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(57)  Aslicing machine (1) with its blade (2s) rotating
in a horizontal plane (6) comprises fixed product con-
veyors (4) having a discharging section (5) opposite to
the plane (6) of rotation of the blade (2s) and a first and
second elements (7, 8) bearing the products respective-
ly situated between the conveyor (4) and the blade (2)
and inferiorly to the plane (6) of rotation of the blade (2s).
The first bearing element (7) is provided with a surface
(9) able to rotate with periodically intercepts the dis-
charge section (5) of the conveyors (4) sustaining and
bearing the products contained therein. The second
bearing element (8) is provided with a surface (11) able
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Continuous slicing machine with blade rotating in a horizontal plane

to rotate about the axis of rotation (10) of the blade in
synchrony with the first bearing element (7). The bearing
elements (7,8) are provided with continuous motion and
are angularly offset from each other in such a way as to
subdivide the total angle of rotation of the blade (2s) into
two angle fractions (b, a); in the first (b) whereof the
products are subdivided into two parts initially kept in
superposed contact, which are then separated by send-
ing one towards a discharge section while the other one
is loaded on the first bearing element (7) which then sus-
tains it and bears it in sweeping the second angle frac-
tion (a).
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Description

[0001] The present invention relates to industrial ma-
chines for cutting food products and in particular it per-
tains to a continuous cutting machine with its blade ro-
tating in a horizontal plane.

[0002] Cuttingmachines with blade rotating inthe hor-
izontal plane are employed in the food industry to cut
products destined to be consumed in appropriately
sized slices; this is the case for instance of certain large
fish which, after the removal of parts not destined to hu-
man consumption, such as fins, tail and bones, are cut
into slices, individually packaged and marketed.
[0003] To effect such a preparation a slicing machine
is known, substantially corresponding to the preamble
of claim 1, which in particular comprises a blade rotating
in a horizontal plane and is provided with: tubular prod-
uct conveyors having a discharge section opposite to
the plane of rotation of the blade; a first bearing element
for the products to be cut which is horizontally planar
and is positioned between the conveyor and the blade;
and lastly a second bearing element positioned inferiorly
to the plane of rotation of the blade.

[0004] The two bearing elements are fixed, mutually
parallel, suitably distanced and shaped in such a way
as to leave the rotating blade uncovered only for a lim-
ited angular portion of its plane of rotation. The tubular
conveyors instead are movable and, rotating about the
axis of rotation of the blade, interact with the bearing
elements in such a manner as periodically to bring a por-
tion of product into the space interposed between the
two bearing elements, where the blade at each turn of
the tubular conveyors periodically intercepts the product
cutting a slice therefrom.

[0005] The operating cndurance of the machine is
linked to the capacity for accumulating products to be
cut presented by the tubular conveyors. When the prod-
ucts accumulated in the convcyors have been exhaust-
ed, it is necessary to stop the machine, replenish it with
new products to be cut and start a new production cycle.
[0006] Such machines fully meet the functional aims
for which they are designed, however their discontinu-
ous operation entails numerous drawbacks, such as: re-
quiring numerous start-stop cycles which subject the
machine to harsh operating conditions; requiring the
constant personal supervision of operators assigned
specifically to replenishing the machine; introducing in-
operative cycle times which negatively bear on the unit
cost of the product; and lastly not allowing to incorporate
the group in groups of machines set up to perform the
automatic processing and packaging of producits.
[0007] The aim of the present invention therefore is to
eliminate the aforementioned drawbacks.

[0008] In accordance with the invention this aim is at-
tained by a slicing machine wherein said one or each
conveyor is immobile, and said first bearing element is
provided with a surface which is able to rotate about the
axis of rotation of the blade and which periodically inter-

10

15

20

25

30

35

40

45

50

55

cepts the discharge section of said one or each convey-
or supporting the products contained therein; said sec-
ond bearing element being provided with a surface able
to rotate about the axis of rotation of the blade in syn-
chrony with the first bearing element; said first and sec-
ond bearing elements being provided with continuous
motion and being angularly offset from each other to
subdivide the total rotation angle of the blade into two
angle fractions, in the first whereof the products transit
freely through the discharge section of said one or each
conveyor until bearing against the second bearing ele-
ment, whereupon they are traversed by the blade and
are subdivided into two parts kept in mutual superposi-
tion contact, said condition being maintained until a first
part of the product is sent by the second bearing element
towards a discharge section of the machine, whilst a
second overlying part of the product contained in said
conveyor is taken up by the first bearing element which
is interposed anew after the cut between the plane of
rotation of the blade and the conveyor, said first bearing
element supporting said second product portion for the
sweeping of the second said angle fraction.

