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Description

[0001] The invention relates to a driving device ar-
ranged for driving a pneumatic actuator.

[0002] Particularly, the invention refers to a driving de-
vice of a pneumatic actuator suitable for being associated
with a pad arranged for being used in machine tools, such
as sanding machines designed for sanding wood or sim-
ilar materials.

[0003] The known sanding machines, for example
those of wide belt type, comprise a frame supporting a
conveyor belt, extending along a longitudinal direction
and arranged for transporting a piece to be worked.
[0004] The frame supports a plurality of rollers having
parallel axes, said rollers being positioned transversally
and above the conveyor belt, said rollers providing for
tensioning and driving an abrasive belt, ring closed on
the same rollers.

[0005] The abrasive belt is provided with a sanding
assembly comprising a pad, arranged for exerting a prop-
er pressure on a portion of the abrasive belt in direction
of the conveyor belt so as to exert a higher or lower sand-
ing pressure on the piece to be worked.

[0006] Particularly, the pad is arranged transversally
with respect to the advancing direction of the conveyor
belt and is partitioned in a plurality of slides adjacent to
each other, each of which is arranged for pressing a por-
tion of the abrasive belt.

[0007] The slides are mutually independent and each
slide is controlled by a corresponding actuator driven by
a respective driving device.

[0008] The driving device comprises an electronic
board arranged for driving a first electric valve and a sec-
ond electric valve.

[0009] The first electric valve and the second electric
valve are connected via a pneumatic circuit with a re-
spective pressure chamber and are arranged forinducing
on the actuator a first and a second pressure levels re-
spectively.

[0010] In this way, the actuator and the corresponding
slide can be actuated with two different pressure levels,
which allows the slide to press the abrasive belt with a
different intensity.

[0011] Furthermore, the driving device comprises a
counter-pressure chamber, connected with the actuator,
arranged for supplying the actuator with a counter-pres-
sure.

[0012] This enables a descent velocity of the actuator
to be regulated and the slide to be rapidly raised for being
disengaged from the abrasive belt.

[0013] WO02/32623 discloses a pressing device for
sanding machines according to the preamble of claim 1,
including a plurality of mobile sectors allowing a sanding
mean to fully contact the surface of panel. Each mobile
sector is independently operated by a respective pneu-
matic actuator between an operating condition, in corre-
spondence of which it transmits a pressing force to the
panel through the sanding mean, and a rest condition of
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said sanding mean. The pneumatic actuator is fed by at
least a first source of pressured fluid, by means of at least
a solenoid valve of PWM type operated by the control
means fit to regulate pressing force transmitted by the
mobile sector in correspondence of the operating condi-
tion.

[0014] A drawback affecting the known devices is the
possibility that the surface having to be sanded is dam-
aged near the edge of the workpiece.

[0015] Actually, at the edge, a portion of the surface
of the slide can be disengaged from the workpiece and
in this way, being the force acting on the slide constant,
an excessive pressure can occur of the slide on the work-
piece.

[0016] In other words, the slide can be pressed with
excessive force against the edge surface, so that the
edge surface is damaged and peels off, the surface qual-
ity of the machining being compromised.

[0017] Another drawback of the known devices is the
consequent excessive number of pieces to be discarded
due to the incorrect machining of the edge with the con-
sequent increase of the production costs.

[0018] Afurtherdrawback of the known devicesrelates
to the complexity of their structure, their remarkable size
andthe high costto be sustained for theirimplementation.
[0019] An object of the invention is to improve the driv-
ing devices arranged for driving actuators of pads of
sanding machines.

[0020] A further object is to realize a driving device
enabling an edge of a workpiece to be sanded without
being damaged.

[0021] A still further object is to obtain a driving device
enabling the surface quality of the workpiece to be im-
proved.

[0022] Another objectis to reduce the pieces to be dis-
carded due to an incorrect machining.

[0023] Another further object is to realize driving de-
vices provided with a simplified structure, limited size and
requiring a limited expenditure of money for being imple-
mented. According to the invention, a driving device for
pressing means of a sanding machine is provided as de-
fined in claim 1.

[0024] Owingtotheinvention, arange of variable pres-
sures can be optionally induced on an actuator, being
used electromagnetic driving means having a pulse width
modulation cycle operating according to a PWM (Pulse
Width Modulation) cycle for electrically driving the electric
valve.

