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(67) A processing unit is described for food or phar-
maceutical products, in particular centrifugation, grinding
and homogenization of food or pharmaceutical products,
comprising: a casing (10) defining a chamber (7) for con-
taining the products inside which first processing devices
(9) are housed; a shaft (11) revolving around an axis (A)
and provided with second processing devices (13) inter-
acting with the first processing devices (9); a sealing
member (15) positioned to prevent outflow of the prod-
ucts from the chamber (7) towards the shaft (11); and

a cooling circuit configured to convey a cooling fluid (6)
towards the sealing member (15); the cooling circuit com-
prises an impeller (35) operatively connected to the shaft
(11) and configured to move the cooling fluid (6) towards
a heat exchange area between the sealing member (15)
and the cooling fluid (6).

PROCESSING UNIT FOR FOOD OR PHARMACEUTICAL PRODUCTS

FIG. 3
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Description

[0001] The present invention concerns a processing
unit for food or pharmaceutical products, in particular a
centrifugation, grinding and homogenization unit for food
or pharmaceutical products.

[0002] In the food and/or pharmaceutical industry, it is
common practice to process products by using centrifu-
gation, grinding and homogenization units or similar.
[0003] Generally, the processing units of known type
have a vertical axis and a common base. The base acts
as a supporting structure for a processing machine con-
figured to centrifuge, grind and homogenize food or phar-
maceutical products, and a motor that delivers a torque
used by the processing machine.

[0004] In particular, the processing machine compris-
es:

- acasing defining a chamber for containing the food
or pharmaceutical products to be processed, provid-
ed with a cover and equipped with statoric blades
organized in arrays; and

- ashaft rotatable around a vertical axis and driven in
rotation by the motor by means of a belt or gear drive,
for example; the shaft is provided with rotoric blades
organized in arrays; the rotoric blades are housed in
the chamber, facing the statoric blades and interact-
ing with the latter to centrifuge, grind and homoge-
nize the food or pharmaceutical products.

[0005] Generally, the processing machine further com-
prises a mechanical seal coaxial to the vertical axis, in-
terposed between the chamber and the shaft and adapt-
ed, in use, to prevent outflow of the products from the
chamber towards the shaft itself.

[0006] In particular, the mechanical seal is coupled
with the shaft and comprises a fixed sleeve and a mobile
sleeve arranged axially in series and mounted so as to
contact with each other at respective annular surfaces;
the mobile sleeve is angularly integral with the shaft and
is driven in rotation around the vertical axis by the latter.
[0007] Therefore, the mobile sleeve of the mechanical
sealslides, inuse, against the fixed sleeve in correspond-
ence with the annular contact surfaces; this causes over-
heating by friction of the mechanical seal, with conse-
quent deterioration and wear thereof.

[0008] To solve this problem, processing units are
known provided with a cooling circuit which conveys a
fluid (usually water) into the area adjoining the mobile
sleeve of the mechanical seal, in order to cool down the
latter.

[0009] In some known solutions, the fluid is conveyed
so as to lap a shell which encloses the mechanical seal,
through appropriate delivery and intake channels, by
means of arecirculation pump, external to the processing
machine.

[0010] Other known solutions for cooling the mechan-
ical seal involve a pressurized tank, which use the pres-
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sure applied inside it by a second fluid, for example ni-
trogen, to recirculate the cooling fluid inside a circuit of
the type mentioned above. This arrangement requires a
continuous supply of nitrogen under pressure and, there-
fore, a dedicated circuit.

[0011] The Applicant has observed that the known so-
lutions are not able to ensure reliability of the mechanical
seal for a sufficient number of hours. This means that the
seal has to be replaced, which is particularly costly. The
need is therefore felt to prolong the lifespan of the seal.
[0012] In addition, the need is felt in the sector to sim-
plify the architecture of the processing units of known
type, and at the same time increase the reliability thereof.
[0013] The need is further feltin the sector to correlate,
in a simple inexpensive manner, the quantity of heat re-
moved from the mechanical seal with the rotation speed
of the shaft; in fact, the more viscous the product, the
higher the shaft rotation speed must be and therefore the
greater the overheating of the mechanical seal.

