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(54) Industrial slicer

(57) The invention discloses an industrial slicer (1)
of food products, comprising a frame (2), at least one
cutting member (5) mounted on the frame (2) and mov-
able with respect thereto with a cutting movement lying
in a cutting plane (P2), and means for guiding and con-

veying (6) the food product in a direction (3) through the
cutting plane (P2), wherein the slicer is characterised in
that the at least one cutting member (5) exhibits a cutting
movement of a rotational and translational type lying in
the cutting plane (P2).
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Description

[0001] The object of the present invention is an indus-
trial slicer.
[0002] Specifically, the object of the present invention
is an industrial slicer that finds advantageous application
in the food industry for cutting products such as meat,
poultry, fish, and vegetables, that are preferably fresh or
cooked and without bones or cartilage.
[0003] This industrial slicer is used to cut the food prod-
uct into slices, strips or cubes of various dimensions
based on the intended end use.
[0004] By way of example, the industrial slicer is used
to process deep-frozen products and precooked prod-
ucts for large-scale distribution networks or small-scale
distribution channels, fresh or precooked products for the
individual user, portions for school or business cafeterias
and fresh or precooked products intended for the restau-
rant and food service sector in general.
[0005] In the state of the art, it is known that the above-
mentioned industrial slicers have an hourly output of cut
food products that only theoretically reaches two metric
tons/hour.
[0006] Considering the production capacity that can be
achieved, it is evident that these industrial slicers are
employed more effectively if they are inserted within a
well-organised, preferably automated, production line.
This aspect does not, however, prevent individual, that
is, "stand-alone" utilisation, perhaps with a number of
machines in parallel, which may also be managed man-
ually by a specialised operator for each industrial slicer.
[0007] In further detail, the use of the industrial slicer
for cutting a food product that is prismatic in shape (with
varying proportions in the three main dimensions), es-
sentially comprises three different cutting techniques,
each being more suited to a particular type of food prod-
uct.
[0008] In a first case, the technique comprises cutting
by combining a first set of blades arranged in the same
plane and keyed onto the same rotating shaft, with a sec-
ond set of disc-shaped blades fitted onto a shaft, each
one rotating in a transverse (perpendicular) plane with
respect to the first set of rotating blades.
[0009] In a second case, the technique comprises
combined cutting with a first set of blades set in motion
with reciprocating rectilinear movement, also arranged
perpendicularly to each other and all lying in a plane in
a grid-like fashion, facing a second final rotating blade
that rotates in a plane parallel to the plane of the set of
fixed blades.
[0010] In a third case, the cutting technique comprises
combined simultaneous cutting with a fixed flat blade, a
set of disc-shaped blades arranged similarly to the first
case, but with a perpendicular cut with respect to the
fixed blade, and lastly a rotating shaft provided with a set
of peripheral blades for the final cut, passing from the
food product to strips, to prism- or cube-shaped pieces,
as the case may be.