[0025] The parametersregulating such PWM cycle be-
ing properly changed, that enables a plurality of pres-
sures to be obtained acting on a single actuator.

[0026] In this way, each actuator has available a
number of pressure levels higher than the known devic-
es, with the capability to more accurately modulate the
working pressure, particularly near an edge of the work-
piece.

[0027] Being the pressure properly regulated, that en-
ables the machining quality to be improved, so that phe-
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nomena are prevented such as the edge "peeling" and
a better surface quality of the workpiece is assured.
[0028] In this way, the number of pieces to be discard-
ed can be in addition reduced with consequent economic
benefits. Furthermore, the device according to the inven-
tion exhibits a simple, compact structure and requires a
limited expenditure of money for being implemented.
[0029] Theinventioncanbe better understood and car-
ried out with reference to the accompanying drawings,
which illustrate some exemplifying and not limitative em-
bodiments thereof, wherein:

Figure 1 is a cross-section of a driving device asso-
ciated with a pad of a sanding machine;

Figure 2 is an enlarged detail of Figure 1;

Figure 3 is a diagram representing a PWM working
cycle of an electric valve included in the device of
Figure 1;

Figure 4 is a schematic top view of the sanding ma-
chine provided with a first detecting barrier of the
workpiece;

Figure 5 is a schematic top view of the sanding ma-
chine provided with a second detecting barrier of the
workpiece;

Figure 6 is a cross-section of the second barrier of
Figure 5;

Figure 7 is a longitudinal, broken section, of the sec-
ond barrier of Figure 5.

[0030] With reference to Figures 1 and 2, a driving de-
vice 1 of a pad 2 is shown comprising, a plurality of press-
ers 3 positioned next to each other.

[0031] The driving device 1 is suitable for being asso-
ciated with a wide belt sanding machine 4, arranged for
sanding wood or similar materials, schematically repre-
sented in Figures 4 and 5.

[0032] The sanding machines 4 comprise a frame, not
represented, supporting a conveyor belt 5, developing
and moving along a first axis X substantially horizontal
in the direction indicated by afirstarrow F1, and arranged
for transporting a piece to be worked 6 along the said
first axis X (Figure 4) .

[0033] The frame further provides to support a plurality
of rollers, having parallel axes, not shown, positioned in
the use transversally and above with respect to said con-
veyor belt 5, tensioning and driving an abrasive belt 7,
ring closed on the same rollers.

[0034] At the conveyor belt 5 the abrasive belt 7 has
a velocity directed along the first axis X.

[0035] Particularly, such velocity may be directed ac-
cording to the direction indicated by the first arrow F1 in
the case of concurring machining, that is when the ve-
locity of the abrasive belt 7 is concurrent with respect to
an advancing direction A of the piece to be worked 6,
and according to the direction shown by a second arrow
F2 in the case of opposing machining, that is when the
velocity of the abrasive belt 7 is opposing with respect to
an advancing direction A of the piece to be worked 6.
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[0036] The abrasive belt 7 is arranged so as to be
pressed against the workpiece 6 by the pressers 3, an
antifriction cloth 8 being positioned between the pressers
3 and the abrasive belt 7.

[0037] Each presser 3 comprises a slide 9 supporting
a section of an insert 10, flexible and suitable for being
extracted in transversal direction with respect to the first
axis X.

[0038] Theinsert 10, having substantially the shape of
a parallelepiped extending along a transversal direction
with respect to the first axis X, is arranged for contacting
the antifriction cloth 8 in order to exert an appropriate
pressure on a corresponding portion of the abrasive belt
7, in direction of the conveyor belt 5 so as to accomplish
the sanding of the workpiece 6.

[0039] Furthermore, each slide 9 is removably associ-
ated with an actuator 11.

[0040] The actuators 11 of each presser 3 result inde-
pendent of each other and are each arranged to move
the corresponding section of insert 10 along a second
axis Z, substantially vertical, and substantially perpen-
dicular to the first axis X, near to and away from the work-
piece 6.

[0041] The slides 9, in variable number depending on
the transversal development of the abrasive belt 7, also
result positioned near to each other and arranged in a
row like the keys of a piano, transversally with respect to
the first axis X.

