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(57) A rectifying system (25) for slab squaring ma-
chines which comprises:

- a rectifying machine (250) comprising:

- a support frame (251);

- an electric motor (252) supported by the support frame
(251) and provided with a drive shaft (253) rotatable
about its own rotation central axis (A), wherein at a free
end of the drive shaft an abrasive grindstone (255) is
fixed; and

- an electric actuator (257) configured to translate the
abrasive grindstone (255) along a translation trajectory
(D) that is parallel to its central axis (A) with respect to
the support frame (251) between a backward position
and an advanced position;

the rectifying system (25) comprising, in addition,

- an abutment body (27) placed along the translation tra-
jectory of the abrasive grindstone (255) at a predeter-
mined distance from the support frame (251) and config-
ured to contactan abrasive surface (2550) of the abrasive

grindstone (255) opposite the free end of the drive shaft
(253); and
- an electronic control unit (30),

characterised in that

the electronic control unit (30) is configured for:

- activating the electric activator (257) to translate the
abrasive grindstone (255) along the translation trajectory
towards the advanced position;

-detecting a contact between the abrasive surface (2550)
of the abrasive grindstone (250) and the abutment body
(27) during the translation run of the abrasive grindstone
(255) towards the advanced position, wherein the trans-
lation run is imposed to the abrasive grindstone (255) by
the electric actuator (257); and

- determining a reference position of the abrasive surface
(2550) of the abrasive grindstone (255) based on the
detected contact.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of
squaring machines, more in particular squaring ma-
chines for slabs or preferably, but not limited to, ceramic
slabs, natural stone slabs, glass slabs or the like.
[0002] More in particular, the present invention relates
to a rectifying system, a squaring machine provided with
such rectifying system and a control method of the squar-
ing machine.

PRIOR ART

[0003] As known slabs, such as ceramic slabs (paving
or wall-covering tiles), natural stone slabs, glass slabs or
the like, may require squaring operations suitable for
making two opposite sides of the slab-shaped element
that are substantially parallel and the adjacent sides sub-
stantially squared with the first ones.

[0004] Such operationis normally performed by squar-
ing machines, which treat a plurality of slabs advancing
in a sequence on a movement plane, for instance hori-
zontal.

[0005] While advancing on the movement plane a sur-
face of the slab-shaped elements runs into a sequence
or rotating abrasive tools, which remove the exceeding
material smoothing the surface.

[0006] The contact between the abrasive tools and the
slab surface must occur in a proper way to perform an
efficient surface treatment.

[0007] Therefore there exists a need for such squaring
machines to systematically and periodically control that
each of the abrasive tools performs an excellent treat-
ment, i.e. contacts the surface of the slab to be treated
properly, i.e. removes a proper amount of material from
the slab being treated and that such control requires as
little time as possible, since the time for equipping the
squaring machine and positioning the abrasive tools in
the correct working position is, as such, a downtime of
the squaring machine.

[0008] An object of the present invention is to meet
these and other needs, with a simple, efficient, system-
atic and rationale solution, as well as cheap and func-
tional, simplifying and speeding up the presently existing
control systems.

[0009] Such objects are achieved by the characteris-
tics of the invention reported in the independent claims.
The dependent claims outline preferred and/or particu-
larly advantageous aspects of the invention.

DISCLOSURE OF THE INVENTION

[0010] The invention, in particular, makes available a
rectifying system for slab squaring machines which com-
prises:
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- arectifying machine comprising:

- asupport frame;

- anelectric motor supported by the supportframe
and provided with a drive shaft rotatable about
its own rotation central axis, wherein at a free
end of the drive shaft an abrasive grindstone is
fixed; and

an electric actuator configured to translate the abra-
sive grindstone along a translation trajectory that is
parallel to its rotation central axis with respect to the
support frame between a backward position and an
advanced position;

the rectifying system comprising, in addition,

an abutment body placed along the translation tra-
jectory of the abrasive grindstone ata predetermined
distance from the support frame and configured to
contact an abrasive surface of the abrasive grind-
stone opposite to the free end of the drive shaft; and

- an electronic control unit,

characterised in that
the electronic control unit is configured to:

- activatethe electric actuator to translate the abrasive
grindstone along the translation trajectory (from the
backward position) towards the advanced position;

- detect a contact between the abrasive surface of the
abrasive grindstone and the abutment body during
the translation run of the abrasive grindstone to-
wards the advanced position, wherein the translation
runis imposed to the abrasive grindstone by the elec-
tric actuator; and

- determine a reference position of the abrasive sur-
face of the abrasive grindstone based on the detect-
ed contact.

[0011] Thanks to this solution, it is possible to define
the reference position and/or the working position of the
abrasive grindstone each time compensating forthe wear
thereof, i.e. the natural backward movement of the abra-
sive surface thereof while being used, in a simple, func-
tional and cheap way, making it possible to periodically
reposition the abrasive grindstone in the proper working
position.

[0012] Furthermore, when a squaring machine is
equipped with a plurality of rectifying machines, it is pos-
sible to define the reference position and/or the working
position of each abrasive grindstone of the squaring ma-
chine singularly and independently from the other ones,
making it possible to equip and position, simultaneously,
allthe abrasive grindstones of the squaring machine sav-
ing a significant amount of time if compared to the known-
type both manual and automatic squaring machines.
[0013] In particular, downtime due to positioning, cor-
rection thereof and equipment of the squaring machine
is reduced even of about 80% if compared to the known
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automatic squaring machines (from about 15 minutes for
the known-type squaring machines to about 3 minutes
for the squaring machine which is the object of the inven-
tion).

[0014] Moreover, it is possible to periodically define a
control cycle, during which it can be defined, exactly and
atany time in the life of the abrasive grindstone, the exact
reference position of the abrasive surface (which is sub-
mitted to wear as it is used) of the abrasive grindstone,
and, therefore, command - in the following use - that the
(new) abrasive surface is positioned in a proper working
position, thus compensating for the wear.

[0015] In practice, following each control cycle which
can be performed any time arepositioning of the abrasive
grindstone is required or periodically, the proper position-
ing of the abrasive surface (which moves as the abrasive
grindstone undergoes wear) may be efficiently and quick-
ly corrected up until it matches with the optimal pre-set
working position, in which it meets the surface of the slab
to be treated.

[0016] Accordingto an advantageous aspect of the in-
vention, in addition, the rectifying system may further
comprise a sensor associated with the electric actuator
and operatively connected to the electronic control unit,
wherein the sensor is configured to detect a parameter
indicating an electrical adsorption of the electric actuator.
[0017] Forexample, the parameterindicating the elec-
trical adsorption of the electric actuator may be selected
from the group consisting in a current adsorbed by the
electric actuator and a torque adsorbed by the electric
motor or both or another parameter related thereto.
[0018] Advantageously, the sensor may be placed on-
board the electric actuator, for instance it may be inte-
grated in a control board of the electric actuator.

[0019] However, itis not excluded that the sensor may
be aremote sensor or in any way connected to the power
supply line of the electric actuator, so as to read a pa-
rameter indicating the electrical adsorption of the electric
actuator while starting the same.