[0011] All these techniques refer to a structure of a
standard type of industrial slicer of the prior art, in which
auxiliary members for conveying the incoming and out-
coming product are also normally included.
[0012] An example of an industrial slicer of the stand-
ard type is described and illustrated in document EP
0931630 A2.
[0013] Specifically, the conveying members are con-
stituted by conveyor belts arranged in closed loops on
rollers, usually a pair, of which one is generally a driving
roller and the other is the driven roller.
[0014] In further detail, the typical feed unit comprises
a pair of said belts arranged in such a manner that the
plane defined by each belt is horizontal and being such
as to face each other. The lower belt usually has both
rollers with the axes solidly constrained to the base of
the slicer, whereas the upper belt is structured in such a
manner that the position of the axis of rotation of one of
the two rollers (generally the driven roller) moves circu-
larly about the axis of the other roller (generally the driving
roller).
[0015] This configuration makes it possible to obtain a
pivot about which the plane defined by the upper belt can
be oriented, rotating it with respect to an axis, in this case,
the rotation axis of the driving roller.
[0016] In the use of the industrial slicer, the orientation
of said plane is typically adjusted so as to enable the
proper contrast (pressure) on the food product that ad-
vances on the lower conveyor belt during the cutting proc-
ess. With this aim, the contrast is reached by means of
suitable compound levers connected to a contrast unit.
This contrast unit is generally of a pneumatic type and
manually adjusted by the operator based on the types of
food products to be processed and thus on the amount
of contrast needed for cutting.
[0017] It is evident that the position of the plane defined
by the upper conveyor belt is a result of the anatomy, the
consistency and the amount of product that has been
loaded in the feed unit of the slicer and about to be cut.
Industrial slicers that are based on these cutting tech-
niques are subject to several limits, in terms of flexibility
regarding use and in terms of the quality of the final proc-
essed food product.
[0018] In fact, the cut product, above all as regards
meats, has areas in which the fibre is torn and not cut
cleanly by the blade(s). This leads to a limitation in the
use of the processed product in subsequent processes
and handling in the food industry, in addition to a reduc-
tion affecting the aesthetic qualities and the presentation
of the same product in the "semi-finished" state as offered
to the individual user.
[0019] Moreover, as regards the mechanical structure
of the slicers of the prior art, there are marked constraints
in terms of the adaptability thereof, in accordance with
the food product to be processed. This forces the generic
processing department of a food industry to be supplied
with a number of machines configured and equipped in
accordance with the specific food product that is to be
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processed each time.
[0020] Furthermore, precisely owing to the main cut-
ting techniques described hereinabove, these industrial
slicers constitute a limitation on automated production
lines: the amount of food product processed per hour is
often incompatible with the speed of the entire production
line. The classic slowing-down of the chain of production
owing to the so-called "bottleneck effect" created by the
slicer is a consequence of this.
[0021] This problem prevalently leads to two negative
aspects: the first is that placement of a specialised op-
erator becomes necessary for management of the pas-
sage of the product into the slicer during the cutting stage;
at the same time, the risk of contamination of the same
product increases markedly owing to this further handling
of the product.
[0022] This contamination is even more probable in
the case of production lines that process food products
that are already precooked or cooked, perhaps even al-
ready cooled to ambient temperature.
[0023] Therefore, in conformity with strict health and
quality control standards for the food sector, the above-
mentioned high risk of contamination, along with the aes-
thetic appearance flawed by possible tearing during the
cutting stage, often leads to the formation of large
amounts of scrap from the processed product.
[0024] All these considerations contribute to making
industrial slicers an indispensable part of production lines
that process mainly meats, but they have a series of un-
resolved limitations as regards efficient and effective
placement on the production line.
[0025] From the standpoint of the food industry, two
scenarios can thus emerge. In the first scenario, in the
case of a newly-created project for and start-up of a new
production line, the slicer(s) to be placed along the line
must be planned adequately in advance so that all the
other equipment and auxiliary systems will be compatible
with the performance and needs for use of these indus-
trial slicers.
[0026] In the second case, the placement of one or
more slicers on a pre-existing production line involves
considerable efforts, including financial efforts, to adapt
the line to the model(s) of industrial slicer(s) chosen, as
it is a machine that is hardly alterable or flexible in terms
of use.
[0027] In this context, the technical task of the present
invention is to make available an industrial slicer that is
free of the drawbacks cited hereinabove.
[0028] Specifically, an aim of the present invention is
to make available an industrial slicer that has a high level
of functional flexibility together with a level of quality of
the cut food product that is clearly higher than that which
has been obtained as yet with the prior art.
[0029] Furthermore, an aim of the present invention is
to propose a new industrial slicer capable of reducing
production times and costs for the processing of cooked,
precooked or fresh food products.
[0030] These and other aims are substantially

achieved by an industrial slicer according to that which
is described in one or more of the attached claims. The
dependent claims correspond to additional embodiments
of the industrial slicer according to the present invention.
[0031] Further characteristics and advantages will
emerge more clearly from the detailed description of a
preferred, but not exclusive, embodiment of an industrial
slicer according to the invention.
[0032] This description is provided with reference to
the accompanying drawings, which are also intended
purely by way of non-limiting example, and in which:

- Figure 1 is a schematic view of the cross-section of
an industrial slicer according to the present inven-
tion;

- Figure 2 is a detailed schematic perspective view of
an industrial slicer according to the present inven-
tion;

- Figure 3 is another schematic perspective view with
the detail of an element of an industrial slicer accord-
ing to the present invention;

- Figure 4 is a schematic representation of the cutting
sequence of an industrial slicer according to the
present invention;

- Figure 5 is a partial schematic view of an industrial
slicer according to the present invention.

- Figure 6 is a block diagram of the control unit of the
slicer of the present invention.