[0014] The need is further felt to improve the heat ex-
change of the cooling fluid with the mechanical seal.
[0015] The objectof the presentinvention is to produce
a processing unit for food or pharmaceutical products,
which offers high reliability and has a limited cost and
meets, in a simple inexpensive manner, at least one of
the needs illustrated above and related to the processing
units for food or pharmaceutical products of known type.
[0016] According to the invention, this object is
achieved by a processing unit for food or pharmaceutical
products, as defined in claim 1.

[0017] Forabetter understanding of the presentinven-
tion, a preferred non-limiting embodiment thereof is de-
scribed, purely by way of example and with the help of
the accompanying drawings, in which:

Figure 1 is a perspective view, with parts removed
for clarity, of a processing unit for food or pharma-
ceutical products according to the present invention;
Figure 2 is a partially exploded perspective view, on
an enlarged scale and with parts removed for clarity
of some details of the processing unit of figure 1;
Figure 3 is an axial section view, on an enlarged
scale and with parts removed for clarity, of a detail
of the processing unit of figure 1; and

Figure 4 is a view on an enlarged scale and with
parts removed for clarity of some details of the sec-
tion of figure 3.

[0018] With reference to the attached figures, number
1 indicates as a whole a processing unit for products,
preferably food or pharmaceutical products. In particular,
according to the non-limiting embodiment illustrated
here, number 1 indicates as a whole a processing unit
for food products.

[0019] Unit 1 is configured to process food products
characterized by a different viscosity, for example
cheese, fruit juices, or similar and comprises:
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- asupporting base 2;

- aprocessing machine 3 having a vertical axis A and
configured to process (preferably centrifuge, grind
and homogenize) food products;

- amotor 4 configured to deliver a torque used, atleast
partly, by the machine 3 itself; and

- a cooling circuit 23 configured to convey a cooling
fluid 6 into the machine 3, the function of which will
be clarified below.

[0020] Motor 4 and machine 3 are carried by base 2.
With particular reference to figures 1 and 3, machine 3
comprises:

- an outer casing 10;

- achamber 7 for containing the products to be proc-
essed defined by casing 10, provided with a cover 8
and equipped with statoric blades 9, organized in
arrays; and

- a shaft 11 rotatable around axis A, coaxial to the
latter and housed in a seat of machine 3.

In particular, statoric blades 9 are mounted (or obtained
in the same piece) on cover 8 of chamber 7.

[0021] Shaft 11 is driven in rotation by motor 4, pref-
erably by means of a belt or gear drive (in a known man-
ner not shown), and is provided, at its own end projecting
inside chamber 7, with blades 13 rotating around axis A
and organized in arrays. Blades 13 are housed in cham-
ber 7, facing blades 9 and interact with the latter to cen-
trifuge, grind and homogenize the food products housed
in the chamber 7 itself.

[0022] Machine 3 further comprises a mechanical seal
15 coaxial to axis A, interposed between chamber 7 and
shaft 11 and adapted to prevent the outflow of the food
products from chamber 7 towards shaft 11, on the side
axially opposite with respect to cover 8.

[0023] In particular, as can be seen in detail in figures
3 and 4, mechanical seal 15 comprises a fixed sleeve 16
and a mobile sleeve 17 arranged axially in series and
mounted so as to contact with each other at respective
annular friction surfaces 18, 19.

[0024] Mobile sleeve 17 is carried in rotation around
axis A by shaft 11, whilst fixed sleeve 16 does not rotate.
[0025] In particular, fixed sleeve 16 defines two por-
tions 26, 27 having a substantially tubular shape, ar-
ranged axially on opposite sides to each other and an-
gularly connected to form one single piece; portion 26 is
arranged on the opposite side with respect to chamber
7, i.e. in the axially lower part of fixed sleeve 16 and has
an inner diameter greater than the outer diameter of por-
tion 27; furthermore, fixed sleeve 16 has a sealing ring
34, preferably an o-ring, around portion 27.

[0026] In particular, sealing ring 34 is radially inter-
posed between portion 27 and a shoulder 14 of casing
10 and axially interposed between shoulder 14 and por-
tion 26.

