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APPARATUS FOR PROCESSING SEMI-FINISHED DAIRY PRODUCTS

DESCRIPTION

TECHNICAL FIELD OF THE INVENTION
The present invention relates to an apparatus for processing semi-finished dairy products, particularly for

processing frayed and/or shredded mozzarella into shreds constituting one of the filling components of
finished dairy products such as burrata.

Burrata is in fact a fresh stringy cheese, usually shaped like a pouch, containing a filling consisting of frays
or shreds of fresh mozzarella cheese mixed with cream; this filling is also called stracciatella.

Thus, the present invention relates to an apparatus for producing one of the components of stracciatella.

STATE OF THE ART

It is currently known to obtain mozzarella shreds from larger pieces of mozzarella, which are manually

frayed/shredded to obtain frayed pieces, that is, small pieces that have not been cut (by blades, knives, or
other tools) but have been torn.

As an alternative to performing manual operations, it is also known to obtain mozzarella shreds by means of
automatic machines or apparatus consisting of two horizontal, side-by-side, counter-rotating cylindrical
rollers. Each roller, made of plastic and keyed to a corresponding rotating shaft, is shaped to define a
succession of discs that cooperate with the discs of the adjacent roller to fray the mozzarella. The perimeter
of the discs is mostly circular but has a series of recesses/indentations. The recesses/indentations of each
disc are aligned with the recesses/indentations of the other discs to define longitudinal grooves that extend
parallel to the axis of rotation of each roller. The mozzarella pieces to be frayed are dropped from above and,
as they pass between one roller and the next, eventually tear off to obtain the shreds in the shapes and sizes
needed to make stracciatella. The resulting shreds are then dropped and can be collected by placing a tub,
tray or other similar container open to the top, under the rollers themselves.

However, it has been noted that known machines or apparatuses of the type mentioned above do not allow
for adequate performance because the mozzarella shreds are not always ripped and/or made to the highest
standard; sometimes the mozzarella shreds get wrapped around the rollers and/or get stuck in the space
(gap) between discs, necessitating frequent stops of the apparatus or machine to clear the obstructed rollers
of the stuck shreds, resulting in limited productivity due to continuous stops.

In addition, the cleaning of this type of machine is complex and delicate, particularly for the plastic rollers that
are keyed onto their rotating shafts and in whose joining areas undesirable bacterial charges could remain
in the production of food products.
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Additionally, known apparatuses or machines have hoppers for feeding mozzarella to be frayed attached to
a sliding plate above the rollers; the plate and its hoppers must be removed from the machine by sliding the
metal plate horizontally in a very inconvenient, slow and impractical manner for both cleaning and
maintenance operations. These problems also consequently aggravate downtime operations for cleaning the

rollers.

SCOPE OF THE INVENTION

The main scope of the present invention is to solve all disadvantages and operational problems presented

by currently known apparatuses or machines.

Another scope of the presentinvention is to realize a versatile piece of apparatus that avoids undue downtime
and long cleaning times of the rollers and feeding parts of the apparatus, ensuring hygiene and bacterial load
abatement required in the production of food products in the dairy industry.

Still another scope is to make an integrated compartment with the mozzarella shredding apparatus, again to
ensure the hygiene required for food production in the dairy industry.

Further scope of the present invention is to obtain consistently and repeatably shredded and/or frayed
mozzarella shreds in appropriate sizes.

Still another scope of the present invention is to enable easy adjustment of the size of mozzarella shreds by
acting on the adjustment of the positioning of the rollers.

Another scope of the present invention is to provide for the possibility of independently varying and adjusting
the angular rotation speed of the rollers used to tear and fray mozzarella into shreds.

SUMMARY AND ASPECTS OF THE INVENTION
One or more of the above-mentioned scope are achieved by means of specific aspects apparent from the

preferred, but not limiting, embodiments of the present invention. Said scopes are in accordance with one or
more of the appended claims, intelligible by means of the attached drawings and the following detailed
description.
Thus, a first aspect of the present invention concerns an apparatus for processing semi-finished dairy
products consisting of a support frame suitable for carrying an electrical power supply and control unit and a
machine body housed in a protective casing; the machine body is in operational connection with an electrical
power supply and control unit, while the protective casing has movable and/or removable wall portions; in
particular, the machine body includes:
o Atleast one pair of counter-rotating cylindrical rollers, adjacent to each other, and pivotally
housed within the machine body by means of opposing shoulders,
o counter-rotating rollers of the at least one pair have on the mantle surface an alternating
succession of shaped discs and recesses, spaced apart and parallel to the axis of rotation
of the rollers,