[0033] With reference to the attached figures, an in-
dustrial slicer according to the present invention has been
indicated in its entirety by the number "1 ". Herein below,
for the sake of simplicity, cooked, precooked or fresh
foods such as meats, fish (provided that they are free of
bones or cartilaginous parts) and vegetables shall be re-
ferred to generically as the food product. In the preferred
embodiment, which is illustrated in Figures 1 and 4, the
industrial slicer 1 comprises a frame 2 for supporting all
the structural elements and movable elements.
[0034] The reference number 3 defines a conveying
direction of the food product, which, in accordance with
the attached drawing of Figure 1, is disposed from the
right side towards to left side of the figure oriented nor-
mally.
[0035] With reference to the conveying direction 3 of
the food product, the product itself encounters at least
one cutting element 4 that moves along a plane "P1" and
a cutting member 5 that moves along a plane "P2" that
is such as to be perpendicular to the cutting plane "P1".
The term cutting zone is intended as the zone at the cut-
ting element 4 and/or cutting member 5.
[0036] The reference number 6 indicates elements for
guiding and conveying the food product through the
above-mentioned planes.
[0037] With the present configuration, the guiding and
conveying elements 6 are constituted by conveyor belts,
hereinafter referred to as lower and upper loading con-
veyor belts 7 and 8, respectively, being such as to define
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the above-mentioned conveying direction 3.
[0038] Furthermore, the resting surface for the lower
loading conveyor belt 7 defines a resting plane 9, which
is preferably disposed horizontally. Advantageously, the
cutting plane "P1" of the cutting element 4 is disposed
parallel to the conveying direction 3 of the food product,
whereas the cutting plane "P2" of the cutting member 5
is disposed perpendicularly to the conveying direction 3
of the food product.
[0039] In further detail, as illustrated in Figure 4, said
cutting planes "P1" and "P2" are preferably disposed per-
pendicularly to each other, where the cutting planes "P1"
and "P2" are disposed along the above-mentioned guid-
ing and conveying elements 6 of the industrial slicer 1.
[0040] The cutting element 4 preferably comprises at
least one blade, preferably a plurality of blades 10 dis-
posed in a vertical direction, all being parallel to the cut-
ting plane "P1" and with the cutting edge facing against
the conveying direction 3.
[0041] Preferably, said plurality of blades 10 is fixed to
supporting cross-pieces 10a that run from one end of the
industrial slicer 1 to the other, and are such as to sur-
mount the designated zone for cutting, leaving it free of
any interference or obstruction.
[0042] Preferably, the plurality of blades 10 indicated
hereinabove extends along the direction of the support-
ing cross-pieces 10a for a distance therebetween equal
to an amount referred to as the "pitch".
[0043] By way of example, in the embodiment illustrat-
ed in the attached figures, the pitch of the blades 10 is
constant from one end to the other of the plurality of
blades of the cutting element 4.
[0044] In another embodiment of the present invention,
which is not illustrated in the attached figures, the pitch
of the plurality of blades 10 is preferably differentiated by
sectors.
[0045] In other words, the blades 10 are subdivided
into sets, each having a different pitch, selected accord-
ing to pre-established criteria for processing the food
product. The combinations of sets of blades 10 having
different pitches are practically endless.
[0046] The blades 10 indicated hereinabove are pref-
erably actuated so as to achieve a vertical movement in
the respective plane "P1" and particularly, an opposite
movement between adjacent blades, that is to say, while
one blade moves vertically upwards, the two adjacent
blades on either side of the first blade move vertically
downwards. In a pre-established time interval (usually a
few fractions of a second), this procedure is repeated in
the reverse direction, and thus repeated in alternation
thereafter.
[0047] This movement, which is realized for example
by mechanisms 10b based on a crank and connecting
rod system of motion or with other solutions, makes it
possible to keep the food product stable and compact at
all times in the process of cutting with the cutting element
4.
[0048] The present industrial slicer is equipped with