[0009] The machine according to the invention, hav-
ing stationary conveyors, can operate with continuous
cycle and can be fed without any need to stop the rotat-
ing blade. Such a feature allows to reduce cycle down
times and makes the machine usable, in addition to au-
tonomous usage conditions, also under employment
conditions providing for the incorporation of the machine
within more complex processing lines.

[0010] Thetechnicalfeatures of the invention, accord-
ing to the aforesaid aims, shall become more clearly un-
derstandable from the contents of the claim that follow
and its advantages will be made more readily apparent
from the detailed description here below, made with ref-
erence to the accompanying drawings, which represent
an embodiment provided purely by way of non limiting
example, wherein:

- Figure 1 is a perspective overall view of a machine
according to the invention shown in its entirety;

- Figures 2a and 2b are respectively a perspective
overall view and a top plan view of the machine in
Figure 1;

- Figures 3, 4, 5, 6 and 7 are perspective views of
some details of the machine of the previous figures.

[0011] Inaccordance with the figures of the accompa-
nying drawings, the number 1 indicates in its entirety a
cutting machine essentially comprising a cutting appa-
ratus 23 contained within a metal case 14 and opera-
tively interconnected with a plurality of tubular, vertical,
conveyors, fastened superiorly to the case 14 and pro-
vided with discharge section 5 inferiorly open for feeding
the products towards the machine 1. The machine 1 fur-
ther comprises a transfer apparatus 20 whereby the
products cut into slices by the cutting apparatus 23 are
ejected outside the machine 1.
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[0012] The cutting apparatus 23 (Figure 2a) essen-
tially comprises a rotating drum 13 which is peripherally
sustained by rollers 24, freely rotating, borne by the case
14, and it is driven by related motor driving means which
allow the rotation with continuous motion of the drum 13
about a vertical axis of rotation 10 and which, in partic-
ular, are constituted by an internally toothed crown gear
25, integral with the drum 13, and by a pinion 26 mesh-
ing with the crown gear 25, driven in continuous motion
by a gearmotor 27 associated to a top horizontal wall 28
of the case 14.

[0013] The drum 13 sustains in a vertical plane, ori-
ented radially thereto (Figures 3 and 5), a continuous
metal ribbon 2, provided with saw teeth. The ribbon 2 is
enclosed in a horizontal loop elongated around a pair of
pulleys 29,30 with parallel horizontal axes 29a, 30a,
whereof one 30 is driven to rotate by related motor driv-
ing means which, in particular, are embodied by a con-
ventional gearmotor 31, shown in Figure 2. The metal
ribbon 2, which is able to rotate about the vertical axis
of rotation 10 together with the drum 13, defines by
means of its two parallel branches 2s, 2i two corre-
sponding radial blades, vertically superposed which ro-
tate in two parallel horizontal planes 6 of the machine 1.
(Figure 3 shows the horizontal plane 6 relating to the
upper branch 2s of the ribbon 2, which is opposite and
proximate to the discharge surface 5 of the conveyors
4 and which directly involves the functionality of the cut-
ting machine 1)

[0014] The drum 13 also sustains two bearing ele-
ments 7,8 of the products which are positioned, in the
vertical, bilaterally to the top horizontal branch 2s of the
saw ribbon 2 (Figure 4) and are angularly and horizon-
tally offset with respect to each other in order to interact
with the products of the conveyors at times and operat-
ing phases that differ and are distinct from each other.

[0015] The first bearing element 7 of the products is
horizontally planar and has its surface 9 shaped accord-
ing to a portion of circle, in particular according to an arc
of anannulus, which is integral to the drum 13, is centred
on the axis 10 of rotation thereof and is vertically inter-
posed between the plane 6 of rotation of the rotating
blade 2s and the overlying conveyors 4; it is also located
at such a distance from the axis 10 of rotation as to be
able to oppose the discharge section 5 of the conveyors
4,

[0016] In correspondence with the rotation of the
drum 13, the surface 9 of the first bearing element 7 ro-
tates about the axis of rotation 10 of the blade 2s, and
as a consequence of its deformation it intercepts, for a
first fraction b of the total angle of rotation of the drum
13, the discharge section 5 of each conveyor 4 (Figure
2b). In correspondence with this condition, the products
stacked within the conveyor 4 are supported by and bear
against the surface 9. In the remaining second fraction
a of the total angle of rotation of the drum 13, wherein
the surface 9 is instead laterally offset with respect to
the conveyors 4, the products contained in the convey-
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ors 4 instead are free to transit outwards, through the
discharge section 5, as shall become more readily ap-
parent farther on in this description.

