] The water-dispensing unit 2 comprises, in par-
ticular, manual drive means 14 for controlling the hydrau-
lic cartridge 5 so as to mix water coming from the water
circuit. The manual drive means 14 can comprise, as in
the illustrated embodiment, a drive lever (Figure 1).
[0028] In another embodiment that is not illustrated,
the manual drive means 14 can comprise a drive knob.
[0029] The water-dispensing unit 2 comprises, in par-
ticular, a water-dispensing pipe 15 operationally connect-
ed, at a first end, to the hydraulic cartridge 5 and having,
at a second end opposite the first end, a dispensing port
13 for the exit of water, in particular of mixed water (Figure
1).

[0030] The locking device 1 comprises a tubular ele-
ment 3 that extends with a longitudinal axis X. The tubular
element 3 can comprise a hollow body of the water dis-
pensing unit 2 intended to house the hydraulic cartridge
5 and the aforesaid water withdrawal conduits.

[0031] The water-dispensing pipe 15 can be arranged,
in particular, in connection with an outlet of the hydraulic
cartridge 5, and near an upper end portion of the tubular
element 3.

[0032] In the illustrated embodiment, the tubular ele-
ment 3 comprises a substantially cylindrical hollow body,
thus having a cross section, i.e. taken on a plane that is
transverse, in particular orthogonal, to the longitudinal
axis X, which is circular, in particular circular crown. (Fig-
ures 4, 5 and 8).

[0033] In one embodiment that is not illustrated, the
tubular element 3 may have a cross section that is dif-
ferent from the circular cross section, in particular the
tubular element 3 can have a section which is polygonal,
in particular square. In this embodiment that is not illus-
trated, the polygonal cross section can have sharp cor-
ners.

[0034] In a further embodiment that is not illustrated,
the polygonal cross section can be have chamfered, i.e.
connected edges.

[0035] The locking device 1 comprises screw means
6 (Figures 1 and 2) connected to the bottom element 4
and arranged for being screwed from the inside of the
tubular element 3. For example, it is possible to act on
these screw means 6 with a screw driver, the shaft of
which can be inserted inside the tubular element 3.
[0036] The locking device 1 comprises one or more
locking elements 7 (Figures 1, 2 and 8) housed in the
bottom element 4 and shaped to cooperate with the screw
means 6.

[0037] Eachlockingelement?7is movable, upon a tight-
ening action of the screw means 6, in a direction trans-
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verse to the longitudinal axis X against an inner surface
of a wall of the tubular element 3, or wall inner surface
3a, so as to lock the bottom element 4 preventing an axial
movement thereof along the longitudinal axis X and a
rotation around the longitudinal axis X with respect to the
tubular element 3.

[0038] In the illustrated embodiment, the one or more
locking elements 7 comprise ball elements (Figures 1, 2
and 8).

[0039] In one embodiment that is not illustrated, the

one or more locking elements 7 may comprise prismatic
elements. In a further embodiment that is not illustrated,
the one or more locking elements can comprise cylindri-
cal elements.

[0040] On the inner surface 3a, at least one locking
recess 9 can be obtained (Figures 2, 6 and 7) to engage
a respective locking element 7. The locking recess 9 has
a concave shape corresponding to a profile of the locking
element 9, the profile - during operation - facing the inner
surface 3 a.

[0041] Intheillustrated embodiment,inwhich thereare
spherical locking elements 7, the locking recess 9 has a
corresponding concave shape of a a spherical impres-
sion.

[0042] The bottom element 4 can be substantially cy-
lindrical. The axis of this cylinder may be parallel to, in
particular coinciding with, the longitudinal axis X. The bot-
tom element may have one or more through holes 16,
17 (Figure 8) arranged for housing the conduits for with-
drawing water from the water circuit.

[0043] In the illustrated embodiment, there is a first
hole 16 for hot water and a second hole 17 for cold water.
[0044] On a side surface of the bottom element 4, a
side opening may be obtained that faces the wall inner
surface 3a of the tubular element 3. The side opening
defines a housing seat 8 that extends transversely to the
longitudinal axis X inside the bottom element 4 to house
a respective locking element 7 (Figure 2).

[0045] In the illustrated embodiment, the side surface
of the bottom element 4 is a substantially cylindrical sur-
face.