one or more fixed elements called blade guides 11 in the
cutting zone; said blade guides 11 are disposed trans-
versely with respect to the conveying direction 3 and
structured so as to have open slits for the blades 10 to
pass through, without creating friction or interference
therewith.
[0049] Advantageously, as illustrated in the figures at-
tached to the present invention, the blade guide 11 makes
it possible to prevent the blades from bending at the mo-
ment in which the food product is offering resistance to
them and to provide a rest surface for the food product
when cutting is in progress.
[0050] In a different embodiment of the present inven-
tion, which is not illustrated in the attached figures, the
blade guide 11 is not mounted on board the industrial
slicer.
[0051] In this configuration, the food product is cut by
bringing the guiding and conveying elements 6 closer to
the cutting zone.
[0052] Preferably, the loading conveyor belts 7 and 8
are arranged in closed loops on respective rollers 12.
[0053] Advantageously, there is defined, as illustrated
in Figure 5, an entrance section 13 for the food product
and it is such as to be delimited in width by the breadth
of the lower loading conveyor belt 7 or by the total breadth
of the plurality of blades 10 (consider the smallest of the
two measurements, indicating it with "L"), and in height
based on the distance of the loading conveyor belts 7
and 8 in proximity to idler rollers 12 that face the blades
10 in a direction perpendicular to the resting surface 9.
[0054] This distance is the direct result of the contrast
that the upper loading belt conveyor 8 creates on the
portion of food product resting on the lower loading con-
veyor belt 7 and advancing along the conveying direction
3. This entrance section 13 is the opening through which
the portion of food product subjected to cutting is guided
and forced. In fact, the upper loading conveying belt 8
also has the function of pressing on the food product at
least during passage through the entrance section 13.
[0055] By combining the two movements, that is, the
reciprocating vertical movement of the plurality of blades
10 along the cutting plane "P1", with the passage of the
food product through the entrance section 13 according
to the conveying direction 3, vertical slices 20 of the food
product are realised, as illustrated for example in Figure
4.
[0056] More specifically, the thickness of the slices
(that is, transversely) generally depends on the pitch of
the plurality of blades 10, whereas the width (therefore,
vertically) thereof is usually a function of the anatomy,
the amount and the consistency of the inserted food prod-
uct.
[0057] According to the present invention, which is il-
lustrated in the attached Figure 4, the food product is
subjected to cutting by the cutting member 5 following
the cutting process carried out by the cutting element 4.
[0058] In fact, further passage of the food product
through the cutting plane "P2" permits a transverse cut,
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advantageously disposed perpendicularly to the cut
made from the previous passage through the cutting
plane "P1". Advantageously, said cutting member 5 com-
prises a blade 14 that is structured in such a manner as
to have the cutting edge disposed in a horizontal direc-
tion, preferably parallel to the resting plane 9 and lying
in the cutting plane "P2".
[0059] The vertical slices 20 of the food product are
thus cut up into portions 21 that are preferably prismatic
in shape, as illustrated in Figure 4, and then collected on
a conveying element 6, preferably an unloading conveyor
belt 15, with the aim of moving the portions 21 away from
the cutting zone. Advantageously, the blade 14 of the
cutting member 5 is constrained to a supporting cross-
piece 16 disposed in such a manner as to extend from
one end of the industrial slicer to the other, so that it
surmounts the designated zone for cutting, leaving it free
of any interference or obstruction.
[0060] Advantageously, as illustrated also by Figure 3
attached hereto, the ends of the supporting cross-piece
16 are structured in such a manner that the cross-piece
is constrained to eccentric elements 17.
[0061] Advantageously, the simultaneous actuation of
the eccentric elements 17, the supporting cross-piece 16
and the blade 14, which are interconnected, is realised
by one or more electric motors 18, which are preferably
of a "brushless" type.
[0062] Preferably, one "brushless" electric motor in-
stalled for each end of the supporting cross-piece 16 and
they rotate according to axes "X".
[0063] The industrial slicer constituting the object of
the present invention advantageously offers synchro-
nised actuation of the "brushless" electric motors, thus
such as to confer to the blade 14 connected thereto by
means of the supporting cross-piece 16 and eccentric
elements 17, a movement of a rotational and translational
type that is identical on each end of the supporting cross-
piece 16.
[0064] As illustrated in the attached figures, the axis of
rotation "X" of the "brushless" electric motors 18 is pref-
erably perpendicular to the plane on which the blade 12
moves, namely the cutting plane "P2".
[0065] The rotational and translational type of move-
ment of the blade 14 advantageously results in a clean
cut, without ruining the edges during the cutting process.
[0066] Advantageously, the food product being cut
with the blade 14 and undergoing planar movement of a
rotational and translational type, has portions 21 of prod-
uct preferably prismatic in shape with even and well-de-
fined surfaces, without tears and/or rips, resulting from
a precise and accurate cut.
[0067] Advantageously, the dimensions of the above-
mentioned prismatic portions are obtained by the com-
bination of the speed of advancement of the loading con-
veyor belts 7 and 8 along the conveying direction 3, with
the rotational speed of the "brushless" electric motors 18
along the axes "X", that is, the rapidity of the rotational
and translational movement of the blade 14.