10

15

20

25

30

WO 2023/228031 PCT/IB2023/055182

o In addition, counter-rotating cylindrical rollers are rotatably mounted between the opposing
shoulders,

o atleast one pair of independent motors, each motorization being located at a respective of
said opposing shoulders and being operationally connected on one side with said power
supply and control unit and on the other side with a respective of said cylindrical rollers by
means of mechanical connection suitable for supplying the torque necessary to activate its

rotation, and

o atleastone hopper-type dairy product feeding system placed on one of said movable and/or
removable wall portions positioned at the top of said protective casing,

Within this aspect, the shaped discs, of the aforementioned pair of cylindrical rollers, are characterized by
each having at least one protruding tooth and at least one respective recess along the circumference of each
disc.

According to another aspect of the present invention, in accordance with the previous one, the apparatus
has at least one protruding tooth and at least one respective recess, arranged along the circumference of
each disc, but in particular it has a plurality of teeth and respective recess arranged spaced out along the
circumference of each disc.

Still another aspect of the present invention, in accordance with the preceding ones, provides that the teeth
and recesses, arranged spaced at intervals along the circumference of each disc, are teeth and recesses
angularly offset from the position of teeth and recesses of a disc preceding and/or following in relation to the
axis of rotation of each counter-rotating roller; specifically, teeth and recesses are angularly offset from the
position of a disc preceding and/or following by an angular amount between 5 and 45 degrees, but preferably
arranged offset by 30 degrees.

Still one aspect of the present invention, in accordance with one more of the preceding aspects, provides
that teeth and recesses of the apparatus according to the invention, which are spaced along the
circumference of each disc, are made by removal of material from a monolithic metal body of substantially
cylindrical shape.

According to a further aspect of the present invention, in accordance with the previous aspects, it is provided
that the cylindrical rollers, mounted on board the apparatus, are rollers made by removal of material from a
cylindrical metal body (generally and preferably of stainless steel). In accordance with this aspect, the rollers
may be identical, or have different dimensional and attachment characteristics to the apparatus. In particular,
the cylindrical rollers may be mounted either on a sliding slide equipped with a cam drive system activated
by a maneuvering shaft protruding outside the protective casing of the machine body, or on fixed and/or
rolling supports capable of permitting adjustment of the position of said at least one cylindrical roller both

approaching and/or spacing away from the other roller of the pair, as well as with respect to its longitudinal
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axis of rotation, in order to be able to vary and optimize the reciprocal position of the cylindrical rollers of the
pair essentially according to two orthogonal directions.

In accordance with the preceding aspects, another aspect of the invention provides that the apparatus has
at least one pair of independent motors, controlled with a power supply and control unit, capable of imparting
counter-rotating motion to the rollers, mechanically connected to it; in particular, the motors being
independent, the angular speeds are imparted independently, in particular and preferably the independent
angular speeds of the rollers are different from each other, being able, however, to be adjusted and varied
according to specific operational needs.

In still another aspect of the present invention, in accordance with one more of the preceding aspects, it is
provided in the apparatus that at least one cylindrical roller of a pair of rollers and the independent
motorization associated therewith are mounted on a sliding slide having a cam-driven system activated by a
drive shaft protruding outside the protective casing of the machine body; the sliding slide and the drive system
provide for varying in approach and/or spacing apart the mutual distance of the cylindrical rollers of said pair
of rollers for optimizing the processing of the dairy product; in other words, in practice, the axis of rotation of
a first roller is fixed while the axis of rotation of the second roller is approached and moved away from the
first roller. The second cylindrical roller and its electric motor are mounted on a sliding slide connected, via
the cam system and its maneuvering shaft, to an actuating knob, the rotation of the knob provides for the
rotation of the cam system by obtaining the displacement of the cylindrical roller concerned in
approaching/moving away from its adjacent one. Still in accordance with the present aspect, the maneuvering
shaft together with the operating knob can be connected to an electric drive that can be operated and
controlled by means of a programmable logic processor (PLC).