[0017] The second product bearing element 8 is po-
sitioned inferiorly to the plane 6 of rotation of the blade
2 (Figures 3 and 4) and presents a horizontal surface
11 with its plane parallel to the surface 9 of the first bear-
ing element 7. The horizontal surface 11 of the second
bearing element 8 is shaped substantially according to
a portion of a circle which in particular comprises an an-
nulus arc 11a centred on the axis or rotation 10 of the
blade and joined to a rectilinear section 15 positioned in
continuation of an extremity of the arc.

[0018] The second bearing element 8 is also fastened
to the drum 13, so that moving integrally therewith it ro-
tates about the axis of rotation 10 of the blade 2s in syn-
chrony with the first bearing element 7.

[0019] The second bearing element 8 is provided with
translation means 16, 19 (Figure 6) which transfer to-
wards a lower discharge section 12, located centrally to
the case 14 in a position coaxial to the drum 13, the prod-
uct parts cut by the blade 2s. The translation means, in
particular, comprise a continuous conveyor belt 16 as-
sociated to the surface 11 of the second bearing element
8; belt 16 which is wound around the second bearing
element 8 in such a manner as to cover its surface 11
completely and which comprises a plurality of elements
17 for supporting the products concatenated in mutual
succession and articulated around two axes 18x, 18z
respectively parallel and transverse to the surface 11 of
the second bearing element 8.

[0020] The means for translating the cut products fur-
ther comprise a conveyor 19 for discharging the cut
products positioned between a terminal end 11t of the
surface 11 of the second bearing element 8 and the
product discharge section 12.

[0021] The drum 13 further comprises (Figure 7) a
scraping blade 22 borne in vertical projection towards a
horizontal wall 21 of the case 14. The wall 21 (which
centrally bears the discharge section 12 of the cut prod-
ucts) is provided with a section 32 for discharging cutting
scraps and is lapped with continuity by the blade 22
which, as a result of the dragging motion imparted there-
to by the drum 13, intercepts the scraps and routes them
onto the related discharge section 32 through which
they are then evacuated outside the machine 1.
[0022] In regard to the apparatus 20 for the continu-
ous transfer of the cut products, referring again to Figure
1, it is noted that said transfer apparatus 20 comprises
in particular a continuous conveyor belt which is situated
with respect to the case 14 with its own receiving end
33 positioned inferiorly to the section 5 for the discharge
of the cut products. Thus the belt allows to receive the
cut products and to transfer them towards its own load-
ing end 34 associated to a station for the further
processing of the products, not shown herein, which can
be embodied for instance by a station for packaging the
product slices.
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[0023] In use, the operation of the machine 1 can be
described referring to Figure 2b, and observing that as
a result of the rotation of the drum 13, and as a result of
the angular offset existing between the first and the sec-
ond bearing element 7, 8, the various conveyors 4,
which are immobile, in the relative motion of the drum
13 with respect thereto, individually shift to two distinct
conditions that depend on the fraction of angle a,b of
rotation being swept.

[0024] When the rotation of the drum 13 brings a ge-
neric conveyor 4 into the first angle fraction b wherein
the first bearing element 7 is displaced laterally to the
discharge section 5 of the conveyor 4 itself, the products
contained in the conveyor 4, freely transiting through the
discharge section 5 (not intercepted by the first bearing
element 7) reach a position wherein they bear against
the second bearing element 8, situated inferiorly. Since
in such a condition a part of the products is positioned
to traverse the plane 6 of rotation of the blade 2s, upon
the arrival thereof the products of the various conveyors
4 are traversed in succession and subdivided into two
distinct parts: a first part situated below the plane 6 of
rotation of the blade 2s and a part situated above. After
the passage of the blade 2s the two parts are however
kept in contact and in mutual superposition. At the end
of the sweeping of said angle fraction b, the first bearing
element 7 returns to intercept in succession the dis-
charge section 5 of each conveyor 4; the lower part of
the product (cut slice) thus progressively comes to sep-
arate from the overlying part of the product, whilst simul-
taneously advancing towards the discharge section 12
of the machine 1, by intervention of the second bearing
element 8. The upper part of the product in the mean-
time is progressively taken up by the first bearing ele-
ment 7 which again interposes itself between the plane
6 of rotation of the blade and the conveyor 4 and which
sustains the products for the duration of the sweeping
of the entire second angle fraction a; at the end whereof,
the described cycle is repeated again in the same man-
ner.