[0042] The actuators 11 are supported by a crosspiece
12, for example an draw piece of aluminum, said cross-
piece being supported at the ends thereof by a fixed
frame, transversally arranged with respect to the first axis
X and positioned above the abrasive belt 7.

[0043] Particularly, the crosspiece 12 is inserted be-
tween the tensioning rollers of the abrasive belt 7 and
runs parallel to said rollers according to an arrangement
substantially known in the sanding machines.

[0044] Thus, during the use, when the insert 10 is low-
ered along the second axis Z, said insert 10 engages the
antifriction cloth 8 and through this latter presses the
abrasive belt 7 against the workpiece 6, performing the
desired sanding.

[0045] Furthermore, in the crosspiece 12, a counter-
pressure chamber 13 and a pressure chamber 14 are
obtained, independent of each other and developing mu-
tually parallel substantially along the full length of the
crosspiece 12.

[0046] The pressure chamber 14 has a volumetric size
higher than the counter-pressure chamber 13 and is po-
sitioned operatively above said counter-pressure cham-
ber.

[0047] Particularly, the pressure chamber 14 is ar-
ranged for containing air at a first pressure P1, or supply
pressure, substantially constant and arranged for moving
the actuator 11 near to the workpiece 6, whereas the
counter-pressure chamber 13 is arranged for containing
air at a second pressure P2, or counter-pressure CP,
also said second pressure P2 being substantially con-
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stant and arranged for regulating a descent speed of the
actuator 11 and for moving said actuator 11 away from
the workpiece 6 when machining is completed.

[0048] Furthermore, the second pressure P2 is lower
than the first pressure P1 and is arranged, during the
use, for opposing the first pressure P1.

[0049] The crosspiece 12, viewed along a cross verti-
cal section, has substantially shape of a square and ex-
hibits a plurality of through housings 15, tight sealed, ex-
tending along the second axis Z.

[0050] Each housing 15 is obtained along the trans-
versal development of the crosspiece 12 and centrally
with respect to said crosspiece 12.

[0051] Each housing 15 is arranged for accommodat-
ing a liner 16 of the actuators 11, having substantially
shape of hollow cylinder, developing along the second
axis Z.

[0052] The liner 16 exhibits three internal diameter dif-
ferent from each other; a first internal diameter 17 in a
first part 18, a second internal diameter 19 in a second
part 20 and a third internal diameter 21 in a third part 22,
opposed to the first part 18, the second part 20 being
interposed between the first part 18 and the third part 22.
[0053] The first internal diameter 17 results smaller
than the second internal diameter 19 thatin turn is smaller
than the third internal diameter 21.

[0054] Each liner 16 is arranged for receiving the re-
spective actuator 11, so as to assure the dimensional
precision required in the assembly and increase the slid-
ing capability of said actuator 11along the second axis Z.
[0055] Each actuator 11 has substantially shape of a
cylinder, developing along the second axis Z, and exhib-
its three different external diameter: a first external diam-
eter 23 in a first own portion 24, a second external diam-
eter 25 in a second own portion 26 and a third external
diameter 27 in a third own portion 28.

[0056] Particularly, the first external diameter 23 re-
sults smaller than the second external diameter 25, that
in turn is smaller than the third external diameter 27.
[0057] Thus, between the second portion 26 of the ac-
tuator 11 and the second part 20 of the liner 16, a first
annular chamber 29 is obtained that is communicating
with a second annular chamber 30 obtained between the
second portion 26 and the third part 22.

[0058] Each actuator 11 further comprises an active
surface 39, having a diameter substantially equal to the
third external diameter 27, extending transversally with
respect to the second axis Z and defining, together with
the third part 22, a cylindrical chamber 40.

[0059] Furthermore, the liner 16 is provided with a sub-
stantially horizontal opening 31, arranged for connecting
the first annular chamber 29 with the counter-pressure
chamber 13.

[0060] Returningtothe crosspiece 12, said crosspiece
12 further comprises a surface 32, wherein a through
bore 37 is carried out, extending substantially parallel
with respect to the second axis Z.

[0061] The surface 32 is also surmounted by a cover
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33, arranged for defining with the surface 32 a hollow 34
arranged for accommodating the driving device 1 of the
actuator 11.