[0046] In theillustrated embodiment, the housing seat
8 extends substantially orthogonally to the longitudinal
axis X. The locking element 7 is movable, upon an action
of the screw means 6, in the housing seat 8 to contact
the wall inner surface 3a and thus lock the bottom ele-
ment 4 with respect to the tubular element 3.

[0047] On the side surface of the bottom element 4, a
further housing seat 12 (Figure 2) may be further obtained
for a seal element, like a gasket 11. This housing seat
12 may be arranged at a height - measured on the lon-
gitudinal axis X - different from the height at which the
locking elements 7 are provided. The gasket 11, during
operation, prevents leaking of water from the housing of
the hydraulic cartridge 5 to other parts of the tubular el-
ement 3.

[0048] In one embodiment that is not illustrated, the
locking device 1 can be devoid of the seal element; in
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this embodiment that is not illustrated, the hydraulic car-
tridge 5 is isolated fluidly with respect to the tubular ele-
ment 3 and/or with respect to the bottom element 4.
[0049] Onthe bottom element 4 atleast one nut screw
seat 6a may be obtained, i.e. a threaded hole, that ex-
tends substantially parallel to the longitudinal axis X and
which the respective screw means 6 (Figure 2) engages.
The conformation of the screw means 6 and of the nut
screw seat 6a mean that the action of the screw means
6 is directed substantially parallel to the longitudinal axis
X, or axially.

[0050] Intheillustrated embodiment, the screw means
6 comprises a screw without a head, of the adjusting
grubscrew type.

[0051] In a further embodiment that is not illustrated,
the screw means 6 can comprise a screw with a head.
In another embodiment that is not illustrated, the screw
means 6 can comprise a bolt.

[0052] The nut screw seat 6a and the housing seat 8
(of the locking elements 7) are contiguous and commu-
nicate together, to permit contact between the screw
means 6 and the respective locking element 7.

[0053] Intheillustrated embodiment (Figures 2 and 8),
the nut screw seat 6a comprises a non-through hole
through an axial dimension (thickness) of the bottom el-
ement 4 and the housing seat 8 comprises non-through
hole diametrically through the bottom element 4.

[0054] Nevertheless, in a further embodiment that is
not illustrated, it is possible for both the nut screw seat
6a and the housing seat 8 to pass through the bottom
element 4.

[0055] The screw means 6 may comprise a tapered tip
drive portion 6b (Figure 2) arranged, in particular for con-
tacting a respective locking element 7 so as to transform
an axial movement (i.e. directed substantially parallel to
the longitudinal axis X) of the screw means 6 in a trans-
verse movement (i.e. directed transversely to the longi-
tudinal axis X) of the locking element 7 against the wall
inner surface 3a of the tubular element 3.

[0056] The nut screw seat 6a and the housing seat 8
may extend transversely, in particular substantially or-
thogonally, to one another. As mentioned, the screw
means 6 is rotatable to advance parallel to the longitudi-
nal axis X and the locking elements 7 are movable radially
with respect to the longitudinal axis X.

[0057] Referring to Figures 1, 4, 6 and 7, the tubular
element 3 has a dimension, i.e. the cross section, that is
noticeably smaller than the longitudinal dimension
(height) and the transverse dimension (diameter).
[0058] The tubular element 3 may have arelatively thin
cross section (with respect to the other dimensions). In
particular, this cross section may be comprised between
1 mm and 4 mm, in particular, the cross section of the
tubular element 3 may be about 2.5 mm.

[0059] The tubular element 3 may have a substantially
constant thickness.

[0060] Inthe illustrated embodiment, there is a portion
19 of the tubular element 3 that has internally a narrowed
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cross section (Figures 6 and 9). On the wall inner surface
3a near the engagement recess 9, a circumferential
chamfered zone 10 is obtained that is arranged for grad-
ually guiding and compressing and facilitating the transit
of the gasket 11 to the narrowed section portion 19 in a
step of inserting the bottom element 4 into the tubular
element 3.

[0061] In other words, in the illustrated embodiment,
at the narrowed cross section 19 a chamfer has been
made so that the gasket 11 - which is subjected to com-
pression action between the further housing seat 12 and
the engagement recesses 9 - does not get damaged by
the sharp-corner edges of the engagement recesses 9
when the bottom element 4 is taken to a desired position
inside the tubular element 3.