[0020] According to a further aspect of the invention,
then, in order to detect the contact between the abrasive
surface of the abrasive grindstone and the abutment
body, the electronic control unit may be configured to:

- continuously measure a value of a parameter indi-
cating the electrical absorption of the electric actua-
tor during the translation run (from the backward po-
sition) towards the advanced position;

- compare the measured value with a reference value
thereof; and

- determine the contact occurred between the abra-
sive surface of the abrasive grindstone and the abut-
ment body at the moment when the measured value
becomes greater than or equal to the reference val-
ue.

[0021] Thanks to this, it is possible to easily and cost-
effectively define with accuracy the position of the abra-
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sive surface of the abrasive grindstone, for instance tak-
ing advantage of information (the electric adsorption of
the electric actuator) which is always made available in
commercial electric actuators (for example by a sensor
already installed and existing to ensure the functioning
thereof).

[0022] Accordingtoasimplified aspectoftheinvention,
the reference value may be a pre-set value, for instance
predefined during the calibration step (e.g. in an experi-
mental step) and stored in a specific data storage unit
from which the electronic control unit takes such infor-
mation.

[0023] In alternative, according to an advantageous
aspect of the invention, the electronic control unit may
be further configured to:

- determine (repeatedly, e.g. at each control cycle) the
reference value based on a plurality of measured
values of the parameter indicating the electrical ad-
sorption of the electric actuator during a predeter-
mined tract of the translation run (from the backward
position) towards the advanced position, wherein
such translation run is shorter than a permitted max-
imum translation run.

[0024] Forinstance, the electronic control unit may be
configured to determine such reference value as a value
greater than one of the average value of the plurality of
measured values of the parameter indicating the electri-
cal adsorption or greater than the maximum value of the
plurality of measured values of the parameter indicating
the electrical adsorption (according to a predetermined
algorithm selecting the predefined reference value and
stored in a specific data storage unit from which the elec-
tronic control unit takes such information).

[0025] Preferably, the electric actuator may comprise
an electric rotary motor provided with an (absolute) en-
coder, forinstance such electric rotary motor may be con-
figured to start rotating a rotatable mandrel, coaxial to
the drive shaft, wherein the rotatable mandrel is in turn
configured to start translating the abrasive grindstone
along the translation trajectory following a rotation about
a central axis (A) imposed to the rotatable mandrel by
the electric motor.

[0026] Thanks to this, i.e. thanks to the encoder, the
electric rotary motor can record the exact determined ref-
erence position and be commanded, with precision, (to
perform a movement) to bring the abrasive surface (the
reference position of which was exactly determined) to
the desired working position.

[0027] According to an advantageous aspect of the
presentinvention, the electronic control unitis operatively
connected also to the electric motor and is configured to:

- de-activate the electric motor keeping the rotation of
the abrasive grindstone fixed about the central axis
during the translation run (from the backward posi-
tion) towards the advanced position imposed by the
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electric actuator.

[0028] Thanks to this, during the control cycle suitable
for determining the aforesaid reference position, the
abrasive grindstone, is stopped, so as not to damage or
abrade the abutment body.

[0029] The reference body, as said, is placed along
the translation trajectory of the abrasive grindstone, at
the front of the abrasive surface, for instance in any con-
venient point, preferably but not limited to a position along
the translation trajectory which is aligned on a plan
(above or below) to the slab to be rectified (by such abra-
sive grindstone).

[0030] According to another aspect of the invention,
the rectifying system can comprise a plurality of rectifying
machines and one or more abutment bodies, preferably
an abutment body for each rectifying machine, wherein
each abutment body is placed along the translation tra-
jectory ofarespective abrasive grindstone atarespective
predetermined distance from the support frame and is
configured to contact the abrasive surface of the respec-
tive abrasive grindstone.

[0031] Insuch case, the rectifying system may provide
a single electronic control unit suitable for all the rectifying
machines or one electronic control unit for each rectifying
machine of the plurality of rectifying machines, or also,
a plurality of electronic control units each of which is suit-
able for a group of rectifying machines of the plurality of
rectifying machines.

[0032] Forexample, the rectifying machines of the plu-
rality of rectifying machines are adapted to be placed in
sequence and insist one after the other on the same side
of the slab to be rectified.

[0033] For the same above set-forth objects, a further
aspect of the invention makes available a slab squaring
machine which comprises:

- aconveyor supported by a base frame and provided
with a movement plane on which slabs slide along
an advancement direction;

- at least a rectifying system as above described,
wherein the supportframe of each rectifying machine
isrigidly fixed to the base frame so that the translation
trajectory imposed by the electric actuator to the
abrasive grindstone is orthogonal to the advance-
ment direction imposed to the slabs by the conveyor.

[0034] Still, a further aspect of the invention makes
available a control method of a squaring machine, ac-
cording to what above described, wherein the method
provides to periodically perform, for each rectifying ma-
chine, a control cycle comprising the steps of:

- activating the electric actuator of each rectifying ma-
chine to translate the respective abrasive grindstone
along the translation trajectory of a predetermined
translation run (from the backward position) towards
the advanced position;
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- detecting a contact position between the abrasive
surface of the abrasive grindstone and the respective
abutment body during the translation run of the abra-
sive grindstone, (from the backward position) to-
wards the advanced position, wherein the translation
runis imposed to the abrasive grindstone by the elec-
tric actuator; and

- determining a reference position of the abrasive sur-
face of the abrasive grindstone based on the detect-
ed contact position.

[0035]
of:

Still, the method can further comprise the step

- using the reference position determined for each
abrasive grindstone to perform a rectifying process
by means of the squaring machine.

[0036] The method, for example, can comprise, at the
end of each control cycle, the steps of:

- determining a working position for each abrasive
grindstone based on the determined reference po-
sition, wherein in the respective working position the
abrasive surface of the respective abrasive grind-
stone is intended to contact a side of the slab to be
rectified; and

- positioning each abrasive grindstone in the respec-
tive working position, activating the respective linear
actuator.

[0037] Inparticular,once determined the reference po-
sition of the abrasive surface from such reference posi-
tion it is possible to translate it to the optimal working
position (by activating the linear actuator) and, therefore,
activating the squaring machine to treat one or more
slabs in sequence.

[0038] For example, the method may provide to:
calculate a consumption value of the abrasive grindstone
based on two reference positions determined in two sep-
arate control cycles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Further features and advantages of the inven-
tion will be more apparent after reading the following de-
scription provided by way of non-limiting example, with
the aid of the accompanying drawings.

Figure 1 is an axonometric view of a plant according
to the invention.

Figure 2 is a side view of figure 1.

Figure 3 is a view from above of figure 1.

Figure 4 is a view from above of a first squaring ma-
chine according to the invention.

Figure 5 is a view from above of a rotation assembly
of the plant of figure 1.

Figure 6 is a view from above of a second squaring
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machine according to the invention.

Figure 7 is a (schematic) side view of a rectifying
system according to the invention.

Figure 8 is an operation diagram of a rectifying sys-
tem and a squaring machine according to the inven-
tion.

BEST MODE OF THE INVENTION

[0040] Referring in particular to such figures, a plant
for squaring slabs T, e.g. ceramic slabs, natural stone
slabs, glass slabs or the like, is globally indicated by 10.
[0041] Each slab T has substantially a shape of a par-
allelepiped with a small heigh (thickness) and a substan-
tially quadrangular base (on a plan), for instance rectan-
gular or squared.