[0062] The driving device 1 comprises a valve-holder
body 51 provided with a seat, not shown, arranged for
receiving an electric valve 35, illustrated with dotted line.
[0063] The valve-holder body 51 comprises an inlet
41, through which air enters at the first pressure P1, which
air is conveyed to the electric valve 35 via duct means
80, shown with dotted line.

[0064] The inlet 41 is connected with the pressure
chamber 14 via a first conduit 36, for example a flexible
pipe, communicating with the bore 37.

[0065] The valve-holder body 51 further comprises an
outlet 42 from which air escapes at a variable, working
pressure P3.

[0066] The outlet 42 is connected with the electric
valve 35 by means of further duct means 81, represented
with dotted line, and with the cylindrical chamber 40 via
a second conduit 38 extending along the second axis Z
and partially received in the housing 15.

[0067] Each electric valve 35 is pneumatically fed with
thefirst pressure P1and is electrically actuated by means
of electromagnetic driving means having a pulse width
modulation cycle 100.

[0068] The electromagnetic driving means having a
pulse width modulation cycle 100 is arranged for driving
an electric valve according to a "Pulse Width Modulation"
cycle with substantially constant average voltage, nor-
mally referred to as PWM cycle.

[0069] The PWM pulse width modulation, briefly de-
scribed since substantially already known in other em-
bodiments, is a type of digital modulation in which an
information is coded in the form of duration in the time of
each signal pulse.

[0070] In other words, the PWM modulation consists
in varying the duration of the pulses of a signal.

[0071] In Figure 3 a DC ("Duty cycle") working cycle
of a PWM signal is shown in a diagram.

[0072] Such diagram comprises the time in abscissa
and the control voltage of the electric valve 35 in ordinate.
[0073] The DC working cycle of the PWM signal rep-
resented in the diagram of Figure 3 comprises a train of
rectangular pulses characterized by a fixed frequency, a
voltage V, and a cycle time T defined as the sum of an
activation time T1 and a rest time T2.

[0074] Particularly, the activation time T1 is defined as
the percentage of the cycle time T in which the electric
valve 35 is fed at the voltage V.

[0075] It was verified that by regulating the first pres-
sure P1, while keeping the voltage V at a constant con-
tinuous value and the frequency fixed at a value F, values
of working pressure P3 can be obtained in the cylindrical
chamber 40 varying in the range from 0 to about P1.
[0076] Further, it was verified that, in order that possi-
ble vibrations of the actuator 11, due to the variability of
the pneumatic supply, are made unappreciable, it is con-
venient to use fixed frequencies of cycle higher than or
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equal to a predefined minimum threshold value.

[0077] Itis to be noted that, by varying the parameters
regulating the PWM signal, different working pressures
P3, varying in the range between 0 and the first pressure
P1, can be obtained in the cylindrical chamber 40 of the
corresponding presser 3 and consequently the pressers
3 can be pressed on the workpiece 6 with a range of
pressures varying optionally below of, or at most sub-
stantially equal to, a network value, in the case described
above, substantially equal to the first pressure P1.
[0078] Withreference to Figure 4 the sanding machine
4 is schematically shown provided with a detecting barrier
43 arranged for controlling the driving devices 1 of each
presser 3.

[0079] The detecting barrier 43 is positioned above
with respect to the conveyor belt 5 and upstream of the
pressers 3 with respect to the advancing direction A of
the workpiece 6.

[0080] Whenthe workpiece 6 is positioned onthe mov-
ing conveyor belt 5, said workpiece 6 passes under the
detecting barrier 43, which provides to detect the trans-
versal size thereof. The detecting barrier 43 is opposed
and substantially parallel with respect to the inserts 10
of the pressers 3, and comprises a plurality of sensors
44 free from contact, which are grouped for example in
sets of three sensors every presser 3 of the pad 2.
[0081] In other words, the detecting barrier 43 has a
barrier pitch 45 having width equal to one third of the
width of the pitch 46 of the presser 3.

[0082] Thus, each presser 3 is controlled by the three
respective barrier pitches 45 facing said presser 3 along
the first axis X.

[0083] When aworkpiece 6 activates all the three sen-
sors 44 of a corresponding presser 3, that means that
the detecting barrier 43 is reading a portion of the work-
piece 6 corresponding to three barrier pitches 45, that is
said detecting barrier 43 is reading an internal portion of
the workpiece 6.