The dairy product is fed through a system of hoppers, specifically a pair of them, attached and integral to a
movable upper portion of wall or plate of the protective casing, the wall or plate being movable, with a tilting
motion, relative to the casing by horizontal hinge constraint.

Still a further aspect of the present invention, in accordance with one more of the preceding aspects, provides
that in the apparatus the machine body, below to the at least one pair of cylindrical counter-rotating rollers is
provided with a closed and removable collection compartment for collecting the semi-finished dairy product
passing through said rollers and being frayed and/or torn; in particular, the collection compartment is shaped
as a closed drawer, sliding by means of its side guides to completely close the space underneath the counter-
rotating rollers, or to be pulled out completely to provide for transport to another processing stage of the dairy
product processed by the apparatus according to this invention.

Other aspects of the present invention, in accordance with the preceding aspects, provide that the aforesaid
cylindrical rollers are provided, at one end portion thereof, with a joint socket apt to be keyed to the
mechanical transmission of the respective independent motorization; that is, a male/female joint may be

provided between a cylindrical roller and its quick-mounting and quick-release motorization. In accordance
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with this aspect, since the independent motors are arranged near opposite shoulders of the apparatus, each
cylinder will be mounted on the apparatus in the opposite position from the adjacent cylindrical roller.

Also in accordance with the foregoing aspects, in the apparatus according to the invention, the support frame
is equipped with adjustable ground support feet and/or safety wheels, or both in order to be able to secure
the apparatus to the support floor, or move it.

Further aspect of the apparatus according to the invention, in accordance with one or more of the previous
aspects, provides that the power supply and control unit is equipped with a programmable logic controller
(PLC) operatively connected to command, adjust, and/or vary each angular speed of each cylindrical roller,
thus also being able to reverse the direction of rotation of them; the programmable logic controller (PLC) is
thus capable of imparting different angular speeds to each cylindrical roller as well.

Still another aspect of the presentinvention, in accordance with one more of the previous aspects shows that
the angularly staggered arrangement of teeth and recesses of each disc of each cylindrical roller arranges
them according to a helix profile.

Advantageously, the shape of the teeth and recesses of the counter-rotating cylindrical rollers, transiting in
rotation within the adjacent roller grooves, allows at the same time to fray and tear the paste of the dairy
product being processed, particularly mozzarella cheese, and at the same time to achieve a cleaning of any
residual dairy product in the groove in which they transit in rotation.

Another advantage of the present invention is that the adjustment in approaching and/or spacing apart of the
cylindrical rollers of a pair can allow the processing of dairy products, especially mozzarella, having different
consistency and/or paste.

Also according to the present invention, it is possible to provide for the making of various types of teeth with
inclinations and/or shapes appropriately suited to the type of dairy product to be processed.

The use of stainless steel and the manufacture of the cylindrical rollers by simple material removal, starting
with a monolithic cylindrical body, eliminates any joining elements on the cylindrical roller in contact with the
dairy product, allowing for a perfect sanitation of the same.

Further advantage is to allow the easy transportability of the semi-finished product collected in the close
collection drawer, while allowing improved hygiene of the parts of this apparatus in contact with the dairy
product.

BRIEF DESCRIPTION OF THE DRAWINGS
A preferred but not limiting form of embodiment of the present invention is described in the attached drawings

in which:
Figure 1 is an overall perspective view of an apparatus according to the invention,
Figures 2 and 3 reproduce, on the opposite side, the same apparatus as in Figure 1, with two perspective

views partially sectioned according to two different vertical planes,
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Figure 4 is a perspective view of a shaped cylindrical roller from Figs. 2 and 3,

Figure 5 is a section of the cylindrical roller shaped according to the line V-V in Fig. 4,

Figure 6 is a partially sectioned side view of one of the embodiments of the cylindrical roller of the present
invention, and

Figure 7 is a perspective view with cylindrical roller attachment elements of Fig. 6 in a different operating
position.

DETAILED DESCRIPTION
Some preferred embodiments of the present invention are now described only by way of example and they

are therefore notintended to limit the invention, where referring to Figure 1, numerical reference 10 indicates
overall an apparatus for processing semi-finished dairy products.

As indicated in the section on framing the technical field of this invention, the semi-finished dairy product is
preferably mozzarella cheese that is to be frayed and/or broken and/or shredded into shreds to go as one of
the filling components of finished dairy products such as burrata.