[0062] In the illustrated embodiment, three locking el-
ements 7 are provided (Figures 4 and 8), each of which
is drivable by respective screw means 6, and arranged
angularly equidistant by 120° around the longitudinal axis
X.

[0063] Nevertheless, in one embodiment that is not il-
lustrated, one locking element may be provided. In alter-
native versions, two locking elements, or four locking el-
ements, or five locking elements, or six locking elements,
or several locking elements may be provided.

[0064] Itis possible to insert the bottom body 4 inside
the tubular element 3 and once a desired position is
reached along the longitudinal axis X, drive the screw
means 6 to drive the locking elements 7 and lock the
bottom element 4 against the tubular element 3.

[0065] Intheillustrated embodiment, the desired posi-
tion inside the tubular element 3 is defined by the (axial)
position of the engagement recesses 9 and by an abut-
ment element 18 that protrudes inside the tubular ele-
ment 3 to the inside (Figures 1 and 9).

[0066] In an alternative embodiment, the desired po-
sition of the bottom element 4 can be determined by the
sole position of the engagement recesses 9.

[0067] In addition or alternatively, the desired position
of the bottom element 4 inside the tubular element 3 can
be determined by the insertion of a removable body (not
shown) inside the tubular element 3 that provides a tem-
porary support to the bottom element 4 before the latter
is locked by an action on the screw means 6.

[0068] In the light of what has been disclosed above
and shown with reference to the attached drawings, it is
clear that the locking device 1 and the water-dispensing
unit 2 successfully achieve the objects declared above.
[0069] The thus configured locking device 1, particu-
larly owing to the presence of the locking elements 7
housed in the bottom element 4, is able to secure the
bottom element 4 stably directly to the wall inner surface
3a of the tubular element 3,

[0070] As mentioned, owing to the direct action of the
locking elements 7 on the inner surface 3a of the tubular
body 3, itis possible to limit or even completely eliminate
the overall dimensions of the prior art support protrusion
that protrudes inside the tubular body. This makes it pos-
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sible to use tubular semifinished products and thus great-
ly limits (or eliminates) the amount of material removed
during machining of the water-dispensing unit.

[0071] Further, owing to the fact that it is possible to
acton the screw means 6 from inside the tubular element
3itis possible to lock the bottom element 4 with respect
to the tubular element 3 without providing holes with ac-
cess outside the tubular element that would detract from
the aesthetic appeal of the product, overcoming the limits
of the prior art.

[0072] Further, owing to owing to the provision of lock-
ing recesses 9 on the inner surface 3a of the tubular
element 3, itis possible to provide both rotation and axial
locking of the bottom element 4 with respect to the tubular
element 3.

[0073] Owing to the cooperation of the screw means
6 with the locking elements 7, in particular owing to the
tapered tip conformation of the drive portion 6b, it is pos-
sible to ensure a locking device 1 that is constructionally
simple and at the same time capable of effective locking.
[0074] Further, owing to the arrangement inside the
bottom element 4 of the housing seats 8 of the locking
elements 7 and of the screw means 6 it is possible to
obtain a compact device that is easily integrable into a
dispensing unit 2, in particular into a water-dispensing
unit with a minimalist design.

Claims

1. Locking device (1) suitable for a water-dispensing
unit (2), such as a mixer tap, and comprising:

- a tubular element (3) that extends with a lon-
gitudinal axis (X),

- a bottom element (4) positionable inside said
tubular element (3) and suitable for connecting
a hydraulic cartridge (5) - intended to be housed
in said tubular element (3) - with one or more
conduits for the water withdrawal from a water
circuit,

- screw means (6) connected to said bottom el-
ement (4) and arranged for being screwed from
inside said tubular element (3),

- one or more locking elements (7) housed in
said bottom element (4) and shaped to cooper-
ate with said screw means (6), each locking el-
ement (7) being movable, upon a tightening ac-
tion of said screw means (6), in adirection trans-
verse to said longitudinal axis (X) against an in-
ner surface of a wall (3a) of said tubular element
(3) to lock said bottom element (4) preventing
an axial movement thereof along said longitudi-
nal axis (X) and a rotation around longitudinal
axis (X) with respect to said tubular element (3).

