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(54) NOZZLE FOR DISPENSING A FLOWABLE FOODSTUFF PRODUCT

(567)  Described herein is a nozzle for dispensing a
flowable foodstuff product, in particular afoodstuff cream,
comprising an inlet opening (21), an outlet opening (22)
and a duct (23) that connects the inlet opening (21) to
the outlet opening (22);

wherein the outlet opening (22) is delimited by a first sur-
face (25), the nozzle comprising a second surface (41)
facing the first surface (25), between the first surface (25)
and the second surface (41) there being defined a deliv-
ery mouth (60) having an annular shape, which extends
around a reference axis (R);

during operation said mouth (60) delivering a flow of prod-
uct having a tubular shape.

The nozzle (10) is characterized in that said first sur-
face (25) and said second surface (41) are shaped in
such a way that the delivery mouth (60) defines a section
of flow, in a plane transverse to the reference axis (R),
which has a variable width (L1, L2) around the reference
axis (R).

FIG. 1
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Description

TEXT OF THE DESCRIPTION

[0001] The presentinvention relates to a nozzle for dis-
pensing a flowable foodstuff product, in particular a food-
stuff cream, of the type comprising:

an inlet opening, an outlet opening and a duct that con-
nects the inlet opening with the outlet opening;

wherein the outlet opening is delimited by a first sur-
face, the nozzle comprising a second surface facing
the first surface,

between the first surface and the second surface
there being defined a delivery mouth having an an-
nular shape, which extends around a reference axis;
during operation said mouth delivering a flow of prod-
uct having a tubular shape.

[0002] A nozzle of the type referred to above is, for
example, used for dispensing foodstuff creamsin the field
of industrial processes for filling containers on an indus-
trial line.

[0003] A technical problem inherent in applications of
this type regards the need to prevent dripping of the prod-
uct step interruption of dispensing, between the end of
an operation of filling of a container and start of a new
operation on a new container.

[0004] Infact, any possible dripping of the product soils
the conveying line of the containers and can thus cause,
in the long run, jamming of the line, and on the other hand
also soils the top edges of the containers and can thus
create more or less serious problems in a subsequent
step of closing of the containers. With reference to this
second aspect, the product that has dripped onto the top
edges of the containers may, for example, prevent her-
metic closing using sealing films of containers that are
to be sealed along their top edges.

[0005] Tosolve thetechnical problem referred to, there
is known the characteristic of providing a delivery mouth
having an annular shape that is defined between two
opposed surfaces of the nozzle.

[0006] The annular shape increases the capacity of
the nozzle to withhold the residual mass that remains
suspended in the terminal phase of the dispensing op-
eration, this thanks to the high perimeter-to-area ratio of
the cross section of the delivery mouth that is a conse-
quence of the annular shape, and that causes increase
of the surface forces acting on the product which counter
the force of gravity and the force of inertia acting on the
suspended mass at the end of delivery.

[0007] In this context, the aim of the present invention
is to provide a furtherimproved solution to solve the tech-
nical problem discussed above.

[0008] The above purpose is achieved using a nozzle
having the characteristics recalled in Claim 1.

[0009] The annexed claims form an integral part of the
teaching provided herein.
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[0010] Further characteristics and advantages of the
invention will emerge clearly from the ensuing description
with reference to the annexed drawings, which are pro-
vided purely by way of non-limiting example and in which:

- Figure 1is a cross-sectional view of a preferred em-
bodiment of the nozzle described herein;

- Figure 2 represents a view from beneath of the noz-
zle of Figure 1;

- Figure 3 is a cross sectional view of a further em-
bodiment of the nozzle described herein;

- Figure 4 represents at a schematic level the nozzle
of Figure 1 during a dispensing operation; and

- Figure 4A represents the nozzle of Figure 1 after the
dispensing operation has been interrupted.

[0011] In the ensuing description, various specific de-
tails are illustrated aimed at enabling an in-depth under-
standing of the embodiments. The embodiments may be
provided without one or more of the specific details, or
with other methods, components, or materials, etc. In
other cases, known structures, materials, or operations
are not illustrated or described in detail so that various
aspects of the embodiment will not be obscured.