[0042] In practice, the slab T has two first opposite and
substantially parallel sides T1 and two second sides T2
adjacent to the first sides T1 and mutually opposite and
substantially parallel.

[0043] The plant10comprises afirstsquaring machine
20, for instance adapted to perform a rectifying and/or
bevelling operation on the first two sides T1 of the slab T.
[0044] Thefirstsquaring machine 20 comprises abase
frame 21 comprising a structure base 210 provided with
common floor stands.

[0045] The base frame 21 comprises a pair of longitu-
dinal parallel sidewalls 211 associated to the structure
base 210 movably, in a mutually approaching and dis-
tancing direction, along a sliding direction B orthogonal
to a longitudinal axis L thereof.

[0046] For example, between the structure base 210
and each of the sidewalls 211 a sliding guide (not visible)
is defined that is adapted to keep the sidewalls 211 mu-
tually parallel while mutually sliding along the sliding di-
rection B.

[0047] Advantageously, the structure base 210 sup-
ports a translation assembly of the sidewalls 211, which
can for instance comprise at least a motor fixed to the
structure base 210 and motion transmitting means for
example with toothed-wheels or belts, adapted to transfer
the motion of a drive shaft of the motor to the sidewalls
211, to translate them along the sliding direction B.
[0048] For example, the translation assembly can
comprise a motor for each sidewall 211, so that the trans-
lation of a sidewall 211 is substantially independent from
the translation of the other one.

[0049] However, it must not be excluded that the trans-
lation assembly comprises only one motor and that, in
alternative, the translation of the sidewalls is not auto-
mated.

[0050] Furthermore, the translation assembly can
comprise synchronization means for the translation of
the sidewalls 211, by which the sidewalls 211 are con-
strained in positions that are parallel and symmetrically
opposite with respect to a sliding orthogonal median
plane B.

[0051] The base frame 21 supports a movement as-
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sembly 22 for moving the slabs T.

[0052] The movement assembly 22 is configured to
move each slab T such that it lies (with the wide surfaces
being visible and/or exposed) on a movement plane M,
forinstance substantially horizontal, and advances along
an advancement direction C, for instance parallel to the
longitudinal axis L of the sidewalls 211 and/or substan-
tially parallel to the first sides T1 to be rectified.

[0053] The movement assembly 22, comprises for in-
stance a conveyor 220, preferably a belt conveyor.
[0054] In particular, the movement assembly 22 com-
prises a pair of belt conveyors 220 each of which is sup-
ported by a respective sidewall 211.

[0055] Each belt conveyor 220 comprises a lower flex-
ible member 221, which has an upper branch parallel to
the advancement direction C and defines a portion of a
mobile movement plane M for the slabs T.

[0056] The lower flexible members 221 of the belt con-
veyors 220, i.e. the respective upper branches, are sub-
stantially coplanar and, together, define the movement
plane M (horizontal) for the slabs T.

[0057] For instance each lower flexible member 221
comprises or consists of a belt closed in a loop and
wrapped on at least a driving pulley 222, rotated by a
respective electric motor 223, and at least a driven pulley
224 (in the example a plurality of driven pulleys).
[0058] Each belt conveyor 220 also comprises an up-
per flexible member 225, which has a lower branch par-
allel to the advancement direction C and defines a mobile
contact and pressure portion with the slabs T.

[0059] Each upper flexible member 225 is overlaid, for
example overlaid on a plan and vertically aligned to the
lower flexible member 221 of the belt conveyor 220 itself.
[0060] For example, each upper flexible member 225
may be associated to the respective sidewall 211 in a
way that can be adjusted in height, so as to vary the size
of the hollow space existing between the lower flexible
member 221 and the upper flexible member 225, in par-
ticular between the upper branch of the lower flexible
member 221 and the lower branch of the upper flexible
member 225, based on the thickness of the slabs T.
[0061] The upper flexible members 225 of the pair of
belt conveyors 220, i.e. the respective lower branches,
together define a (horizontal) contact and pressure plane
adapted to contact and press the upper surface (visible)
of the slabs T.

[0062] For instance, each upper flexible member 225
comprises or consists of a belt closed in a loop and
wrapped on at least one driving pulley 226, started rotat-
ing by a respective electric motor (for instance coincident
with the electric motor 223), and at least a driven pulley
(in the example a plurality of driven pulleys), not visible.
[0063] The electric motors 223 of both the belt convey-
ors 220 are driven in a synchronised way so as to enable
the advancement of the slabs T along the advancement
direction C with the first sides T1 parallel to the advance-
ment direction C.

[0064] The lower flexible members 221, i.e. the upper
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branches thereof, have a length that is greater than the
respective upper flexible members 225, i.e. the lower
branches thereof, such that an end of the lower flexible
members 221, advantageously the upstream end in the
advancement direction of the slabs T along the advance-
ment direction C imposed by the movement assembly
22, is staggered with respect to the respective upper flex-
ible member 225.

[0065] In practice, the staggered end of the lower flex-
ible members 221 defines a tract of free entrance of the
movement assembly 22 on which the slab T lies before
being inserted between the lower flexible members 221
and the upper flexible members 225 and being tightly
pressed between them.

[0066] The variation of the interaxis distance of the
sidewalls 211 of the base frame 21 defines as such a
corresponding variation of the interaxis distance of the
belt conveyors 220, and consequently, the variation of
the width of the lying plane defined by them depending
on the size of the slabs T.

[0067] Furthermore, the interaxis distance of the side-
walls 211 is defined, from time to time depending on the
size of the slabs T, in particular on the distance between
the first sides T1 thereof, such that the first sides T1 of
the slabs T protrude laterally (for a small tract), along a
direction parallel to the sliding direction B, with respect
to the movement plane M i.e. substantially cantilevered
from it.

[0068] Advantageously, each belt conveyor 220 can
comprise a pressor device (not shown), which is config-
ured to push the upper branch of the lower flexible mem-
ber 221 and the lower branch of the upper flexible mem-
ber 225 in mutual approaching. For example the pressor
device can comprise one or more support rods arranged
inside the ring defined by each flexible member or by the
only upper flexible member 225 that support a plurality
of sliding blocks aligned and adjacent along the advance-
ment direction C and pushed towards the other flexible
member by compression springs.

[0069] Furthermore, the first squaring machine 20
comprises a centering assembly 23 configured to centre,
with respect to a centering direction parallel to the sliding
direction B, the slab T on the movement plane M, i.e. on
the belt conveyor 220.

[0070] The centering assembly 23 comprises, for ex-
ample, a pair of extending portions each of which is sli-
dably associated to a respective sidewall 211 and which
can be activated, e.g. by an electric actuator, moving
close to and away from the movement plane M.

[0071] The first squaring machine 20 comprises, refer-
ring in particular to figure 7, a rectifying system 25 here-
inafter described, which is configured to perform rectify-
ing operations on the first sides T1 of the slab T.