[0068] Preferably, the speed of advancement of the
two loading conveyor belts 7 and 8 along the conveying
direction 3 is synchronised.
[0069] Advantageously, the synchronised combina-
tion of the speed of advancement of the loading conveyor
belts 7 and 8 along the conveying direction 3, with the
rotational speed of the "brushless" electric motors 18
along the axes "X", makes it possible to obtain endless
forms of cutting solutions for the prismatic portions of
food product.
[0070] The described synchronisation functions are
achieved by means of a control unit 19 controlling the
slicer.
[0071] In other words, the industrial slicer has an elec-
tronic type of control to control the electric motors respon-
sible for moving the cutting member 5, the loading con-
veyor belts 7 and 8 and the unloading conveying belts
15. In other words, the slicer comprises a control unit 19,
which is illustrated by means of a block diagram in Figure
6, and it is configured to control the cutting member 5,
the loading conveyor belts 7, 8, the unloading conveyor
belts 15 and the electric motors responsible for moving
the cutting elements.
[0072] In general, it should be noted that in the present
context and in the claims that follow, the control unit 19
is presented as subdivided into distinct function modules
(memory modules or operating modules) for the sole pur-
pose of describing the functions thereof clearly and com-
pletely. Actually, this control unit 19 can consist of a single
electronic device, suitably programmed to perform the
functions described, and the various modules can corre-
spond to hardware entities and/or routine software that
are part of the programmed device.
[0073] Alternatively or additionally, these functions can
be carried out by a plurality of electronic devices, in which
the above-mentioned function modules can be distribut-
ed.
[0074] The control unit 19 can also use one or more
processors for execution of the instructions contained in
the memory modules.
[0075] Furthermore, the above-mentioned function
modules can be distributed in various local or remote
computers based on the structural design of the network
in which they are located.
[0076] The control unit 19 comprises a first operating
module 191.
[0077] The first operating module 191 is configured to
regulate the speed of the cutting member 5.
[0078] In other words, the first operating module 191
is configured to set a speed v1 for the cutting member 5
based on desired dimensions d1 of the food product.
[0079] Preferably, the first operating module 191 is
configured to set the speed v1 of the cutting member 5
based on desired dimensions d1 of the food product en-
tered by means of a user interface 199.
[0080] Specifically, the first operating module 191 is
configured to set the speed v1 of the cutting member 5
so that the blade 14 will cut the food product preferably
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parallel to the resting plane 9 in the cutting plane "P2".
[0081] In the preferred embodiment, the first operating
module 191 is configured to command the brushless mo-
tor(s) 18 in such a manner that the food product shall be
cut to the desired dimensions d1.
[0082] Preferably, the first operating module 191 is
configured to manage the brushless motors 18 independ-
ently.
[0083] The guaranteed technical effect consists in im-
proved management of the motors in the event of me-
chanical failure of one of the two motors. Advantageous-
ly, according to the invention, the operating module 191
comprises a pair of sub-modules configured to detect the
actual functioning of the two motors 18, at predetermined
intervals of time.
[0084] The first operating module 191 is further con-
figured to receive signals representative of the function-
ing of the two motors from the sub-modules and to man-
age the distribution of work between the two motors
based on the functioning thus detected.
[0085] Specifically, the first operating module 191 is
configured to put a motor in neutral if it proves not to be
functioning from the representative signals received from
the sub-modules.
[0086] The technical effect achieved is to avoid the
"dragging" of the motor that is not working by the motor
that is working.
[0087] The control unit 19 comprises a second oper-
ating module 193 configured to regulate the speed of the
lower loading conveyor belt 7.
[0088] In other words, the second operating module
193 is configured to set a speed v3 for the lower loading
conveyor belt 7.
[0089] Specifically, the third operating module 193 is
configured to set the speed v3 for the lower loading con-
veyor belt 7 based on the desired dimensions d1 and the
speed of a loading line, located upstream that feeds it.
Advantageously, according to the invention, synchroni-
sation of the lower loading conveyor belt 7 with the line
upstream allows continuous cycle operation of the slicer
within a complete cycle including the feeding and slicing
of food products.
[0090] The control unit 19 comprises a third operating
module 194 configured to regulate the speed of the upper
loading conveyor belt 8.
[0091] In other words, the third operating module 194
is configured to set a speed v4 for the upper loading con-
veyor belt 8 based on the speed v3 of the lower loading
conveyor belt 7. Specifically, these speeds are the same.
The third operating module 194 is also configured to
maintain pressure on the upper loading conveyor belt 8
so that it is transmitted to the portion of food product
resting on lower loading conveyor belt 7 and advancing
along the conveying direction 3.
[0092] In this manner, the food product resting on the
lower loading conveyor belt 7 is accompanied and
pushed against the cutting element 4.
[0093] The control unit 19 comprises a fourth operating