[0012] Thereferences used herein are provided mere-
ly for convenience and hence do not define the sphere
of protection or the scope of the embodiments.

[0013] As anticipated above, the present invention re-
gards a nozzle for dispensing a flowable foodstuff prod-
uct, in particular in the liquid or semi-liquid state.

[0014] The nozzle described herein has been obtained
specifically for dispensing foodstuff creams. In any case,
the nozzle described herein may be advantageously
used also for other applications. The applications may
regard both Newtonian and non-Newtonian fluids.
[0015] Preferably, the nozzle described herein is de-
signed for dispensing foodstuff products on industrial pro-
duction lines, for example for filling containers or else for
filling products that are to be filled.

[0016] With reference to Figures 1 and 2, the nozzle
described herein, designated as a whole by the reference
number 10, comprises a main module 20, which has an
inlet opening 21, an outlet opening 22, and a duct 23 that
connects the inlet opening 21 to the outlet opening 22.
[0017] Moreover, the nozzle 10 comprises a second-
ary module 40, which is mounted within the duct 23 and
at the outlet opening 22. The module 40 may be fixed to
the module 20 according to known modalities (not illus-
trated herein).

[0018] The main module 20 defines a reference axis
R along which the duct 23 extends longitudinally.
[0019] The duct 23 has a cross section - orthogonal to
the reference axis R - increasing in the direction from the
inlet opening 21 to the outlet opening 22. In particular,
preferably the duct 23 has an intermediate stretch 23A
having a frustoconical shape, which is oriented so as to
define a cross section increasing in the direction from the
inlet opening 21 to the outlet opening 22.
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[0020] The main module 20 further comprises an outer
portion 24 provided for connection to a dispensing appa-
ratus of a conventional type. The portion 24 may, for ex-
ample, be threaded. A generic dispensing apparatus is
provided with a system for supply of the product that com-
prises a flow-generating device, for example a pump, and
at least one duct for carrying the product to a dispensing
nozzle. Viathe portion 24 the nozzle 10 can be connected
to the aforesaid duct.

[0021] The main module 20 has a substantially cylin-
drical inner surface 25, the geometrical axis of which co-
incides with the reference axis R and which delimits the
outlet opening 22.

[0022] The secondary module 40 has, in turn, an outer
surface 41 that faces the inner surface 25.

[0023] Between the two surfaces 25, 41 there is thus
defined a delivery mouth 60 that has an annular shape
and extends around the reference axis R. Preferably, the
delivery mouth 60 has a cylindrical geometry; i.e., the
section of flow defined thereby does not vary along the
reference axis R.

[0024] In general, the delivery mouth 60 generates a
flow F of product that distributes around the reference
axis R according to a tubular conformation (Figure 4).
[0025] Incidentally, it should be noted that the two mod-
ules 20, 40 can each be obtained in a single body or else
through assembly of a number of components as in the
embodiment illustrated. In this connection, it will be not-
ed, in particular, that the module 20 comprises an outer
body 20A and an insert 20B designed to define the inner
surface 25 and to fix the secondary module 40.

[0026] In alternative embodiments, the nozzle 10 may,
instead, comprise a single body having the configuration
illustrated above, characterized by the inlet opening 21,
the duct 23, the outlet opening 22, and the delivery mouth
60.

[0027] According to an important characteristic of the
nozzle described herein, the delivery mouth 60 defines
a section of flow having a width - measured in a radial
direction with respect to the reference axis R - that is
variable around the reference axis R so as to define,
around the reference axis R, at least one first region 61
having a width L1, and at least one second region 62
having a width L2 greater than the width L1.

[0028] In the embodiment illustrated in Figures 1 and
2, identified along the development of the delivery mouth
60 around the reference axis R are four regions 61
spaced apart by as many regions 62. The individual re-
gions 61 are each delimited by the cylindrical inner sur-
face 25 and a cylindrical portion 41A of the outer surface
41, the geometrical axis of which coincides with the ref-
erence axis R.