In fact, burrata contains a filling consisting of shreds and/or shreds of fresh mozzarella cheese mixed with
cream,; this filling is also called stracciatella.

Nonetheless, the apparatus 10 is also capable of processing other types of dairy products, including spun
paste, that must be frayed and/or shredded for processing and/or consumption requirements.

Again with reference to Figure 1, apparatus 10 consists of a support frame 11, consisting of a lower support
base 12 and an upper support structure 13; a complex power supply and control unit 14 is housed on the
lower support base 12, while a machine body 15 is stably mounted on the upper support structure 13,
equipped with a protective casing 16, consisting of both fixed and movable panels and/or walls.

Specifically, a movable wall 16a is provided in the area of the upper floor of the casing 16, which can be
intuitively tilted from the upper floor of the casing 16 by means of the hinge 17; on the movable wall 16a a
feeding device 18 of the dairy product to the apparatus is stably attached; in the preferred embodiment
described in the figures, the feeding device 18 consists of a pair of hoppers 19 tapered downward and
arranged spaced apart on the movable wall 16a. Hoppers 19 are mounted on the movable wall 16a, where
both hoppers 19 and the movable wall 16a are intuitively in passage communication with the interior of the
machine body 15 at and above the movable processing elements contained within the protective casing 16.
Hoppers 19 can be mounted on the movable wall 16a either by welding or, alternatively, by suitable
attachments (not shown) that make them easily disassembled from the wall 16a. Advantageously, hoppers
19 mounted by means of attachments, which make them removable, allow for accurate and easier cleaning
of the dairy feeding area; it also follows that removable hoppers 19 also allow them to be replaced with others
of different shapes and sizes to customize the machine to the user's needs.
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Hoppers 19 advantageously feature a profile tapered downward, and thus toward the movable wall
attachment 16a, to prevent an operator intent on feeding dairy product from, even accidentally, reaching into
the area of the machine body 15 with the moving processing elements or moving parts of the apparatus
(which will be described in detail later in this description).
The machine body 15 and the electrical power supply and control unit 14 are operationally connected to each
other with a connection device 20, carrying both the electrical and control connections of the motorizations;
at the ends of the connection device 20 are provided respective connectors 21 that end on one side on the
machine body 15 and on the other side on the electrical power supply and control unit 14.
The lower base 12 of the support frame 11, in the non-limiting embodiment shown in the figures, is provided
with adjustable ground support feet shown in 22. In a different embodiment of the present invention,
alternatively and/or in association with the adjustable feet 22, safety wheels (not shown) may also be
provided. Such ground support devices (feet and/or wheels) enable the apparatus to be fixed and positioned
stably to the supporting floor, but obviously also to be moved easily.

In a central portion of the machine body 15, below the movable elements of the apparatus 10 (which will be
better described below), there is a collection compartment shown in 23, while within this compartment 23 is
inserted a removable drawer 24, for the collection of the dairy product processed by the movable elements
of the apparatus. The drawer 24, advantageously, provides for closing the mouth of the compartment 23, but
being completely removable from its seat it can be used to easily, and in a completely safe manner, including
from a hygienic point of view, transport the processed dairy product from the mobile elements of the
apparatus to other area and/or processing stage within a dairy plant. In addition, a load cell 38 or other
weighing system is provided on the lower supporting wall of drawer 24 for detecting the weight of drawer 24.
The measurement can be used for various additional functions:

- in particular detect the actual presence of drawer 24, such as providing that apparatus 10 is not
activated until drawer 24 is placed in the correct position;
- Display the weight of the shreds produced, such as by a visual display (not shown);
- signal when a preset quantity has been reached, such as by means of an audible signal or light
beacon. In this way, the apparatus 10 becomes more functional for the user.
Inside the machine body 15, resting on and attached to the upper portion of frame 13, there is a pair of
shoulders 25 spaced apart on which, between the dairy product feeding area defined by the hoppers19 and
wall 16a and the collection compartment 23 with the drawer 24, two cylindrical rollers 26 are rotatingly housed
adjacent to each other.
Cylindrical rollers 26, are operationally and mechanically connected on opposite ends, with two independent
motors 27, 27a; these motors 27, 27a are electrically powered and controlled by the power supply and control
unit 14 through connections 20, 21 of known type which are therefore not described in detail.
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The cylindrical rollers 26 as well as the casing 15 of the apparatus according to the invention are preferably
made of stainless steel.