module 195 configured to regulate the speed of the un-
loading conveyor belt 15.
[0094] In other words, the fourth operating module 195
is configured to set a speed v5 for the unloading conveyor
belt 15 based on the previously set cutting speeds.
[0095] Advantageously, according to the invention, the
control unit 19, comprises a calculation module 196 con-
figured to calculate values of at least one among the cut-
ting speeds v1, v3, v4, v5, based on the dimensions d1
requested by means of the user interface 199.
[0096] In other words, the calculation module 196 is
configured to synchronise the operation of the loading
conveyor belts 7, 8, the unloading conveyor belt 15 and
the cutting member 5.
[0097] In general, the calculation module 196 is con-
figured to synchronise the operation of at least two among
the loading conveyor belts 7, 8, the unloading conveyor
belt 15 and the cutting member 5.
[0098] The electronic control 19 can be managed by a
skilled operator using the user interface 199.
[0099] In one embodiment, this control is managed di-
rectly on board the machine; in other words, the user
interface 199 is local to the slicer; specifically, it is mount-
ed on the frame of the slicer.
[0100] In a different embodiment, this control is advan-
tageously manageable remotely as well, outside the con-
text of the production department, from other terminals
or computers by means of the transmission of data
through cables or over airwaves; in other words, the user
interface 199 is disposed remotely with respect to the
slicer.
[0101] According to the invention, the electronic type
of management of the electric motors connected to the
cutting or conveying members of the slicer makes it pos-
sible to achieve a plurality of configurations of the indus-
trial slicer described, one of which makes it possible to
use the feed speed according to the conveying direction
3 separately, that is, in a manner that is not synchronised
with the speeds of the cutting elements 4 and 5.
[0102] In a further configuration of the slicer, the cutting
speed of the cutting element 4 (that is, the plurality of
vertical blades 10) and the rotational and translational
speed of the cutting member 5 are separate, that is, they
are not synchronised.
[0103] In one configuration of the industrial slicer, the
highest speed of the loading conveyor belts 7 and 8 along
the conveying direction 3, with respect to the set rota-
tional speed of the "brushless" electric motors 18 along
the axes "X", makes it possible to obtain prism-shaped
portions of product that are elongated, according to the
direction 3.
[0104] In a different configuration of the industrial slic-
er, the increase in the rotational speed of the "brushless"
electric motors 18 along the axes "X" makes it possible
to obtain prism-shaped portions of product that are less
elongated, more uniform, and even cube-shaped, with
respect to the first configuration illustrated above.
[0105] In the embodiment of the invention 1 illustrated
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in the attached figures, the blade 14 provided with rota-
tional and translational movement is realised as a single
piece, preferably of a metal type, and it is structured so
as to enable easy removal for routine maintenance or
replacement when needed.
[0106] In a different embodiment, which is not illustrat-
ed, the blade 14 is constituted by a plurality of blades
coupled to each other and constrained to the supporting
cross-piece 16.
[0107] Moreover, in a different embodiment, which is
not illustrated, the blade 14 is constituted by a threadlike
element, preferably a strand made of resistant material
compatible with the hygienic requirements of the food
industry and with the stresses occurring in the process
of cutting the food product.
[0108] In an unillustrated variation of the present con-
figuration, the invention has only one electric motor of
the "brushless" type 18 for moving the cutting member
5. Specifically, the motor of the "brushless" type 18 is
constrained to a point on the frame 2 of the industrial
slicer 1 and it actuates the eccentric elements 17 by
means of a mechanical power transmission element of
a flexible type, for example a toothed belt, a transmission
chain or a similar element.
[0109] The electric motor of the "brushless" type 18
can be fixed to a movable base, provided, that is, with at
least rotatory movement at least partially on one end so
as to enable regulation of the mechanical power trans-
mission element, for example the tension of the toothed
belt or the transmission chain.
[0110] In one specific case of this configuration, either
the cutting element or the cutting member can be exclud-
ed from the process of cutting the food product, according
to current needs.
[0111] For example, in a first operative state, the cut-
ting element 4 can be excluded so as to obtain slices cut
by the cutting member 5 preferably perpendicularly to
the conveying direction 3.
[0112] More specifically, in said first configuration,
preferably, the cutting element 4 is removed from the
industrial slicer. In other words, the cutting element 4
comprising the plurality of blades 10 is not included on
board the slicer. In a second operative state, the cutting
member 5 can be excluded and the cutting element 4
can be left to operate, so as to obtain vertical slices 20
without interruption, according to the portion of food prod-
uct inserted. The structural design of the frame 2 of the
industrial slicer 1 provides for the option of releasing the
cutting elements 4 and 5 from the process, without having
to make substantial changes to the frame 2, for routine
maintenance or replacement as needed.
[0113] According to the illustrated embodiment, the at
least one cutting element 4 is disposed upstream of the
cutting member 5 according to the conveying direction 3
of the food product. According to a possible embodiment,
which is not illustrated, the at least one cutting element
4 is disposed downstream of the cutting member 5 ac-
cording to the conveying direction 3 of the food product.