[0084] At this point, the sensors 44 send a signal to
the electromagnetic driving means having a pulse width
modulation cycle 100.

[0085] The electromagnetic driving means having a
pulse width modulation cycle 100 comprises an input
electronic board 47, a programmable logic controller 50,
or PLC, and an output electronic board 49.

[0086] The input electronic board 47 receives the sig-
nal from the sensors 44 and transmits said signal to the
PLC 50, that is known and for that reason will not be
described in detail.

[0087] The PLC 50 processes the signal coming from
the sensors 44 and a further advancing signal of the con-
veyor belt 5 sent by a decoder 48, and transmits such
signals to the output electronic board 49 that elaborates
the corresponding PWM cycle for driving the respective
electric valve 35.

[0088] Inthe above described case, where all the three
barrier pitches 45 of a sensor 44 have been activated,
the PWM cycle elaborated by the electromagnetic driving
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means having a pulse width modulation cycle 100 is de-
signed in such a way as to direct the corresponding elec-
tric valve 35 to supply the cylindrical chamber 40 of the
respective actuator 11 with a first maximum predicted
working pressure PP1.

[0089] In other words, the electric valve 35 is supplied
at the voltage V for a first activation time TT1, during
which time TT1 said electric valve 35 withdraws air from
the pressure chamber 14, which air is conveyed through
the first conduit 36, the duct means 80, the further duct
means 81, the second conduit 38, and the cylindrical
chamber 40 towards the active surface 39 of the actuator
11.

[0090] The actuator 11 is then forced to press via the
corresponding presser 3 the underlying portion of abra-
sive belt 7 with the first working pressure PP1.

[0091] Vice versa, where one or two barrier pitches 45
have been activated, see the right and left hand portion
of Figure 4 respectively, that means that a portion of the
workpiece 6 is under processing near to an edge 51.
[0092] In that case, the PWM cycle elaborated by the
electromagnetic driving means having a pulse width
modulation 100 is designed so as to direct the corre-
sponding electric valve 35 to supply the cylindrical cham-
ber 40 of the respective actuator 11 respectively with a
second working pressure PP2 and a third working pres-
sure PP3 equal to one third and two thirds of the first
working pressure PP1 respectively in order to prevent
the edge 51 from being damaged.

[0093] In other words, the electric valve 35, supplied
at the voltage V for a second activation time TT2 and a
third activation time TT3 respectively, withdraws air from
the pressure chamber 14, which air is conveyed through
the first conduit 36, the duct means 80, the further duct
means 81, the second conduit 38, and the cylindrical
chamber 40 towards the active surface 39 of the actuator
11.

[0094] The actuator 11 is therefore forced to press by
means of the corresponding presser 3 the underlying por-
tion of abrasive belt 7 with the second working pressure
PP2 and the third working pressure PP3 respectively.
[0095] Itis to be noted that the first working pressure
PP1, and consequently the second working pressure
PP2 and the third working pressure PP3 are defined dur-
ing a calibrating phase of the sanding machine 4 before
a working cycle is started.

[0096] Itis further to be noted that the slide 9 of every
actuator 11 moves independently from the others, each
slide 9 being actuated with a working pressure P3 suit-
able for the corresponding portion of piece 6 to be
worked.

[0097] Inaddition, itis to be noted that in this way each
presser 3 is provided with an actuator 11 suitable for be-
ing actuated with at least three different working pressure
P3: PP1 or PP2 or PP3.

[0098] That enables the pressers 3 to modulate the
pressure in a larger extent with respect to what the known
devices can do, particularly near to an edge of the work-
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piece 6.

[0099] Inthisway, the pressure can be regulated more
properly, that makes machining more accurate, in order
phenomena to be prevent like the "peeling" of the edge
and a better surface quality of the workpiece 6 to be as-
sured.