In particular, cylindrical rollers 26 are advantageously made by material removal with a special machine tool,
thus avoiding joints and discontinuities between the elements that provide for the processing of the dairy
product, consequently facilitating cleaning, sanitization and thus improving the abatement of bacterial
charges that remain on them in normal processing cycles.

As visible in Figures 5 and 6, a cylindrical roller 26, along its longitudinal axis of rotation, shows an alternating
succession of shaped discs 28 and hollows 29, spaced apart and parallel to the axis of rotation of the same
roller 26.

Shaped discs 28, in turn, show recesses 30 and teeth 31.

At one end of the cylindrical roller 26 there is also a joint socket 32 with which the roller can be keyed to the
motors 27, 27ain a way that is intuitively known and therefore not shown in detail.

Alternatively, in one of the preferred embodiments provided for the present invention, equal and/or
dimensionally different cylindrical rollers 26 are provided with a coupling joint capable of engaging with the
drive shaft of the motors 27 and 27a according to the diagram shown in Fig. 6. Shown in that figure is the
motion transmission shaft 39 equipped with a male portion 40 of the coupling joint that engages with the
corresponding female portion 41 of the coupling joint provided for and made on the cylinder 26. For the stable
engagement of the coupling elements 40 and 41, a sleeve 42 equipped with a clamping element 43 capable
of engaging with a female joint socket 44 made on cylinder 26 when the coupling is in the operational
operating configuration, or alternatively with male joint socket 45 of shaft 39 when the coupling is in a
configuration suitable for rapid disassembly of cylinder 26.

In other words, sleeve 43 can slide from a closed and clamped position of joint 40-41, as shown in Figure 6,
to an open position shown in Figure 7 allowing easy and quick disengagement of the joint portions 40 and
41. In this embodiment, it becomes clear how disassembly of apparatus components 10 in contact with the
dairy product is further facilitated to allow for rapid and complete sanitization when required, without having
to resort to complex and/or time-consuming disassembly and reassembly of the various components resulting
in long downtime.

As mentioned, the machining operations to obtain the shaped discs 28, with their respective recesses 30 and
teeth 31, hollows 29, and joint socket 32 are advantageously all realized by material removal from the shroud
surface of a metal cylindrical body, preferably made of stainless steel. This avoids the creation of any type
of joint between discs 28, hollows 29, recesses 30, teeth 31, and joint socket 32 present on cylindrical rollers
26.

In the preferred form of embodiment shown in Figures 4 and 5, by way of non limiting example, shaped discs
28 are shown with recesses 30 and teeth 31occupying a circumferential sector equal to 30 degrees, there

are in fact 12 equispaced teeth arranged along the circumference of each shaped disc 28 of a cylindrical
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roller 26; in a further manner, the teeth 31 of each shaped disc 28 are also offset from the teeth of a shaped
disc 28 that precedes and/or follows along the axis of the cylindrical roller 26 by an angular amount,
preferably, equal to 30 degrees, thus arranging the teeth 31 along a helix profile. It should be noted, again
within the scope of the present invention, that preferably the angular arrangements of the teeth 31 and the
recesses 30 on the circumference of a disc 28 may also vary in an angular range between 5 and 45 degrees;
likewise, the staggered positions of the teeth 31, of a disc 28 and between that which precedes and/or follows
may be selected in angular distance intervals preferably between 5 and 45 degrees. It will also appear
intuitive that any other angular arrangement of the teeth 31 and the recesses 30, as well as any staggered
angular positioning on the discs 28 of the aforementioned teeth 31 and recesses 30 may take on values
other than those given by way of example, while being fully within the scope of protection defined by the
present invention.

The two cylindrical rollers 26 are then mounted on the shoulders 25 in such a way that respective shrinking
slots 32 are in opposite positions and in correspondence with the respective independent motors 27, 27a; in
addition, the cylindrical rollers 26 are mounted staggered one order apart so that, given their adjacent
position, the discs 28 with teeth 31 and recesses 30 of one of the cylindrical rollers 26 (of the described pair)
go to engage and/or pass, in their mutual rotation, into the hollows 29 of the other adjacent cylindrical roller
26.