[0114] The present invention achieves the set aims,
overcoming the drawbacks of the prior art described
hereinabove.
[0115] The object of the present invention permits use
compatible with an existing production line, and permits
cutting without interruption, on already cooked, pre-
cooked or fresh food products.
[0116] The possibility of continuous cutting of a food
product leads to an advantageous reduction or the elim-
ination of downtime for changing cutting sizes, and thus
for changing the configurations of the machine based on
the product to be processed.
[0117] Moreover, owing to these advantages, the ad-
justments needed for insertion of the invention on a pre-
existing production line are resolved, reducing the time
and costs for setting it up for operation.
[0118] Likewise, during the stage of planning and de-
signing a new production line, accessory elements can
be inserted, such as guide elements and conveying ele-
ments whose performances, technical specifications for
assembly and costs are already known.
[0119] Advantageously, the object of the present in-
vention offers a method and control for guiding and con-
veying the food product, so that the product advancement
and cutting speed is synchronised, or in any case, com-
patible, with that of the conveyor belts of the production
line.
[0120] In addition, the internal structure supporting the
industrial slicer of the present invention is such as to com-
pletely disconnect the cutting zone from the area occu-
pied by the guide and conveying elements, thus releasing
the position of the food product from these elements.
[0121] The industrial slicer which constitutes the object
of the present invention thus enables free management
of the cutting line, without limitations in terms of the di-
mensions of the line and without having to interrupt pas-
sage of the product in order to deal with the portion still
remaining to be cut. This aspect leads to a further ad-
vantage, that is to say, the reduction of the possibility of
the food product being contaminated especially if it is
already cooked or pre-cooked.
[0122] In fact, in the process of cutting with the slicer
constituting the object of the present invention, the prod-
uct that is placed on the conveyor belt remains in the
same position even during and after the cutting process
through the slicer.
[0123] In addition, it is by virtue of the intrinsic charac-
teristics of the industrial slicer described that the advan-
tageous option of inserting the slicer along the line, im-
mediately after the oven and before the blast chiller, is
offered, thus further reducing the possibility of contami-
nation of the product.
[0124] A more precise, thinner and cleaner cut, togeth-
er with a minimum possibility of contamination - both of
which are ensured by the present invention - allow for an
advantageous reduction of the amount of scrap formed
during normal processing of the food product.
[0125] The industrial slicer constituting the object of
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the present invention, enables electronic management
on board the machine, which can be programmed by
means of algorithms that are enabled by default or es-
tablished by the operator, and in fact permits a myriad of
configurations for use, which may also differ considerably
one from the other. In this manner, the flexibility and ef-
ficiency of the present invention are superior to that which
is presently available in the prior art.
[0126] Preferably, the industrial slicer comprises
means for separately controlling 19 the cutting move-
ments of the cutting member 5 in terms of the time em-
ployed and space travelled.
[0127] Preferably, the industrial slicer comprises
means for excluding 19 the cutting member 5 from the
slicer as an alternative.
[0128] Preferably, the industrial slicer comprises at
least one blade guide element 11 that is suitable for co-
operating with the cutting element 4 and positioned ad-
jacent to the additional cutting plane P1.
[0129] Preferably, the industrial slicer comprises
means for guiding and conveying 6 the food product in
a direction 3 through said cutting plane P2 and said
means is structured in such a manner as to compress
the food product.