2. Locking device (1) according to claim 1, wherein on
said inner surface (3a) at least one locking recess
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(9) is obtained for engaging a respective locking el-
ement (7).

Locking device (1) according to any one of the pre-
ceding claims, wherein on a side surface of said bot-
tom element (4) a side opening is obtained that faces
said inner surface of the wall (3a) of said tubular el-
ement (3), said side opening defining a housing seat
(8) that extends transversely to said longitudinal axis
(X) inside said bottom element (4) to house a respec-
tive locking element (7), said locking element (7) be-
ing movable, upon an action of said screw means
(6), in said housing seat (8) to contact said inner
surface of the wall (3a) and thus lock said bottom
element (4) with respect to said tubular element (3).

Locking device (1) according to any one of the pre-
ceding claims, wherein on said bottom element (4)
at least one nut screw seat (6a) is obtained that ex-
tends substantially parallel to said longitudinal axis
(X) and which respective screw means (6) engages.

Locking device (1) according to claim 4 as appended
to claim 3, wherein said nut screw seat (6a) and said
housing seat (8) are contiguous and communicate
together, to permit contact between said screw
means (6) and the respective locking element (7).

Locking device according to claim 5, wherein said
screw means (6) comprises a tapered tip drive por-
tion (6b) arranged for contacting a respective locking
element (7) so as to transform an axial movement
of said screw means (6) into a transverse movement
of said locking element (7) against said wall inner
surface (3a) of said tubular element (3).

Locking device (1) according to any one of the pre-
ceding claims, wherein said one or more locking el-
ements (7) comprise ball elements.

Locking device (1) according to one of claims 5to 7
wherein said nut screw seat (6a) and said housing
seat (8) extend substantially orthogonally to one an-
other, said screw means (6) being rotatable to ad-
vance parallel to said longitudinal axis (X) and said
locking elements (7) being movable radially with re-
spect to said longitudinal axis (X).

Locking device (1) according to any one of the pre-
ceding claims, wherein said bottom element (4) and
said wall inner surface (3a) are substantially cylin-
drical.

Locking device (1) according to any one of the pre-
ceding claims, wherein on a side surface of said bot-
tom element (4) a further housing seat (12) is ob-
tained for a gasket (11).
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1.

12.

13.

14.

Locking device (1) according to any one of the pre-
ceding claims, wherein said tubular element (3) has
a substantially constant transverse thickness.

Locking device (1) according to any one of claims 1
to 10, wherein a portion (19) of said tubular element
(3) has internally a narrowed cross section and
wherein on said inner surface of the wall (3a) near
said at least one engagement recess (9) a circum-
ferential chamfered zone (10) is obtained arranged
for guiding and gradually compressing and facilitat-
ing the transit of said gasket (11) to said narrowed
cross section portion (19) in an phase of inserting
said bottom element (4) into said tubular element (3).

Locking device (1) according to any one of the pre-
ceding claims, wherein said tubular element (3) has
a transverse thickness comprised between 1 and 4
mm.

Water-dispensing unit (2), such as a mixer tap, com-
prising manual drive means (14) for controlling a hy-
draulic cartridge (5) for mixing water coming from a
water circuit, awater-dispensing pipe (15) operation-
ally connected, at a first end, to said hydraulic car-
tridge (5) and having, at a second end opposite said
first end, a dispensing port (13) for the exit of mixed
water, and a locking device (1) that includes:

- a tubular element (3) extending with a longitu-
dinal axis (X) and arranged for housing said hy-
draulic cartridge (5),

- a bottom element (4) positionable inside said
tubular element (3) and suitable for connecting
said hydraulic cartridge (5) to one or more con-
duits for the water withdrawal from said water
circuit,

- screw means (6) connected to said bottom el-
ement (4) and arranged for being screwed from
inside said tubular element (3),

- one or more locking elements (7) housed in
said bottom element (4) and shaped to cooper-
ate with said screw means (6), each locking el-
ement (7) being movable, upon a tightening ac-
tion of said screw means (6), in adirection trans-
verse to said longitudinal axis (X) against an in-
ner surface of a wall (3a) of said tubular element
(3) to lock said bottom element (4) preventing
an axial movement thereof along said longitudi-
nal axis (X) and a rotation around longitudinal
axis (X) with respect to said tubular element (3).
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