[0029] On the other hand, each region 62 is delimited
by the inner surface 25 and by a corresponding plane
portion 41B of the outer surface 41, which is parallel to
the reference axis R. The regions 62 hence have a var-
iable width L2 that reaches the maximum value L2
(MAX) .
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[0030] Moreover, preferably the delivery mouth 60 has
aheight-measuredin adirection parallel to the reference
axis R - that is variable around the reference axis Rin a
way proportional to the width of the mouth 60 itself so as
to maintain a rate of the flow that passes through the
mouth 60 that is substantially constant along the entire
development of the mouth around the reference axis R.
[0031] Preferably, the relation between the height and
the width of the mouth 60 is given by the following ratio:

H1/L12 = H2/L2 (MAX)?2

[0032] In general, the regions 62 hence have a height
H2 greater than the height H1 of the regions 61.

[0033] With reference to Figure 1, to obtain the config-
uration indicated, the plane portions 41B have a greater
extension along the reference axis R than do the cylin-
drical portions 41A.

[0034] Thanks to the characteristics described above,
the delivery mouth 60 provides a flow F of product that
presents thickened localized areas F1, in the delivery
regions 62 (Figure 4).

[0035] The present applicant has been able to note
thatthe localized thickening of the flow of product favours
maintenance by the latter of the tubular shape throughout
the duration of the dispensing operation even when de-
livery occurs at a high speed.

[0036] In this regard, in the known solutions, in these
conditions, the tubular flow can collapse transversely
turning into an empty cone that remains in the final dis-
pensing phase untilit brings aboutdripping of the product.
[0037] In the solution described herein, instead, the
thickened areas of the flow of product increase the radial
stiffness thereof, and the flow is hence able to maintain
the tubular shape also in the final instants of the dispens-
ing operation and also in the case of high-speed delivery.
[0038] As represented schematically in Figure 4A, the
product that, after interruption of dispensing, remains on
the nozzle thus maintains an arrangement along the de-
livery mouth 60, and hence surface forces act thereon
that are able to withhold it, thus preventing dripping of
the product.

[0039] Toreturnto Figure 1, the secondary module 40
has, above the outer surface 41, a conical surface 42,
the geometrical axis of which coincides with the reference
axis R and which faces the inlet opening 21 so as to
determine, together with the inner surface 25, a section
of flow decreasing towards the delivery mouth 60. As a
whole, the conicity of the surface 42 can be selected as
a function of the desired fluid-dynamic conditions for flow
of the product. Moreover, the surface 42 may present
variations of conicity so as to be radiused to the cylindrical
portions 41A of the outer surface 41; in the example il-
lustrated, the surface 42 has, in particular, bottom por-
tions with less pronounced conicity (see the angle a) that
connect the portions 41A with height H1 to regions of the
surface 42 above the height H2 of the portions 41B.



5 EP 4 015 405 A1 6

[0040] According to a possible variant, the configura-
tion described above of the delivery mouth 60 may also
be obtained by envisaging a reversal of characteristics
between the surfaces 25 and 41 described above, i.e.,
by envisaging a cylindrical outer surface 41 and an inner
surface 25 defined by an alternation of cylindrical portions
and plane portions.

[0041] In any case, it is likewise possible to envisage
other configurations and/or constructional modalities for
the delivery mouth 60. For instance, the regions 62 of
width L2 may be delimited, instead of by plane portions,
by hollow portions, thus increasing further the difference
between the widths L1, L2 of the regions 61, 62. On the
other hand, the regions 62 may present a section of dif-
ferent shape with respect to the one illustrated, for ex-
ample a circular section, an elliptical section, a rectan-
gular section, etc.

[0042] Withreference now to Figure 3, the embodiment
illustrated therein differs from the one described previ-
ously in that the delivery mouth 60 has an extremely re-
duced height H. In this case, the nozzle 10 presents at
the mouth 60 a concentrated pressure drop so that the
rate of the flow at outlet does not vary as the width of the
mouth 60 varies between the various regions 61, 62. In
this embodiment, the regions 61, 62 hence all have one
and the same height (the height H, as has been seen).

[0043] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary, even significantly, with respect to what
has been illustrated purely by way of non-limiting exam-
ple, without thereby departing from the scope of the in-
vention, as defined by the annexed claims.