[0072] The rectifying system 25 comprises at least a
rectifying machine 250, for example at least a rectifying
machine 250 configured to treat a surface of the slab T
moving along the advancement direction C, i.e. one of
the first sides T1 thereof.
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[0073] In practice, the rectifying machine 250 is placed
on the side of the movement plane M, for example sup-
ported by a sidewall 211 of the base frame 21.

[0074] Inparticular, the first squaring machine 20 com-
prises at least a rectifying machine 250 for each first side
T1 of the slab T to be treated, i.e. placed at the sides of
the movement plane M, for instance each one supported
by a respective sidewall 211 of the base frame 21.
[0075] Each rectifying machine 250 comprises a rigid
support frame 251 (i.e. not deformable when submitted
to the usual loads it is intended for), preferably made of
metal.

[0076] The support frame 251 of each rectifying ma-
chine 250 is rigidly fixed (e.g. bolted) to the base frame
21, i.e. preferably to a respective sidewall 211.

[0077] Each rectifying machine 10 also comprises an
electric motor 252 supported by the support frame 251
(e.g. at the rear thereof, that is at the opposite side with
respect to the longitudinal vertical median plane of the
belt conveyor 220) and provided with a drive shaft 253
rotatable about a central axis A thereof.

[0078] Each rectifying machine 250 is arranged with
its central axis A substantially horizontal i.e. parallel to
the movement plane M and orthogonal to the advance-
ment direction C.

[0079] The support frame 251 is defined for instance
by a U-shaped element provided with a central hole (co-
axial with the central axis A) in which it is fitted (with a
clearance) a front portion of the drive shaft 253 which
protrudes atthe front (i.e. towards the longitudinal vertical
median plane of the conveyor belt 220) with respect to
the support frame 251.

[0080] The electric motor 252, as known, is provided
with a stator integral with an external crankcase and a
rotor integral with the drive shaft 253 and preferably co-
axial thereto.

[0081] The drive shaft 253 of each rectifying machine
250 is provided with:

- afree (front) end, which for instance projects axially
at the front of the support frame 251, which an abra-
sive grindstone 255 is rigidly fixed to, directly or in-
directly, (without residual degrees of freedom, de-
spite being removable), and

- an opposite (rear) end which, preferably, remains
axially contained inside the crankcase of the electric
motor 252.

[0082] The abrasive grindstone 255 is defined by a
disc-shaped/annular body (coaxial to the central axis A)
which comprises an attachment surface, facing the elec-
tric motor 252, which is fixed (removably) to the free end
of the drive shaft 252, for example at an attachment
flange provided therein, and an opposite free abrasive
surface 2550.

[0083] The abrasive surface 2550 represents the abra-
sive front face of the abrasive grindstone 255, i.e. the
front end (i.e. facing the longitudinal vertical median
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plane of the belt conveyor 220) of the abrasive grindstone
255 (and of the entire rectifying machine 250).

[0084] For example, the abrasive grindstone 255
moves close to and/or away from the movement plane
M, i.e. itcan be translated along a (rectilinear) translation
trajectory D that is parallel to (and coincident with) the
sliding direction B i.e. the central axis A.

[0085] In detail, each rectifying machine 250 compris-
es an actuating assembly configured to translate the
abrasive grindstone 255 (i.e. the front portion of the drive
shaft 253 supporting it) along the translation trajectory D
parallel to (and coincident with) the central axis A of the
drive shaft 253, as will be better described hereinafter.
[0086] In the preferred illustrated example, the actua-
tion assembly comprises a mandrel 256 rotatable about
a central axis A, for instance substantially cylindrical,
which is coupled to a front portion of the drive shaft 253
(comprising the free end thereof which the abrasive
grindstone 255 is associated to).

[0087] Between the mandrel 256 and the front portion
of the drive shaft 253 motion transforming means (known
in the sector) are interposed, for instance of the threaded
type, configured to transform the rotatable motion around
the central axis A of the mandrel 256 into a translation
motion along the translation trajectory D of the front por-
tion of the drive shaft 253 (i.e. of the abrasive grindstone
255).

[0088] The actuation unit comprises an electric actua-
tor 257, which is configured to actuate in translation the
front portion of the drive shaft 253, i.e. the abrasive grind-
stone 255, preferably in the two translation directions,
along the translation trajectory D.

[0089] In the example the electric actuator 257 com-
prises (or consists of) an electric motor, for example a
brushless motor, provided with an encoder 258 (config-
ured to control the number of revolutions of the brushless
motor and, consequently, the point-to-point movement
of the abrasive grindstone 255 along the translation tra-
jectory).

[0090] The drive shaft of the electric actuator 257 is
connected to the mandrel 256, for example by means of
motion transmitting members, such as a belt/chain con-
nection with pulleys/ring gears or a gearwheel mecha-
nism or the like (such to transfer the drive shaft rotation
of the electric actuator 257 to the mandrel 256 and, there-
fore, start the translation of the abrasive grindstone 255).
[0091] The electric actuator 257 (i.e. its crankcase sup-
porting the stator) is supported by the support frame 251,
for example it is rigidly fixed to the crankcase of the elec-
tric motor 252.

[0092] In the crankcase of the electric actuator 257
they are housed (at least a portion of) the power supply
wires, for instance connectable externally by suitable
connectors, and a control board of the electric actuator
257.

[0093] The rectifying system 25, i.e. each rectifying
machine 250, comprises a sensor 26 (i.e. a transducer),
which is configured to detect a parameter indicating the
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electrical adsorption of the electric actuator 257, i.e. of
the brushless motor thereof.

[0094] Forexample, the parameter indicating the elec-
trical adsorption is selected from the group consisting in
a current adsorbed by the electric actuator 257 (during
the operation thereof) and a torque adsorbed by the elec-
tric motor (during the operation thereof) or both or another
parameter related thereto.

[0095] In particular, the sensor 26 is connected to one
or more power supply wires which supply the electric
actuator 257, such to detect and measure the parameter
indicating the voltage or current electrical adsorption (i.e.
amperage and/or consumption).

[0096] Particularly, the sensor 26 is placed on-board
the electric actuator 257, i.e. the crankcase thereof, it
must not be excluded thatitis placed remote, forinstance
at any point of the supply line of the electric actuator 257.
[0097] The linear actuator 257 of each rectifying ma-
chine 250 is configured to start (translating along the
translation trajectory D) the respective abrasive grind-
stone 255 between a backward position, for example
wherein it (i.e. its abrasive surface 2550) is placed distal
from the first side T1 of the slab T to be treated and sup-
ported by the movement plane M (for example defined
by a rear - physical - end-stop placed at a predetermined
axial position along the translation trajectory D of the
abrasive grindstone 255), and an advanced portion, for
instance wherein it (i.e. its abrasive surface 2550) is
placed closer (it is in the closest allowed position) to the
longitudinal vertical median plane of the conveyor 220.

[0098] While being used, the abrasive grindstone 255
of each rectifying machine 250, i.e. its abrasive surface
2550, is adapted to be placed at a predetermined working
position, wherein the abrasive surface 2550 of the abra-
sive grindstone 255 is intended to contact the first side
T1 to be rectified of the slab T.

[0099] The working position is interposed between the
backward position and the advanced position, as will be
better described hereinafter.