By means of appropriate mounting adjustments, such as by means of suitable shims and/or rolling bearings
and/or by adjustment of the moving-slide system 33 described below, the offset position of cylindrical rollers
26 can be conveniently selected between a fully facing position of the discs 28 of a pair of cylinders 26 and
a one-order offset position as indicated in the preceding paragraph.

Each of the shoulders 25 is also equipped with elements of a horizontally movable slide shown in 33, each
slide 33 is housed in a respective guide 33a attached precisely to the shoulders 25, in addition, the slide 33
is equipped on one side with a slot 34 and on the other with a cam 35. The cam is driven by an operating
shaft 36 equipped at one end with an operating knob 37.

A portion of maneuvering shaft 36 protrudes outside casing 16, so that drive knob 37 can be easily gripped
and controlled by an operator without having to open, disassemble, or stop the apparatus when in operation
to make positioning adjustments to cylindrical roller 26 and its associated motor 27a. Alternatively, the
maneuvering shaft 36, together with the operating knob 37, can be connected to a suitable electric motor
drive (not shown in detail) which in turn is connected to and controlled by means of a programmable logic
processor (PLC).

Basically, slide 33 is apt to accommodate only one of the cylindrical rollers 26 and to support at the same
time the respective independent motor 27a so that it, too, can be moved together with roller 26 that is driven
into rotation by this motor.
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It thus appears clear that the relative position between the two cylindrical rollers 26 mounted on the shoulders
25 can be neared or distanced, this variation being effected by means of the cam/slide system described
above, actuated by the corresponding operating shaft. By actuating the knob 37, by means of the shaft 36 a
rotary motion is imparted to the cam 35, which in turn, due to the cams own geometry, causes a sliding of
the slide 33; this operation, as mentioned, can be carried out manually or by means of a suitable electric
motorization controlled by PLC. Conversely, the slide 33 carrying only one of the cylindrical rollers 26 and its
motor 27a will move these elements horizontally, thus allowing the movable roller 26 on the slide to be moved
closer to and/or farther away from the roller adjacent to it, which is simply pivotally attached to the shoulder
25 and driven by the motor 27.

Each of the independent motors 27 and 27a is mechanically connected, by appropriate mechanical
transmission not shown, with the groove 32 of a respective cylindrical roller 26. In addition, each of the
independent motors 27, 27a is driven by means of the power supply and control unit 14, this unit in addition
to having the usual electrical mains connections (not shown) is equipped with a programmable logic
processor (PLC) suitable for controlling, by appropriate software programming, the independent motors 27,
27a.Precisely by virtue of the programmability of the PLC, in order to achieve the purposes of the invention,
the cylindrical rollers 26 are controlled to be placed in counter-rotating motion; again by virtue of the
programmability of the PLC, the cylindrical rollers 26 placed in rotation preferably have different angular
speeds from each other, it being moreover intuitive that the PLC can provide for varying the rotary motion of
each cylindrical roller 26 independently according to the processing requirements of the dairy product to be
processed by the apparatus 10; in other words, advantageously, the PLC can not only independently vary
the direction of rotation of the cylindrical rollers 26, but also independently vary the angular rotational speeds
of each cylindrical roller 26.

As indicated in one of the preceding paragraphs relating to the technical field of the invention, the apparatus
10, according to a preferred form of embodiment of the present invention, is subservient to the operations
necessary for the production of small torn and/or frayed and/or shredded portions of a dairy product to be
further processed in final dairy plant production processes.

Specifically, the apparatus 10 according to the invention, in the preferred embodiment form, described in
more detail above, is in practice used to produce mozzarella shreds or stracciatella, which are then blended
with fresh cream to make the so-called "stracciatella,” or that part of the filling components that is part of the
finished dairy product known as "burrata."

In practice, pieces of mozzarella cheese of appropriate size (not shown) are fed to apparatus 10 via hoppers
19.