[0027] Machine 3 further comprises a spacer 20
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mounted coaxially on shaft 11 around mobile sleeve 17
of mechanical seal 15. Preferably, spacer 20 is mounted
with a certain radial clearance around mobile sleeve 17.
[0028] In particular, spacer 20 defines portions 21, 22
arranged axially on mutual opposite sides and angularly
connected to form the spacer 20 itselfin one single piece.
Portion 21 has a substantially cylindrical shape and is
arranged on the axially opposite part with respect to
chamber 7, i.e. in the axially lower part of spacer 20;
portion 22 is arranged on the same side of chamber 7
and defines a plurality, four in the case shown, of arc-
shaped sectors 24 (figure 2), projecting from portion 21
in an axial direction towards chamber 7 and angularly
equispaced onthe portion 21 itself around axis A. Sectors
24 further define between them respective seats 25 for
passage of cooling fluid 6, consequently angularly equis-
paced on portion 21 around axis A.

[0029] Spacer 20 further comprises a sealing ring 33,
preferably an o-ring, positioned around portion 21,
housed in a groove 44 of casing 10; spacer 20 is config-
ured to axially adjust fixed sleeve 16, in particular by
means of axial abutment of portion 26 of fixed sleeve 16
on each one of the sectors 24 of portion 22.

[0030] Mobile sleeve 17 of mechanical seal 15 angu-
larly revolves around axis A integrally with shaft 11.
[0031] In particular, mobile sleeve 17 comprises a
bushing 28, which is splined on shaft 11, and a bushing
29 connected to the bushing 28 itself by means of elastic
elements 30, preferably helical springs. Bushing 29 is
axially slidable on shaft 11 with respect to bushing 28,
so as to axially abut with fixed sleeve 16, at the respective
friction surfaces 18, 19. In this way, bushing 29 applies
an axial pre-load to fixed sleeve 16 of mechanical seal
15 by means of the return force of elastic elements 30.
[0032] In other words, bushing 28 rotates integrally
with shaft 11, and bushing 29 is carried in rotation by
bushing 28 and is axially mobile with respect to the bush-
ing 28 itself.

[0033] Friction surface 19 of mobile sleeve 17 is there-
fore subject to sliding against friction surface 18 of fixed
sleeve 16; this would cause overheating of mechanical
seal 15 by friction, with consequent deterioration and
wear thereof.

[0034] Cooling circuit 23 is configured to convey cool-
ing fluid 6 into machine 3, in order to cool mechanical
seal 15, which overheats due to friction between fixed
sleeve 16 and mobile sleeve 17, as described above.
[0035] In particular cooling circuit 23 comprises:

- atank 5 housing cooling fluid 6 and arranged exter-
nally to machine 3, onto base 2;

- an intake channel 31 configured to convey cooling
fluid 6 from tank 5 towards machine 3; and

- adelivery channel 32 configured to convey cooling
fluid 6 from machine 3 towards tank 5.

[0036] According to animportantaspect of the present
invention, cooling circuit 23 further comprises an impeller
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35 coaxial to axis A, operatively connected to shaft 11,
and configured to convey cooling fluid 6 to an area 37 of
heatexchange between mechanical seal 15 and the cool-
ing fluid 6 itself.

In particular, impeller 35 is splined on shaft 11, carried
in rotation by the latter and arranged downstream of me-
chanical seal 15 and spacer 20, according to the flow
direction of cooling fluid 6 in circuit 23, from intake chan-
nel 31 towards delivery channel 32.

[0037] More specifically, impeller 35 comprises a blad-
ing 36, which creates a pressure drop in cooling fluid 6,
sucking the latter from tank 5 through intake channel 31
towards the heatexchange area 37. In the heatexchange
area 37, cooling fluid 6 directly laps an outer cylindrical
surface 38 of mechanical seal 15, absorbing the heat
produced by the friction between friction surfaces 18 and
19. In this preferred and non-limiting embodiment, cool-
ing fluid 6 laps, in particular, mobile sleeve 17 of mechan-
ical seal 15.

[0038] In other words, cylindrical surface 38 of mobile
sleeve 17 defines, in the embodiment illustrated, the heat
exchange area 37.

[0039] Subsequently, cooling fluid 6 is conveyed into
delivery channel 32 and, from the latter, towards tank 5.
Lastly, the process is repeated cyclically during the op-
eration of processing unit 1, so as to guarantee a contin-
uous cooling of mechanical seal 15.