[0100] The rectifying system 25 further comprises in
particular an abutment body 27, which is configured to
define a mechanic end-stop for the abrasive grindstone
250 of one (each) rectifying machine 250 or a plurality of
rectifying machines 250.

[0101] In detail, the abutment body 27 is configured to
(physically) contact the abrasive surface 2550 of the
abrasive grindstone of one (each) rectifying machine 250
or a plurality of rectifying machines 250.

[0102] In practice, the abutment body 27 is placed
along the translation trajectory D of the abrasive grind-
stone 255 at a predetermined distance (fixed or adjust-
able or in any case predetermined) from the support
frame 251 (i.e. from any predetermined point thereof) of
the rectifying machine 250.

[0103] Forexample, the abutment body 27 defines the
advanced position (of maximum possible advancement)
of the (respective) abrasive grindstone 255 along its
translation trajectory D.
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[0104] The abutment body 27 is, for example, directly
or indirectly, integral with the support frame 252 of the
rectifying machine 250.

[0105] The abutment body 27 comprises for example
a (rigid) buffer associated (rigidly fixed) for example to
the base frame 21, for example to the sidewall 211 sup-
porting the respective support frame 251.

[0106] In alternative, the abutment body 27 may be
defined by a part of the base frame 21, for example of
the sidewall 211 supporting the respective support frame
251, i.e. for example a portion of the underbelt or other
rigid structural part that defines the sidewall 211.
[0107] In one alternative embodiment, the abutment
body 27 may be a switch, for example a micro switch
associated (rigidly fixed) for example with the base frame
21, for example with the sidewall 211 that supports the
respective support frame 251.

[0108] The abutment body 27 is integral with the side-
wall 211 (and with the support frame 251) in the mutual
sliding of the sidewalls 211 performed by the translation
assembly of the sidewalls 211.

[0109] Still, in another possible embodiment, the abut-
ment body 27 may be defined by a first sidewall of a
reference slab, with sizes that are known and taken as
a reference, placed on the conveyor 220.

[0110] In the example, the rectifying system 25 pro-
vides a plurality of abutment bodies 27 (equal in number
to the rectifying machines 25), in which each abutment
body 27 is associated with one (single) respective recti-
fying machine 250.

[0111] For example, the various abutment bodies 27
are placed at the same predetermined distance from the
support frame 251 of the rectifying machine 250.
[0112] It must not be excluded that the various abut-
ment bodies 27 can be placed at a respective predeter-
mined distance from the support frame 251 of the recti-
fying machine 250, differing one from the other or can be
variously decided at the assembling step.

[0113] Inalternative to what above described, it is also
possible to provide that the rectifying system 25 has an
abutmentbody 27 associated to more than one rectifying
machine 250, i.e. in common with more rectifying ma-
chines 250 (i.e. intended to contact, simultaneously or
selectively, the abrasive surface 2550 of more abrasive
grindstones 255).

[0114] The first squaring machine 20, in this specific
case, comprises a plurality of rectifying machines 250 for
each (opposite) first side T1 of the slab T to be rectified.
[0115] In practice, the first squaring machine 20 com-
prises a plurality of rectifying machines 250 on the right
of the longitudinal vertical median plane of the conveyor
220 and a plurality of rectifying machines 250 on the left
of the longitudinal vertical median plane of the conveyor
220.

[0116] For example, each rectifying machine 250 of
one of the sidewalls 211 is substantially symmetrical with
respect to the longitudinal vertical median plane of the
conveyor 220 (orthogonal to the sliding direction B) to a
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rectifying machine 250 of the other sidewall 211.
[0117] The rectifying machines 250 are arranged with
the rotation axis horizontal and orthogonal to the ad-
vancement direction C.

[0118] In other words, the drive shaft (and therefore
the abrasive grindstone 255) of each rectifying machine
250 is started rotating about its own central axis A which
is substantially horizontal and orthogonal to the advance-
ment direction C.

[0119] Each sidewall 211 can further support a bevel-
ling machine (at all equal or similar to any one of the
rectifying machines 250), which is placed downstream in
the advancement direction of the slabs T along the ad-
vancement direction C imposed by the movement as-
sembly 22, and it is configured to perform a bevel on the
respective first side T1 of the slab T.

[0120] Such bevelling machine is arranged with a ro-
tation axis lying on a plane that is tilted with respect to
the horizontal plane and in any case orthogonal to the
advancement direction C.

[0121] The first squaring machine 20 is for instance a
dry squaring machine, i.e. the contact between the abra-
sive grindstone 255 and the surface of the slab T occurs
in a dry environment, i.e. without a coolant and/or a lu-
bricant of the mutual contact/working zone.

[0122] The first squaring machine 20 can further com-
prise an optical assembly placed at each abrasive grind-
stone 255, preferably at the contact zone of the respec-
tive abrasive grindstone 255 with the respective first side
T1 of the slab T, to assist the control of the first squaring
machine 20.

[0123] The plant 10 and/or the first squaring machine
20 and/or the rectifying system 25 comprises an elec-
tronic control unit 30, for instance provided with a data
storage unit and a computer.

[0124] The plant 10 and/or the first squaring machine
20 and/or the rectifying system 25 may comprise a, sig-
nalling, user interface 35, which is operatively connected
(for instance wirelessly) to the electronic control unit 30
to output one or more signals, for example of the visible
and/or acoustic type, which can be perceived by a user
when the electronic control unit 30 generates an error
signal.

[0125] For example, the user interface 35 may be de-
fined by a PC with a screen and, for example, be fixed
to the base frame 21 of the first squaring machine 20 or
positioned remote or be a mobile device.

[0126] The electronic control unit 30 is configured to
manage and control the operability of the first squaring
machine 20 and/or of the rectifying system 25 and/or of
one, an assembly or each of the rectifying machines 250,
as will be better described.

[0127] The electronic control unit 30 can be operatively
connected to the electric motor 252 (of each rectifying
machine 250) to command the activation and de-activa-
tion thereof, activating and de-activating the rotation of
the related abrasive grindstone 255.

[0128] The electronic control unit 30 can be operatively
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connected to the electric actuator 257 (of each rectifying
machine 250) to command the activation and de-activa-
tion thereof (immediate, i.e. in 1 millisecond from the com-
mand).

[0129] In practice, the electronic control unit 30 is con-
figured, for instance by activating the electric activator
257, to move the respective abrasive grindstone 255,
along the translation trajectory D, alternatively between
the backward position and the advanced position and to
position the respective abrasive grindstone 255 in its
working position.

[0130] For example, the electronic control unit 30 may
be further operatively connected to the encoder 258 of
the electric actuator 257 and configured to monitor the
displacement of the abrasive grindstone 255 along its
translation trajectory, so as to block the movement there-
of (by means of an immediate deactivation) when the
abrasive grindstone 255 has reached a desired position,
for example the predetermined desired position.

[0131] Still, the electronic control unit 30 can be oper-
atively connected to the sensor 26, so as to receive (con-
tinuously during the activation of the electric actuator
257) a signal indicating the measure of the parameter
indicating the electrical adsorption of the electric actuator
257, for instance while using it, i.e. during the translation
imposed from it to the abrasive grindstone 255, along its
translation trajectory.