The pieces of fed mozzarella reaching by gravity the top of the counter-rotating cylindrical rollers 26, are
being geared and dragged between the shaped discs 28 and the hollows 29, with the help of the recesses
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30 and the teeth 31, are reduced into mozzarella frays or shreds which, in turn and again by gravity reach
and settle within the drawer 24 below the cylindrical rollers 26 and housed in the compartment 23.
Advantageously, the teeth 31 and recesses 30 of shaped discs 28, given the staggered position between
hollows 29 and shaped discs 28 of adjacent cylindrical rollers 26, in the counter-rotating motion of said
cylindrical rollers 26, also facilitate the cleaning and/or removal from hollows 29 of any mozzarella residue,
avoiding time consuming cleaning operations and/or long downtime associated with such operations.
In a further manner, sloping walls 16b are attached between the shoulders 25 in correspondence with the
cylindrical rollers 26. The walls 16b, in addition to facilitating the conveying of the dairy product to the
cylindrical rollers, serve as a support for comb-shaped elements 46, whose teeth 47 are of a suitable size so
that the hollows 29, of the pair of cylindrical rollers 26, during the rotational motion of the latter, are able to
rotate with the aforementioned teeth 47 inserted therein. Comb elements 46 with teeth 47 ultimately help to
further improve the cleaning and removal of any residual dairy product by providing for improved collection
and removal of processing residues from hollows 29.
In its operation, the apparatus 10 in order to produce shreds and/or frays of a dairy product, specifically
mozzarella, makes use of the independence of the motor 27 and 27a that drive the cylindrical rollers 26. In
particular, since said motors are controlled by means of a PLC (not shown in detail) they can have variable
speeds and directions of rotation at chosen depending on the requirements of the texture of the mozzarella
and/or in any case of any dairy product to be processed.
For the optimization of the processing of mozzarella cheese fed to the apparatus 10, and to determine the
optimal size of the "straccetti” (shreds) and/or "sfilacci” (frays) of mozzarella cheese to be obtained, it is also
possible, advantageously to act on the adjustment of the relative position of rotation of the cylindrical rollers
26.
This adjustment is achieved by acting on the adjustment knob 37, which, in turn, by rotating the shaft 36
causes the rotation of the cam 35 and the displacement of the shaft 37 inside the slot 34 with consequent
sliding of the elements constituting the slide 33 and those carried by it (cylindrical roller 26 and motor 27a)
with respect to the guides 33a. The aforementioned adjustment can also take place by means of an electric
motor (not shown) that provides for driving the shaft 36 and/or the knob 37 by means of appropriate
commands received from a PLC.

It thus appears clear that cylindrical roller 26, connected to and driven by motor 27, has afixed axis of rotation
with respect to shoulders 25, while cylindrical roller 26 adjacent to it, driven and connected to motor 27a, will
have an axis of rotation whose horizontal position can be varied as needed: in fact, turning knob 37 rotates
cam system 35 and results in the displacement of the cylindrical roller 26 concerned, as well as its motor
273, in approaching/distancing roller 26 from its adjacent.

Further advantage of the possibility of having an adjustment and/or variation of the relative position between

the cylindrical rollers 26 can also be used to optimize the efficiency of cleaning operations and removal of
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shredded and/or frayed mozzarella residue from both the teeth 31 and the hollows 29 present and made by
material removal on the metal cylindrical rollers 26.

The feeding device 18, in the preferred embodiment of the present invention, consists of a pair of hoppers
18 placed on either side of a movable wall or plate 16a. In turn, the plate 16a is equipped at one end with a
hinge constraint 17 that allows it to be flipped over for easy access to the inside of the apparatus for cleaning
and maintenance. The plate 16a and the hoppers 18, which are attached to it, are in communication by
means of appropriate holes with the inner area of the protective casing 16 at and above the pair of counter-
rotating cylindrical rollers 26, so that the mozzarella and/or the fed dairy product falls by gravity onto the
cylindrical rollers 26 and is captured and geared by them to be frayed and/or shredded and then fall into the
collection tray 24 slidably contained in the compartment 23. The tapered shape of the hoppers 26 is dictated
by safety reasons to prevent the operator feeding the mozzarella to be processed from accidentally inserting
his hands inside the apparatus 10 when the counter-rotating cylindrical rollers 26 are in motion.