[0040] Impeller 35 further comprises a sealing ring 41
interposed between the impeller 35 itself and seat 12 of
machine 3 housing shaft 11, and configured to prevent
the outflow of cooling fluid 6 from circuit 23.

[0041] With reference to figure 4, cooling circuit 23 fur-
ther comprises two chambers 39, 40 fluidly connected to
each other and crossed in sequence by cooling fluid 6 in
movement along circuit 23.

[0042] More specifically, chamber 39 is axially delim-
ited by sealing ring 34 of fixed sleeve 16 and by sealing
ring 33 of spacer 20; chamber 40 is axially delimited by
sealing ring 33 of spacer 20 and by sealing ring 41 of
impeller 35.

[0043] Chamber 39 is furthermore radially delimited
between casing 10 and mechanical seal 15.

[0044] Chamber 40 is furthermore radially delimited
between casing 10 and by the portions axially cooperat-
ing with each other, and rotatable around axis A, of shaft
11 and bushing 28.

[0045] In the case shown, chamber 39 houses an up-
per portion of spacer 20 and an upper portion of mobile
sleeve 17. Chamber 40 houses impeller 35, a lower por-
tion of spacer 20 and a lower portion of mobile sleeve 17.
[0046] The two chambers 39 and 40 communicate re-
spectively with intake channel 31 and delivery channel
32, and define, together with the latter, an intake envi-
ronment 42 and a delivery environment 43 within cooling
circuit 23.

[0047] In other words, circuit 23 operates like a pump,
the impeller 35 of which is coupled to shaft 11, is carried
in rotation by the latter, and creates a pressure drop within
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the circuit 23 itself, sucking cooling fluid 6 contained in
tank 5 from intake environment 42 to delivery environ-
ment 43.

[0048] In use, motor 4 of unit 1 drives in rotation shaft
11 around axis A, by means of the belt or gear drive (not
illustrated) and, consequently, blades 13 housed in
chamber 7. Due to the interaction of blades 13 with blades
9, the food or pharmaceutical products are centrifuged,
ground and homogenized, according to the function of
machine 3.

[0049] The outflow of the products from chamber 7 to-
wards seat 12 in which shaft 11 is housed is prevented
by mechanical seal 15. Mechanical seal 15 would tend
to overheat due to the sliding between friction surfaces
18, 19 of fixed sleeve 16 and mobile sleeve 17, respec-
tively.

[0050] In orderto cool down mechanical seal 15, cool-
ing fluid 6 is conveyed by means of impeller 35 from tank
5, through intake channel 31 and through seats 25 of
spacer 20, into chamber 39, in the area of outer cylindrical
surface 38 of mechanical seal 15, i.e. in the heat ex-
change area 37 between cooling fluid 6 and mechanical
seal 15.

[0051] Subsequently, cooling fluid 6 is sucked axially
towards the blading 36 of impeller 35 and pushed by the
latter into delivery channel 32 and, therefore, towards
tank 5.

[0052] Lastly, the process is repeated cyclically so as
to guarantee a continuous cooling of mechanical seal 15.
[0053] The advantages of machine 1 according to the
presentinvention will be clear from the foregoing descrip-
tion.

[0054] Inparticular, the factthatimpeller 35is angularly
integral with shaft 11 results in self-adapting cooling of
mechanical seal 15, since the higher the rotation speed
of shaft 11 necessary for processing the viscous fluid,
the higher the rotation speed of impeller 35 and, conse-
quently, the faster the recirculation of cooling fluid 6 inside
circuit 23.

[0055] Furthermore, the heat exchange between cool-
ing fluid 6 and mechanical seal 15 is particularly effective,
since cooling fluid 6 directly laps mechanical seal 15, in
correspondence with cylindrical surface 38.

[0056] This also reduces the wear of mechanical seal
15 and, complementarily, prolongs the lifespan thereof.
[0057] In addition, the architecture of unit 1 is simpli-
fied, since external components are eliminated, such as
a recirculation pump with external impeller or a pressu-
rized tank, whilst increasing the reliability of unit 1.
[0058] Itis clear that modifications and variations can
be made to processing unit 1 described and illustrated
hereby without departing from the scope of protection
defined by the claims.