[0132] Particularly, the electronic control unit 30 is con-
figured to perform, for example periodically or any time
it is deemed as necessary a repositioning of the single
abrasive grindstone 255 (after wear thereof) or of a plu-
rality of them, a control cycle (and repositioning) as here-
inafter described.

[0133] For example, the electronic control unit 30 can
perform the control cycle (hereinafter described referring
to only one rectifying machine 25) on each of the recti-
fying machines 25, for example simultaneously or in se-
quence or when desired.

[0134] The control cycle is for instance performed
when there are no slabs T to be treated on the conveyor
220.

[0135] The control cycle, referring in particular to figure
8, preferably provides to de-activate (block S1) the elec-
tric motor 252 (so as to stop the rotation of the abrasive
grindstone 255).

[0136] Thereafter, for example from the retracted po-
sition or from any predefined starting position, the elec-
tronic control unit 30 is configured to activate (block S2)
the electric actuator 257 in order to operate the translation
of the abrasive grindstone 255 towards the advanced
position.

[0137] The electronic control unit 30 is thus configured
to detect (block S3) the contact occurred between the
abrasive surface 2550 of the abrasive grindstone 250
and its abutment body 27 during the translation run of
the abrasive grindstone 250, towards the advanced po-
sition.

[0138] In the preferred embodiment, in order to detect
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the contact occurred between the abrasive surface 2550
of the abrasive grindstone 250, the electronic control unit
is configured to continuously measure (block S3.1), by
the sensor 26, the value of the parameter indicating the
electrical adsorption of the electric actuator 257 during
the translation run (from the backward position or from
said starting position) towards the advanced position.
[0139] Furthermore, during such translation run to-
wards the advanced position, the electronic control unit
30 is configured to compare (block S3.3) the value meas-
ured with a reference value thereof.

[0140] In one simplified embodiment, the reference
value can be a pre-set value, for example predefined
during the calibration step (for example in an experimen-
tal step) and stored in the data storage unit of the elec-
tronic control unit 30 from which it is taken to make it
available at the block S3.3.

[0141] In one preferred alternative embodiment, by
contrast, the electronic control unit can be further config-
ured to determine (block S3.2), for example repeatedly,
e.g. at each control cycle, the reference value based on
aplurality of measured values of the parameter indicating
the electrical adsorption of the electric actuator 257 dur-
ing a predetermined tract of the translation run from the
backward position to the advanced position, wherein
such translation run is shorter than a maximum permitted
translation run.

[0142] In practice, the reference value is assessed
based on a plurality of measured values, for example is
greater than the average value of the measures or is
equal to or greater than the maximum value detected in
a determined tract of distal translation run from the ad-
vanced position.

[0143] The reference value is, in any case, a value in-
dicating thatthe electric actuator 257 has a high electrical
adsorption caused by a high resistance to the advancing
movement of the abrasive grindstone 255 due to an ex-
ternal restraining action, i.e. a fixed obstacle (defined by
the abutment body 27) on the translation trajectory.
[0144] In other words, the reference value is a value
indicating an electrical adsorption greater than zero and
greater than the electrical adsorption required to start
translating the abrasive grindstone 255 (free) along its
translation trajectory.

[0145] In practice, when the measured value is equal
to or overcomes the reference value, it is certain that the
abrasive grindstone 250, i.e. its abrasive surface 2550
is in contact with the abutment body 27.

[0146] Therefore, the electronic control unit 30 is con-
figured to determine (block S3.4) the contact occurred
between the abrasive surface 2550 of the abrasive grind-
stone 255 and the abutmentbody 27 atthe momentwhen
the measured value become greater than or equal to the
aforesaid reference value.

[0147] Inpractice, in order to do so, the electronic con-
trol unit is configured to command (block S3.4.1) the im-
mediate de-activation of the electric actuator 257, i.e. in-
terrupt immediately the translation of the abrasive grind-
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stone 255 (leaving the abrasive surface 2550 stopped in
contact with the abutment body 27), at the moment when
the measured value becomes greater than or equal to
the aforesaid reference value.

[0148] With the abrasive grindstone 255 thus stopped
(its abrasive surface 2550 in contact with the abutment
body 27), the electronic control unit 30 is configured to
determine (block S3.5) an (absolute) reference position
taken by the abrasive surface 2550 of the abrasive grind-
stone 25.

[0149] Inparticular,the electronic controlunit 30is con-
figured to detect, by the encoder 258, the (absolute) po-
sition reached by the abrasive grindstone 255 when its
abrasive surface 2550 is put in contact with the abutment
body 27 and, to set such position as a new reference (or
zero) position for such rectifying machine 250.

[0150] In practice, the electronic control unit 30 is able
to determine (as the abrasive grindstone 255 undergoes
wear, i.e. the abrasive surface 2550 goes backward to-
wards the attachment surface) the real position of the
abrasive surface (i.e. the relative position with respect to
the attachment surface) defining it as (new) reference
position.

[0151] For example, the plant 10 can then comprise a
second squaring machine 20, placed downstream of the
first squaring machine 20 in the advancement direction
of the slabs T, which is for example adapted to perform
a rectifying and/or bevelling operation on the two second
sides T2 of the slab T (orthogonal to first sides T1).
[0152] The second squaring machine 20 placed down-
stream is at all similar, if not identical, to the first squaring
machine 20 placed upstream, thus, for the sake of brevity,
the structure will not be described again, but reference
is made to the above mentioned description of the first
squaring machine 20 with the only difference that the
sides treated by this second squaring machine 20 are
the second sides T2 of the slab T.

[0153] The second squaring machine 20 is operatively
connected, as the first squaring machine 20, to the same
above described electronic control unit 30 or to a respec-
tive equally programmed electronic control unit 30.
[0154] Between the first and the second squaring ma-
chine 20, for instance immediately upstream of the sec-
ond squaring machine 20 in the advancement direction
ofthe slabs T along the advancement direction C thereof,
a pusher assembly 46 is associated, which is configured
to carry out a rear pushing action on the slab T entering
the second squaring machine 20, for example in simul-
taneous actuation with the centering assembly 23 in or-
der to position the slab T as squared.

[0155] Forexamplethe pusherassembly46isadapted
to position the slab T on the movement plane M of the
second squaring machine 20 so as to compensate for
possible errors encountered in the difference between
the diagonal lines of the same piece exiting from the first
squaring machine 20.

[0156] The pusher assembly 46 comprises one first
pusher 461 and one second pusher 462, which are al-
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ternatively, and independently, mobile, along the ad-
vancement direction C and are adapted to contact and
push (ad a speed greater than the advancement speed
of the slabs T on the movement plane) the rear first side
T1 in the advancement direction of the slab T along the
advancement direction C of the slab T entering the sec-
ond squaring machine 20.

[0157] In practice, the first pusher 461 and the second
pusher 462, i.e. their surface contacting the first side T1,
define a pushing plane that can be tilted (according to
the staggering of the first pusher 461 with respect to the
second pusher 462 in the advancement direction C) with
respect to a plane orthogonal to the advancement direc-
tion of the slab T for adjusting the inclination of the rear
side with respect to the plane orthogonal to the advance-
ment direction.