[0025] From the description above, it is readily appar-
ent that the machine 1 according to the invention fully
attains the stated aims and can be fed by means of the
conveyors 4 with continuity without any need to stop the
drum 13 whilst also being able to discharge, through the
discharge section 5, uninterruptedly to the exterior the
cut product parts The invention thus conceived may be
subject to numerous modifications and variations, with-
out thereby departing from the scope of the inventive
concept. Moreover, all components can be replaced
with technically equivalent elements.

Claims
1. Cutting machine (1) with blade (2s) rotating in a hor-

izontal plane (6) comprising at least a product con-
veyor (4) having a discharge section (5) opposite to
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the plane (6) of rotation of the blade (2s); a first el-
ement (7) for bearing the products to be cut which
is horizontally planar and is situated between the
conveyor (4) and the blade (2); a second bearing
element (8) positioned inferiorly to the plane (6) of
rotation of the blade (2), characterised in that said
one or each conveyor (4) is immobile, and in that
said first bearing element (7) is provided with a sur-
face (9) which is able to rotate about the axis of ro-
tation (10) of the blade and which periodically inter-
cepts the discharge section (5) of said one or each
conveyor (4) sustaining the products contained
therein; said second bearing element (8) being pro-
vided with a surface (11) able to rotate about the
axis of rotation (10) of the blade in synchrony with
the first bearing element (7); said first and second
bearing element (7,8) being provided with continu-
ous motion and being angularly offset from each
other in such a way as to subdivide the total angle
of rotation of the blade (2s) in two fractions (b,a) of
angle, in the first (b) whereof the products freely
transit through the discharge section (5) of said one
or each conveyor (4) until they bear against the sec-
ond bearing element (8), whereupon they are tra-
versed by the blade (2s) and are subdivided into two
parts kept in contact and in mutual superposition,
said condition being maintained until a first part of
the product is sent by the second bearing element
(8) towards a discharge section (12) of the machine
(12), whilst a second overlying part of the product
contained in said conveyor (4) is taken up by the
first bearing element (7) which interposes itself after
the cut again between the plane of rotation 86) of
the blade (2s) and the conveyor (4), said first bear-
ing element (7) sustaining and bearing said second
product part for the sweeping of the second said
fraction (a) of angle.

Machine, according to claim 1, characterised in that
it comprises a plurality of said fixed tubular convey-
ors (4), however positioned around the axis of rota-
tion (10) of the blade (2s).

Machine, according to claim 1, characterised in that
it comprises a drum (13) rotating about the axis of
rotation (10) of the blade (2s) which is sustained by
a fixed case (14), unitarily supports at least said
bearing element (7, 8) and sends towards a dis-
charge section 812) the cut parts of the product re-
ceived from said one or each conveyor (4).

Machine, according to claim 3, characterised in that
said discharge section (5) is coaxial with said drum
(13).

Machine, according to claim 1, characterised in that
the surface (9) of the first bearing element compris-
es an annulus arc centred on the axis of rotation
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(10) of the rotating blade (2s).

Machine, according to claim 1, characterised in that
the surface (11) of the second bearing element com-
prises an annulus arc centred on the axis of rotation
810) of the rotating blade (2s).

Machine, according to claim 6, characterised in that
the surface (8) of the second bearing element com-
prises a linear section (15) off-centred with respect
to the axis of rotation (10) of the blade (2s) and
joined to said annulus arc.

Machine, according to claim 7, characterised in that
said linear section (15) is rectilinear.

Machine, according to claims 1, 5, 7 and 8, charac-
terised in that it comprises translating means (16,
19) which transfer towards the discharge section
(12) the product parts cut by the blade (2s).

Machine, according to claim 9, characterised in that
said translating means include a continuous con-
veyor belt (16) associated with the surface (11) of
the second bearing element (8).

Machine, according to claim 10, characterised in
that said belt (16) is wound around the second bear-
ing element (8) in such a way as to encompass its
surface completely (11).

Machine, according to any of the claims 9 through
11, characterised in that said belt (16) comprises a
plurality of support elements (17) concatenated in
mutual succession and articulated around two axes
(18x, 18z) respectively parallel and transverse to
the surface (11) of the second bearing element.

Machine, according to claim 8, characterised in that
the means for translating the cut product comprise
a conveyor (19) for discharging the cut products sit-
uated between the surface (11) of the second bear-
ing element (8) and the product discharge section
(12).

Machine, according to any of the previous claims,
characterised in that it comprises an apparatus (20)
for the continuous transfer of the cut products from
the discharge section 812) to a station for the further
processing of the products.

Machine, according to claim 3, characterised in that
said case (14) comprises a wall (21) for collecting
the scraps resulting from the work processes, said
drum (13) comprising a scraping blade (22) which
scrapes along the collecting wall (21) and transfers
the scraps towards a related discharge section.
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