[0059] In particular, according to an alternative not
shown, impeller 35 could be arranged upstream of me-
chanical seal 15, according to the flow direction of cooling
fluid 6 in circuit 23, from intake channel 31 towards de-
livery channel 32.
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Furthermore, the heat exchange area 37 could

be defined by a heat conducting shell surrounding me-
chanical seal 15.

Claims

1.

A processing unit (1) for food or pharmaceutical
products, in particular for centrifugation, grinding and
homogenization of food or pharmaceutical products,
comprising:

- a casing (10) defining a chamber (7) for con-
taining said food or pharmaceutical products in-
side which first processing devices (9) are
housed;

- a shaft (11) rotatable around an axis (A) and
provided with second processing devices (13)
interacting, in use, with said first processing de-
vices (9);

- a sealing member (15) positioned to prevent
outflow of said products from said chamber (7)
towards said shaft (11); and

- a cooling circuit (23) configured to convey a
cooling fluid (6) towards said sealing member
(15);

characterized in that said cooling circuit (23) com-
prises an impeller (35) operatively connected to said
shaft (11) and configured to move said cooling fluid
(6) towards a heat exchange area (37) between said
sealing member (15) and said cooling fluid (6).

The unit according to claim 1, characterized in that
said sealing member (15) is positioned in said cool-
ing circuit (23) so as to be directly lapped, in use, by
said cooling fluid (6).

The unit according to claims 1 or 2, characterized
in that said cooling circuit (23) comprises an intake
environment (42) and a delivery environment (43)
fluidly connected to a tank (5) which can be filled with
said cooling fluid (6); said impeller (35) being fluidly
interposed between said intake environment (42)
and said delivery environment (43) to create a circu-
lation of said cooling fluid (6) from said tank (5) to
said heat exchange area (37) and vice-versa.

The unit according to any one of the preceding
claims, characterized in that said impeller (35) is
arranged in said cooling circuit (23) in a position ax-
ially downstream of said sealing member (15), ac-
cording to the flow direction of said cooling fluid (6)
inside the circuit (23).

The unit according to claims 3 or 4, characterized
in that said sealing member (15) comprises a fixed
part (16) and a mobile part (17) mounted so as to
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10.

1.

12.

contact with each other at respective annular friction
surfaces (18, 19); said mobile part (17) being angu-
larly rotatable around said axis (A) integrally with said
shaft (11); said mobile part (17) being housed into
said circuit (23).

The unit according to claim 5, characterized in that
said mobile part (17) is housed inside said intake
environment (42); said mobile part (17) comprising
a first bushing (28) mounted angularly integral with
said shaft (11),and a second bushing (29) connected
to said first bushing (28) by means of elastic ele-
ments (30), and being configured to apply an axial
pre-load to said fixed part (16) of said sealing mem-
ber (15).

The unit according to any one of the claims from 3
to 6, characterized in that said intake environment
(42) comprises an intake channel (31) and a first
chamber (39); said delivery environment (43) com-
prising a delivery channel (32) and a second cham-
ber (40), which is fluidly connected to said first cham-
ber (39).

The unit according to claim 7, characterized in that
said first chamber (39) is axially delimited by a first
sealing element (34) and by a second sealing ele-
ment (33); said first chamber (39) being radially de-
limited by said casing (10) and by said sealing mem-
ber (15).

The unit according to claim 8, characterized in that
said second chamber (40) is axially delimited by said
second sealing element (33) and by a third sealing
element (41); said second chamber (40) being radi-
ally delimited by said casing (10) and at least by said
shaft (11).

The unit according to any one of the claims from 7
to 9, characterized in that said impeller (35) is
housed at least partly inside said second chamber
(40).

The unit according to any one of the claims from 7
to 10, characterized in that said mobile part (17) is
housed, at least partly, in the area of said first cham-
ber (39).

The unit according to any one of the claims from 7
to 11, characterized in that it comprises a spacer
(20) mounted coaxially to said shaft (11) around said
mobile part (17) with a certain radial clearance; said
spacer (20) having a plurality of sectors (24) angu-
larly distributed around said axis (A) and defining
between them respective seats (25) for the passage
of said cooling fluid (6) coming from said intake chan-
nel (31).
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13. Theunitaccordingto claim 12, characterized in that

said second sealing element (33) is fitted on said
spacer (20).