[0158] In particular the pusher assembly 46 comprises
afirst actuator 463 associated to the first pusher 461 and
configured to translate the first pusher 461, along the
advancement direction C, and a second actuator 464 as-
sociated to the second pusher 462, for example inde-
pendent from the first pusher 461, and configured to
translate the second pusher 462, along the advancement
direction C.

[0159] Advantageously, the pusher assembly 46 and
in particular the first actuator 463 and the second actuator
464, are operatively connected to one control unit, which
is configured to command the first pusher 461 and the
second pusher 462 to advance for mutually positioning
and translating along the advancement direction C (in
synchrony with the activation of the centering assembly
23).

[0160] Between the first squaring machine 20 and the
second squaring machine 20, for example upstream of
the pusher assembly 46 in the advancement direction of
the slabs T provided by the movement planes M of the
respective squaring machines 20, the plant 10 can com-
prise a rotation assembly 50, also called tile turner, adapt-
ed to rotate the slab T, for instance of 90° with respect
to a vertical rotation axis (orthogonal to the movement
plane M), such that the second sides T2 are arranged
substantially parallel to the advancement direction C of
the second squaring machine 20 along the movement
plane M.

[0161] The rotation assembly 50 comprises, for exam-
ple, a pair of belts 51 closed in a ring and wrapped re-
spectively on a driving pulley, connected to a respective
driving motor 52 and a driven pulley.

[0162] The upperbranch ofthe belts 51 defines aplane
for bearing and moving the slab T, for moving the slab T
along an advancement direction C, which can be coinci-
dent with the advancement direction C imposed by the
movement plane M (of the first squaring machine 20
and/or of the second squaring machine 20).

[0163] The driving motors 52 of each belt 51 can be
mutually operated independently.

[0164] In particular, the mutual rotation speed of the
two driving motors 52 may vary between a first configu-
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ration, wherein the two driving motors 52 are synchro-
nous, i.e. hey rotate the respective driving pulley at the
same speed, and a second configuration wherein the two
driving motors are asynchronous, i.e. they rotate the re-
spective driving pulley at different speeds (for example
also one into a rotation direction and the other one into
another rotation direction).

[0165] By actuating the driving motors 52 in the second
configuration, for a small period that can be set up when
the slab T is lying on the belts 51, the slab T is rotated
by 90° remaining substantially horizontal and bringing
the seconds sides T2 parallel to the advancement direc-
tion C, such to be fed to the second squaring machine
20 in order to rectify the second sides T2.

[0166] In light of the above, the operation of the plant
10 is as follows.

[0167] The sidewalls 211 of the first squaring machine
20 are placed ata mutual distance so as to define amove-
ment plane M adapted to support, as described above,
the slabs T with the first parallel sides T1 parallel to the
advancement direction C.

[0168] Theslabs T are arranged as lying on the move-
ment plane M of the first squaring machine 20 with a
surface thereof (lower or not visible) which is in contact
with the movement plane M and an opposite surface (up-
per or visible) to be treated facing upwards.

[0169] Once a slab T lies on the upstream end, in the
advancement direction of the slabs T along the advance-
ment direction C imposed by the movement assembly
22, of the lower flexible members 221 of the first squaring
machine 20, it is centered by the centering assembly 23,
and once centered, it is inserted between the lower flex-
ible members 221 and the upper flexible members 225,
and once restrained, it is conveyed by them along the
advancement direction C.

[0170] Asthe slabs T advance along the advancement
direction C on the movement plane M of the first squaring
machine 20, the first sides T1 are intercepted by the abra-
sive surface 2550 of the abrasive grindstones 255 posi-
tioned in their predefined working position, which level
and rectify the surface and/or bevel it along a predefined
removal cone.

[0171] Theelectronic control unit30is periodically con-
figured to perform the aforesaid control cycle, so as to
enable the proper positioning of the abrasive grindstones
255 as they wear out.

[0172] The slabs T exiting from the first squaring ma-
chine 20 advancing along the advancement direction C
are rotated by the rotation assembly 50 and, once cen-
tered by the centering assembly 23 of the second squar-
ing machine and pushed by the pusher assembly 46, are
inserted between the lower flexible members 221 and
the upper flexible members 225 of the movement assem-
bly 22 of the second squaring machine to be conveyed
along the advancement direction C.

[0173] Astheslabs T advance along the advancement
direction C on the movement plane of the second squar-
ing machine 20 the second sides T2 are intercepted by
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the abrasive grindstones 255 thereof which level and rec-
tify the surface and/or bevel it according to a predefined
removal cone.

[0174] Thanks tothe above described solutionitis pos-
sible to equip each squaring machine in a way that is
simple, quick and automated and independent from the
skilled personnel in charge of the rectifying operation.
[0175] Thanks tothe above described solution itis also
possible to have a system for controlling and recovering
the single abrasive tool and repositioning the worn-out
abrasive tool in the proper working position.

[0176] The invention thus conceived is susceptible to
several modifications and variations, all falling within the
scope of the inventive concept.

[0177] Moreover, all the details can be replaced by oth-
er technically equivalent elements.

[0178] In practice, the materials used, as well as the
contingent shapes and sizes, can be whatever according
to the requirements without for this reason departing from
the scope of protection of the following claims.

Claims

1. A rectifying system (25) for slab squaring machines
which comprises:

- a rectifying machine (250) comprising:

- a support frame (251);

- an electric motor (252) supported by the
support frame (251) and provided with a
drive shaft (253) rotatable about its own ro-
tation central axis (A), wherein at a free end
of the drive shaft an abrasive grindstone
(255) is fixed; and

- an electric actuator (257) configured to
translate the abrasive grindstone (255)
along a translation trajectory (D) that is par-
allel to its central axis (A) with respect to the
support frame (251) between a backward
position and an advanced position;

the rectifying system (25) comprising, in addi-
tion,

- an abutment body (27) placed along the trans-
lation trajectory of the abrasive grindstone (255)
at a predetermined distance from the support
frame (251) and configured to contact an abra-
sive surface (2550) of the abrasive grindstone
(255) opposite the free end of the drive shaft
(253); and

- an electronic control unit (30),

characterised in that
the electronic control unit (30) is configured to per-
form a control cycle that comprises:
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- activating the electric activator (257) to trans-
late the abrasive grindstone (255) along the
translation trajectory towards the advanced po-
sition;

- detecting a contact between the abrasive sur-
face (2550) of the abrasive grindstone (250) and
the abutment body (27) during the translation
run of the abrasive grindstone (255) towards the
advanced position, wherein the translation run
is imposed to the abrasive grindstone (255) by
the electric actuator (257); and

- determining a reference position of the abra-
sive surface (2550) of the abrasive grindstone
(255) based on the detected contact.

The rectifying system (25) according to claims 1,
which further comprises a sensor (26) associated
with the electric actuator (257) and operatively con-
nected to the electronic control unit (30), wherein the
sensor (26) is configured to detect a parameter in-
dicating an electrical absorption or the electric actu-
ator (257).