Claims

1. Anozzle for dispensing a flowable foodstuff product,
in particular a foodstuff cream,

comprising aninlet opening (21), an outlet open-
ing (22) and a duct (23) that connects the inlet
opening (21) with the outlet opening (22);
wherein the outlet opening (22) is delimited by
afirst surface (25), the nozzle comprising a sec-
ond surface (41) facing the first surface (25),
between the first surface (25) and the second
surface (41) there being defined a delivery
mouth (60) having an annular shape, which ex-
tends around a reference axis (R) ;

during operation said mouth (60) delivering a
flow of product having a tubular shape,

said nozzle (10) being characterized in that
said first surface (25) and said second surface
(41) are shaped in such a way that the delivery
mouth (60) defines a section of flow, in a plane
transverse to the reference axis (R), which has
a width (L1, L2) variable around the reference
axis (R), to define, around the reference axis
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(R), at least one first region (61) having a first
width (L1) and at least one second region (62)
having a second width (L2) greater than the first
width (L1), so as to define, during operation, a
flow of product having at least one thickened
localized area that is delivered through the sec-
ond region (62) of the delivery mouth (60).

The nozzle according to Claim 1, wherein the first
and second surfaces (25, 41) are shaped in such a
way thatthe delivery mouth (60) has a variable height
around the reference axis (R) for maintaining, during
operation, a rate of the product delivered that is con-
stant along the entire extension of the delivery mouth
(60) around the reference axis (R).

The nozzle according to Claim 1 or Claim 2, wherein
the first and second surfaces (25, 41) are shaped so
that the first region (61) has a first height (HI) and
the second region (62) has a second height (H2)
greater than the first height (HI).

The nozzle according to any one of the preceding
claims, wherein the first and second surfaces (25,
41) are parallel to the reference axis (R).

The nozzle according to Claim 1 or Claim 2, wherein
eitherthe first or the second surface (25) is cylindrical
and its geometrical axis coincides with the reference
axis (R), and wherein either the second or the first
surface (41) has at least one first cylindrical portion
(41A), the geometrical axis of which coincides with
the reference axis (R),

between the cylindrical surface and the first cy-
lindrical portion there being defined the first re-
gion (61) of the delivery mouth (60); and
wherein the second or first surface (41) has at
least one second portion that is plane (41B) or
that in any case deviates from the cylindrical
conformation of the first portion, towards the ref-
erence axis (R), to define the second width (L2)
greater than the first width (L1),

between the cylindrical surface and the second
portion there being defined the at least one sec-
ond region (62) of the delivery mouth (60).

The nozzle according to any one of the preceding
claims, comprising a conical or frustoconical surface
(42)setoverthe second surface (41), the first surface
(25) and the conical or frustoconical surface (42) de-
fining an annular flow section decreasing in the di-
rection from the inlet opening (21) to the outlet open-
ing (22).

The nozzle according to any one of the preceding
claims, comprising:
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- a main module (20), defining the inlet opening
(21), the outlet opening (22), and the duct (23)
that connects the inlet opening (21) to the outlet
opening (22) ;

- an inner surface (25) of the main module de- %
fining the first surface (25); and

- a second module (40), mounted within the duct
(23) and at the outlet opening (22),

an outer surface (41) of the second module (40)
thatfacesthe inner surface (25) ofthe mainmod- 70
ule (20) defining the second surface (41).

A method for delivering a flowable foodstuff product,

in particular a foodstuff cream, via a dispensing ap-
paratus comprising a nozzle (10) according to any 75
one ofthe preceding claims, which includes the steps

of:

- supplying a flow of product to the nozzle (10);
-introducing the flow of product within the nozzle 20
through the inlet opening (21);

- conveying the flow of product through the duct
(23); and

- through the delivery mouth (60) delivering the
flow of product in an arrangement where the 25
productdistributes around the reference axis (R)
according to a tubular conformation;

wherein the delivery step comprises:

defining on the tubular flow (F) of product delivered 30
through the delivery mouth (60) atleast one localized
area (F1) that is thickened in a substantially radial
direction with respect to the reference axis (R).

A method according to Claim 8, wherein the delivery 35
step comprises delivering the product through the
delivery mouth (60) at a substantially constant speed
along the entire development of the delivery mouth

(60) around the reference axis (R).
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