Amended claims in accordance with Rule 137(2)
EPC.

1. A processing unit (1) for food or pharmaceutical
products, in particular for centrifugation, grinding and
homogenization of food or pharmaceutical products,
comprising:

- a casing (10) defining a chamber (7) for con-
taining said food or pharmaceutical products in-
side which statoric blades (9) are housed;

- a shaft (11) rotatable around an axis (A) and
provided, at its own end projecting inside said
chamber (7), with rotating blades (13) interact-
ing, in use, with said statoric blades (9), so as
to centrifuge, grind and homogenize said food
or pharmaceutical products contained in said
chamber (7);

- a sealing member (15) positioned to prevent
outflow of said products from said chamber (7)
towards said shaft (11); and

- a cooling circuit (23) configured to convey a
cooling fluid (6) towards said sealing member
(15);

characterized in that said cooling circuit (23) com-
prises an impeller (35) operatively connected to said
shaft (11) and configured to move said cooling fluid
(6) towards a heat exchange area (37) between said
sealing member (15) and said cooling fluid (6).

2. The unit according to claim 1, characterized in
that said sealing member (15) is positioned in said
cooling circuit (23) so as to be directly lapped, in use,
by said cooling fluid (6) .

3. The unit according to claims 1 or 2, characterized
in that said cooling circuit (23) comprises an intake
environment (42) and a delivery environment (43)
fluidly connected to a tank (5) which can be filled with
said cooling fluid (6); said impeller (35) being fluidly
interposed between said intake environment (42)
and said delivery environment (43) to create a circu-
lation of said cooling fluid (6) from said tank (5) to
said heat exchange area (37) and vice-versa.

4. The unit according to any one of the preceding
claims, characterized in that said impeller (35) is
arranged in said cooling circuit (23) in a position ax-
ially downstream of said sealing member (15), ac-
cording to the flow direction of said cooling fluid (6)
inside the circuit (23).
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5. The unit according to claims 3 or 4, characterized
in that said sealing member (15) comprises a fixed
part (16) and a mobile part (17) mounted so as to
contact with each other at respective annular friction
surfaces (18, 19); said mobile part (17) being angu-
larly rotatable around said axis (A) integrally with said
shaft (11); said mobile part (17) being housed into
said circuit (23).

6. The unit according to claim 5, characterized in
that said mobile part (17) is housed inside said intake
environment (42); said mobile part (17) comprising
a first bushing (28) mounted angularly integral with
said shaft (11),and a second bushing (29) connected
to said first bushing (28) by means of elastic ele-
ments (30), and being configured to apply an axial
pre-load to said fixed part (16) of said sealing mem-
ber (15).

7. The unit according to any one of the claims from
3to 6, characterized in that said intake environment
(42) comprises an intake channel (31) and a first
chamber (39); said delivery environment (43) com-
prising a delivery channel (32) and a second cham-
ber (40), which is fluidly connected to said first cham-
ber (39).

8. The unit according to claim 7, characterized in
that said first chamber (39) is axially delimited by a
first sealing element (34) and by a second sealing
element (33); said first chamber (39) being radially
delimited by said casing (10) and by said sealing
member (15).

9. The unit according to claim 8, characterized in
that said second chamber (40) is axially delimited
by said second sealing element (33) and by a third
sealing element (41); said second chamber (40) be-
ing radially delimited by said casing (10) and at least
by said shaft (11).

10. The unit according to any one of the claims from
7 to 9, characterized in that said impeller (35) is
housed at least partly inside said second chamber
(40).

11. The unit according to any one of the claims from
7 to 10, characterized in that said mobile part (17)
is housed, at least partly, in the area of said first
chamber (39).

12. The unit according to any one of the claims from
7 to 11, characterized in that it comprises a spacer
(20) mounted coaxially to said shaft (11) around said
mobile part (17) with a certain radial clearance; said
spacer (20) having a plurality of sectors (24) angu-
larly distributed around said axis (A) and defining
between them respective seats (25) for the passage
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of said cooling fluid (6) coming from said intake chan-
nel (31).

13. The unit according to claim 12, characterized
in that said second sealing element (33) is fitted on
said spacer (20) .