The rectifying system (25) according to claim 2,
wherein in order to detect the contact between the
abrasive surface (2550) of the abrasive grindstone
(255) and the abutment body (27), the electronic con-
trol unit (30) is configured to:

- continuously measure a value of a parameter
indicating the electrical absorption of the electric
actuator (257) during the translation run towards
the advanced position;

- compare the measured value with a reference
value thereof; and

- determine the contact occurred between the
abrasive surface (2550) of the abrasive grind-
stone (255) and the abutment body (27) at the
moment when the measured value becomes
greater than or equal to the reference value.

4. The rectifying system (25) according to claim 3,

wherein the electronic control unit (30) is further con-
figured to:

- determine the reference value based on a plu-
rality of measured values of the parameter indi-
cating the electrical absorption of the electric ac-
tuator (257) during a predetermined tract of the
translation run towards the advanced position,
wherein such a translation run is shorter than a
maximum permitted translation run.

The rectifying system (25) according to claim 2,
wherein the sensor (26) is placed on board the elec-

tric actuator (257).

The rectifying system (25) according to claim 1,

10

15

20

25

30

35

40

45

50

55

12

10.

22

wherein the electric actuator (257) comprises an
electric rotatable motor provided with an encoder
(258) and configured to start rotating a rotatable
mandrel (256), coaxial to the drive shaft (253),
wherein the rotatable mandrel (256) is in turn con-
figured to start translating the abrasive grindstone
(255) along the translation trajectory (D) following a
rotation about a central axis (A) imposed to the ro-
tatable mandrel (256) by the electric rotatable motor
of the electric actuator (257).

The rectifying system (25) according to claim 1,
wherein the electronic control unit (30) is also oper-
atively connected to the electric motor (252) and is
configured to:

- deactivate the electric motor (252) keeping
stopped the abrasive grindstone rotation (255)
about the central axis (A) during the translation
run towards the advanced position imposed by
the electric actuator (257).

The rectifying system (25) according to claim 1,
which comprises a plurality of rectifying machines
(250) and one or more abutment bodies (27), pref-
erably an abutment body (27) for each rectifying ma-
chine (250), wherein each abutment body (27) is
placed along the translation trajectory (D) of a re-
spective abrasive grindstone (255) at a respective
predetermined distance from the support frame
(251) and is configured to contact the abrasive sur-
face (2550) of the respective abrasive grindstone
(255).

A squaring machine (20)for slabs (T) that comprises:

- a conveyor (220) supported by a base frame
(21) and provided with a movement plane (M)
on which slabs (T) slide along an advancement
direction (C);

- at least a rectifying system (25) according to
the preceding claim, wherein the support frame
(251) of each rectifying machine (250) is rigidly
fixed to the base frame (21) such that the trans-
lation trajectory (D) imposed by the electric ac-
tuator (257) to the abrasive grindstone (255) is
orthogonal to the advancement direction (C) im-
posed to the slabs (T) by the conveyor (220).

A control method of a squaring machine (20), ac-
cording to the preceding claim, wherein the method
provides to periodically perform, for each rectifying
machine (250), a control cycle comprising the steps
of:

- activating the electric actuator (257) of each
rectifying machine (250) to translate the respec-
tive abrasive grindstone (255) along the trans-
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lation trajectory (D) of a predetermined transla-
tion run towards the advanced position;

- detecting a contact position between the abra-
sive surface (2550) of the abrasive grindstone
(255) and the respective abutment body (27) 5
during the translation run of the abrasive grind-
stone (255), towards the advanced position,
wherein the translation run is imposed to the
abrasive grindstone (255) by the electric actua-

tor (257); and 10
- determining a reference position of the abra-
sive surface (2550) of the abrasive grindstone
(255) based on the detected contact position.

11. The method according to the preceding claim, which 75
further comprises the step of:

- using the reference position determined for
each abrasive grindstone (255) to perform a rec-
tifying process by means of the squaring ma- 20
chine (20).

12. The method according to claim 10, which comprises,
after each control cycle, the steps of:
25
- determining a working position for each abra-
sive grindstone (255) based on the determined
reference position, wherein in the respective
working position the abrasive surface (2550) of
the respective abrasive grindstone (255) is in- 30
tended to contact a side of the slab (T) to be
rectified; and
- positioning each abrasive grindstone (255) in
the respective working position, activating the
respective electric actuator (257). 35

13. The method according to claim 10, which further
comprises the step of:

- calculating a consumption value of the abrasive 40
grindstone (255) based on two reference posi-
tions determined in two separate control cycles.

45

50

55

13



EP 3 851 246 A1

14



3 B,

250

- <

e .

EP 3 851 246 A1

N
""""" ) - - :.\\'_
L]
[qa]
o *H
- -~ 5
i
e v
S =
o i
- 1
_ i
_ i
—
O
] QN
<O
ol -
o
- SN
L R
n ~
| < N —
S S
) (o]
- N\“ [ g\ ISR 1) S
- I S Bl

23
|
/

o] cf
- C
o
f—
o
PR
7 <+
s [
; e
,/ -
( o
o
A2 ~
NI
~ - O
[@\]
=

15



EP 3 851 246 A1

-
a8
o
@\
-

)
)
iis_ )
=)
=)
)

¥ (O
J N )

68T ¢St
ﬂw mmm 0SS

| |
. i ]
i i ¥ i ¥ ¥ ¥

= ! E ¥ ¥ T
I O O \ 1 =Le
ﬁ = = =3 == = == - =3 j o =3 s § = == §
G / _:._: i [ v YHre H m:m."m_ m.._F: imiai [ v il =il _E_:m H
H S , H i
[+ [+ 4 [ D [: D g [ 9

16



EP 3 851 246 A1

17

FIG.5



EP 3 851 246 A1

/7/
0c

18



EP 3 851 246 A1

LDIA

117
867
9¢ \
11 o o o \\ ,\ \
o N h
O pm—————
_ =
< K;
Sl E

m \
(64 08¢

19



EP 3 851 246 A1

R C I
=
S3.4
P
$3.4.1
835
FIG.8

20



10

15

20

25

30

35

40

45

50

55

EP 3 851 246 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 21 15 1602

figures 1-3 *

[

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X EP 1 422 024 Al (BIESSE SPA [IT]) 1-13 INV.
26 May 2004 (2004-05-26) B24B9/00
* paragraphs [0025], [0029], [0031], B24B9/06
[0034], [0038], [0044], [0056]; claims B24B9/10
1, 12; figures 1-6 * B24B27/00
* paragraphs [0046] - [0047]; claim 10 * B24B47/22
----- B24B49/10
X EP 0 689 899 Al (BOTTERO SPA [IT]) 2-5 B24B49/16
3 January 1996 (1996-01-03) B24B47/26
* column 5, line 26 - column 6, Tline 31; B24B49/18

TECHNICAL FIELDS
SEARCHED (IPC)

B24B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 14 April 2021 Herrero Ramos, J

EPO FORM 1503 03.82 (P04C01)

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O : non-written disclosure
P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document of the same category

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

21




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 851 246 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 21 15 1602

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

14-04-2021
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1422024 Al 26-05-2004 AT 408476 T 15-10-2008
EP 1422024 Al 26-05-2004
EP 0689899 Al 03-01-1996 EP 0689899 Al 03-01-1996
IT T0940531 Al 28-12-1995

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

22




	bibliography
	abstract
	description
	claims
	drawings
	search report