LIST OF NUMERAL REFERENCES and NOMENCLATURE.
10 Apparatus
11 Support frame
12 Lower support base
13 Upper support structure
14 Power supply and control units
15 Machine body
16 Protective casing
16a Movable wall
16b Inclined wall
17 Hinge
18 Dairy product feeding device
19 Hoppers
20 Connection device
22 Adjustable feet
23 Collection compartment
24 Drawer
25 Shoulders
26 Cylindrical rollers
27 Motor
27a Motor
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28 Shaped discs

29 Hollows

30 Recesses

31Teeth

32 Joint socket

33 Slide

33a Guide

34 Slot

35 Cam

36 Shaft

37 Knob

38 Load cell

39 Motion transmission shaft
4() Male portion joint
41 Female portion joint
42 Sleeve

43 Clamping element
44 Female joint socket
45 Male joint socket
46 Comb shaped elements
47 Comb teeth
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CLAIMS

1. Apparatus for processing semi-finished dairy products consisting of a support frame suitable for carrying

an electrical power supply and control unit and a machine body housed in a protective casing, said
machine body being in operational connection with said electrical power supply and control unit and said
protective casing being provided with movable and/or removable wall portions, in which said machine
body includes:

o At least one pair of counter-rotating cylindrical rollers, adjacent to each other, and pivotally housed
within said machine body by means of opposed shoulders,

o Said counter-rotating rollers of said at least one pair presenting on the mantle surface an alternating
succession of shaped discs and recesses, spaced apart and parallel to the axis of rotation of said
rollers,

o Said counter-rotating cylindrical rollers being pivotally mounted between said opposed shoulders,

o At least one pair of independent motors, each motor being located in correspondence of one of said
opposed shoulders and being operationally connected on one side with said power supply and
control unit and on the other side with a respective of said cylindrical rollers by means of mechanical
connection suitable for supplying the torque necessary to activate its rotation, and

o At least one hopper-type dairy product feeding system placed on one of said movable and/or
removable wall portions positioned at the top of said protective casing,

characterized in that,
said shaped discs, of said pair of cylindrical rollers, each have at least one protruding tooth and at least

one respective recess along the circumference of each disc.

2. Apparatus, according to claim 1, characterized in that said at least one protruding tooth and said at least

one respective recess, arranged along the circumference of each disc, are a plurality of teeth and
respective recesses arranged spaced along the circumference of each disc, such that said teeth and
recesses are angularly offset from the position of teeth and recesses of a disc preceding and/or following

in relation to the axis of rotation of each counter-rotating roller.

3. Apparatus, according to claims 1-2 characterized in that said teeth and recesses, spaced along the

circumference of each disc of said rollers, are made by removal of material from a monolithic metal body

of substantially cylindrical shape.

4. Apparatus according to claims 1-3 characterized in that said teeth and said recesses, spaced along the

circumference of each disc, are angularly offset from the disc preceding and/or following by an angular
distance between 5 and 45 degrees.
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5. Apparatus according to clam 1, characterized in that said at least one pair of independent motors is

controlled by said power supply and control unit to impart independent and different angular speeds to

said counter-rotating rollers, mechanically connected to it.

. Apparatus according to claim 1, characterized in that at least one cylindrical roller, of said at least one

pair of rollers, and the independent motor thereby associated are mounted on a slide equipped with a
cam drive system activated by a maneuvering shaft protruding outside the protective casing of the
machine body and/or on fixed and/or rolling supports enabling adjustments of the position of said at least
one cylindrical roller both in approaching and/or distancing from the other roller of said pair and with
respect to its longitudinal axis of rotation, so as to be able to vary and optimize the reciprocal position of
said cylindrical rollers of said pair of rollers according to two orthogonal directions.

. Apparatus according to claim 1, characterized in that said at least one dairy product feeding system

consists of a pair of hoppers fixed and/or removable provided on a movable upper portion of wall or plate
of the protective casing, the wall or plate being movable relative to the casing by horizontal hinge

constraint.

. Apparatus according to claim 1, characterized in that in said machine body, below said at least one pair

of counter-rotating cylindrical rollers, there is a closed and removable collection compartment of the semi-
finished dairy product passing through said rollers, said collection compartment being also in operational
connection with a data detection sensor in particular weight data sensor.

. Apparatus according to claim 1, characterized in that at least one and/or both motors of said pair of

independent motors is operatively connected with the respective of said cylindrical rollers by means of a
connection and/or mechanical transmission coupling suitable for the rapid release and re-engagement of
said cylindrical rollers from the respective motor during maintenance and/or cleaning operations of said

apparatus.

10. Apparatus according to claim 1, characterized in that said opposed shoulders are provided, on opposite

sides of said pair of cylindrical rollers, with respective inclined walls equipped with comb elements with

the teeth facing said cylindrical rollers.
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