1. A processing unit (1) for food or pharmaceutical
products, in particular for centrifugation, grinding and
homogenization of food or pharmaceutical products,
comprising:

- a casing (10) defining a chamber (7) for con-
taining said food or pharmaceutical products in-
side which statoric blades (9) are housed;

- a shaft (11) rotatable around an axis (A) and
provided, at its own end projecting inside said
chamber (7), with rotating blades (13) interact-
ing, in use, with said statoric blades (9), so as
to centrifuge, grind and homogenize said food
or pharmaceutical products contained in said
chamber (7);

- a sealing member (15) positioned to prevent
outflow of said products from said chamber (7)
towards said shaft (11); and

- a cooling circuit (23) configured to convey a
cooling fluid (6) towards said sealing member
(15);

said cooling circuit (23) comprising an intake envi-
ronment (42) and a delivery environment (43) fluidly
connected to a tank (5) which can be filled with said
cooling fluid (6); characterized in that said cooling
circuit (23) comprises an impeller (35) operatively
connected to said shaft (11) and configured to move
said cooling fluid (6) towards a heat exchange area
(37) between said sealing member (15) and said
cooling fluid (6);

said impeller (35) being fluidly interposed between
said intake environment (42) and said delivery envi-
ronment (43) to create a circulation of said cooling
fluid (6) from said tank (5) to said heat exchange
area (37) and vice-versa;

said impeller (35) comprising a blading (36), which
creates, in use, a pressure drop in said cooling fluid
(6), sucking said cooling fluid (6) from said tank (5)
through an intake channel (31) of said intake envi-
ronment (42) towards said heat exchange area (37)
and vice-versa.

2. The unit according to claim 1, characterized in
that said sealing member (15) is positioned in said
cooling circuit (23) so as to be directly lapped, in use,
by said cooling fluid (6) .

3. The unit according to any one of the preceding
claims, characterized in that said impeller (35) is
arranged in said cooling circuit (23) in a position ax-
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ially downstream of said sealing member (15), ac-
cording to the flow direction of said cooling fluid (6)
inside the circuit (23).

4. The unitaccording to claims 2 or 3, characterized
in that said sealing member (15) comprises a fixed
part (16) and a mobile part (17) mounted so as to
contact with each other at respective annular friction
surfaces (18, 19); said mobile part (17) being angu-
larly rotatable around said axis (A) integrally with said
shaft (11); said mobile part (17) being housed into
said circuit (23).

5. The unit according to claim 4, characterized in
that said mobile part (17) is housed inside said intake
environment (42); said mobile part (17) comprising
a first bushing (28) mounted angularly integral with
said shaft(11),and a second bushing (29) connected
to said first bushing (28) by means of elastic ele-
ments (30), and being configured to apply an axial
pre-load to said fixed part (16) of said sealing mem-
ber (15).

6. The unit according to any one of the claims from
2to5, characterized in that said intake environment
(42) comprises an intake channel (31) and a first
chamber (39); said delivery environment (43) com-
prising a delivery channel (32) and a second cham-
ber (40), which is fluidly connected to said first cham-
ber (39).

7. The unit according to claim 6, characterized in
that said first chamber (39) is axially delimited by a
first sealing element (34) and by a second sealing
element (33); said first chamber (39) being radially
delimited by said casing (10) and by said sealing
member (15).

8. The unit according to claim 7, characterized in
that said second chamber (40) is axially delimited
by said second sealing element (33) and by a third
sealing element (41); said second chamber (40) be-
ing radially delimited by said casing (10) and at least
by said shaft (11).

9. The unit according to any one of the claims from
6 to 8, characterized in that said impeller (35) is
housed at least partly inside said second chamber
(40).

10. The unit according to any one of the claims from
6 to 9, characterized in that said mobile part (17)
is housed, at least partly, in the area of said first
chamber (39).

11. The unit according to any one of the claims from
6 to 10, characterized in that it comprises a spacer
(20) mounted coaxially to said shaft (11) around said
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mobile part (17) with a certain radial clearance; said
spacer (20) having a plurality of sectors (24) angu-
larly distributed around said axis (A) and defining
between them respective seats (25) for the passage
of said cooling fluid (6) coming from said intake chan-
nel (31).

12. The unit according to claim 11, characterized
in that said second sealing element (33) is fitted on
said spacer (20) .
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