Claims

1. An industrial slicer (1) of food products, comprising:

- a frame (2);
- at least one cutting member (5) mounted on
said frame (2) and movable with respect thereto
with a cutting movement lying in a cutting plane
(P2);
- means for guiding and conveying (6) the food
product in a direction (3) through said cutting
plane (P2);

wherein said at least one cutting member (5) exhibits
a cutting movement of a rotational and translational
type lying in said cutting plane (P2); characterised
in that it comprises at least one rotating eccentric
element (17) suitable for realising said cutting move-
ment of a rotational and translational type.

2. The industrial slicer (1) according to claim 1, char-
acterised in that said cutting plane (P2) is such as
to be disposed perpendicularly to said conveying di-
rection (3) of the food product.

3. The industrial slicer (1) according to claim 1, com-
prising at least one cutting element (4) mounted on
said frame (2) and suited to realising a cut lying in
an additional cutting plane (P1) disposed perpendic-
ularly to said cutting plane (P2), said guiding and
conveying means (6) being suited to conveying the
food product in a direction (3) through said cutting

plane (P2) and said additional cutting plane (P1).

4. The industrial slicer (1) according to claim 3, wherein
said at least one cutting element (4) is mounted on
said frame (2) and movable with respect thereto such
as to obtain a movement suitable for realising a cut
lying in an additional cutting plane (P1) disposed per-
pendicularly to said cutting plane (P2).

5. The industrial slicer (1) according to claim 3 or 4,
characterised in that said additional cutting plane
(P1) is such as to be disposed parallel to said con-
veying direction (3) of the food product.

6. The industrial slicer (1) according to one or more of
claims 3-5, wherein said cutting member (5), said
cutting element (4) and said means for guiding and
conveying (6) the food product in a direction (3) are
structured in such a manner as to correlate said cut-
ting movements with said conveying of the food prod-
uct in a direction (3).

7. The industrial slicer (1) according to one or more of
claims 3-6, wherein said cutting member (5) and said
cutting element (4) exhibit cutting movements of a
rotational and translational type with directions lying
in said cutting plane (P2) and said additional cutting
plane (P1), respectively.

8. The industrial slicer (1) according to one or more of
the preceding claims, wherein said cutting member
(5) and/or said cutting element (4) exhibit said cutting
movements of a reciprocating rectilinear type with
directions lying in said cutting plane (P2) and said
additional cutting plane (P1), respectively.

9. The industrial slicer (1) according to claim 1, wherein
said cutting member (5) comprises at least one blade
(14) mounted on a supporting cross-piece (16) lying
in said cutting plane (P2) and constrained at the ends
thereof by said at least one rotating eccentric ele-
ment (17).

10. The industrial slicer (1) according to any one of the
preceding claims, wherein said at least one rotating
eccentric element (17) is set in motion by at least
one electric motor of the "brushless" type (18).

11. The industrial slicer (1) according to one or more of
the preceding claims, wherein said means for guid-
ing and conveying (6) the food product in a direction
(3) through said cutting plane (P2) and said addition-
al cutting plane (P1), is set in motion by at least one
electric motor of the "brushless" type (18).

12. The industrial slicer (1) according to any one of the
preceding claims, comprising a control unit (19) con-
figured to control one or more among said cutting
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member (5), said loading conveyor belts (7), (8), and
said unloading conveyor belts (15).

13. The industrial slicer (1) according to the preceding
claim, wherein said control unit (19) comprises a first
operating module (191) configured to set a speed
(v1) for said cutting member (5) based on desired
dimensions (d1) of said food product.

14. The industrial slicer (1) according to any one of
claims 12 to 13, wherein said control unit (19) com-
prises a calculation module (196) configured to cal-
culate values of at least one cutting speed (v1, v3,
v4, v5) based on said required dimensions (d1) of
said food product.

15. The industrial slicer (1) according to claim 14, where-
in said calculation module (196) is configured to syn-
chronise the operation of at least two among said
lower loading conveyor belt (7), said upper loading
conveyor belt (8), said unloading conveyor belt (15)
and said cutting member (5).
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