[0100] Furthermore, during machining and before ma-
chining is started, the actuator 11 is evenly stressed by
the counter-pressure CP, opposing, according to the ne-
cessity, the first working pressure PP1, the second work-
ing pressure PP2 or the third working pressure PP3.
[0101] The counter-pressure CP works in the following
way: the air existing in the counter-pressure chamber 13
is conveyed via the opening 31, through the first annular
chamber 29, towards the second annular chamber 30.
[0102] The counter-pressure CP is exerted on an an-
nular surface 53 of the actuator 11 opening on the second
annular chamber 30 and opposed to the active surface
39, and enables the actuator 11 to be rapidly raised when
the sanding of the workpiece 6 is finished, that is when
the forcing action exerted by the first working pressure
PP1, or by the second working pressure PP2 or by the
third working pressure PP3 is concluded.

[0103] Furthermore, the counter-pressure CP enables
the descent speed of the actuator 11 to be adjusted and
the pressers 3 to be maintained raised when the machin-
ing is finished.

[0104] With reference to Figures 5 to 7 the sanding
machine 4 is schematically shown provided with a further
detecting barrier 53 arranged for controlling the driving
devices 1 of each presser 3.

[0105] The further detecting barrier 53 is positioned
above with respect to the conveyor belt 5 and upstream
of the pressers 3 with respect to the advancing direction
A of the workpiece 6. When the workpiece 6 is positioned
on the moving conveyor belt 5, said workpiece 6 passes
under the further detecting barrier 53, that provides to
detect a variation of thickness of the workpiece 6.
[0106] The further detecting barrier 53 is opposed and
substantially parallel with respect to the insert 10, and
comprises a plurality of capacitive sensors 54 arranged
for detecting the variation of thickness of the workpiece 6.
[0107] The capacitive sensors 54 comprise tracers 55
positioned near to each other, arranged in a row like the
keys of a piano transversally with respect to the first axis
X, and moving independently of each other along the
second axis Z.

[0108] Eachfeelerpin55comprisesarod57 extending
substantially parallel to the second direction Z and pro-
vided at one end 58 thereof with a wheel 56, that is main-
tained in contact, by means of elastic means not shown,
with the workpiece 6.

[0109] Each capacitive sensor 54 is further provided
with an armature 60 associated with a further end 59,
opposed to the end 58, of the rod 57.

[0110] The furtherdetecting barrier 53 further compris-
es a supporting plate 62, extending transversally with
respect to the first direction X, arranged for supporting
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the capacitive sensors 54.

[0111] The supporting plate 62 is surmounted by a fur-
ther cover 63.
[0112] The further cover 63 defines with the supporting

plate 62 a further hollow 66 in which a support 64 is po-
sitioned.

[0113] The support 64 is associated with the support-
ing plate 62 and is arranged for supporting a further fixed
armature 65.

[0114] In this way, when the armature 60 of a feeler
pin 55 is moved by means of the rod 57 along the second
direction Z in function of the detected thickness of the
workpiece 6, said armature 60 varies a value of electric
capacity between the armature 60 and the further arma-
ture 65.

[0115] Each capacitive sensor 54 is arranged for con-
trolling a respective presser 3 of the pad 2.

[0116] In other words, the further detecting barrier 53
has a number of capacitive sensors 54 equal to the
number of pressers 3.

[0117] In this way, each presser 3 is controlled by the
corresponding wheel 56 facing said presser 3 along the
first axis X.

[0118] When a workpiece 6 passes under the further
detecting barrier 53 each wheel 56 contacts the work-
piece 6 and moves along the second direction Z in func-
tion of the detected thickness.

[0119] In this way, the rod 57 and thus the armature
60 associated with said rod 57 move with respect to the
further fixed armature 65, which varies the respective
capacity value.

[0120] At this point, the capacitive sensors 54 send a
signal of variation of the capacity value corresponding to
a detected vertical displacement, to further electromag-
netic driving means having a pulse width modulation cy-
cle 100'.

[0121] The further electromagnetic driving means hav-
ing a pulse width modulation cycle 100’ comprises a fur-
ther input electronic board 67, a further programmable
logic controller 70, or PLC, and a further output electronic
board 69.

[0122] The further input electronic board 67 receives
the signal from the capacitive sensors 54 and transmits
it to the further PLC 70.

[0123] The further PLC 70 processes the signal com-
ing from the capacitive sensors 54 and a further advanc-
ing signal of the conveyor belt 5 sent by a further encoder
68, and transmits such signals to the further output elec-
tronic board 69 that elaborates for each received signal
the corresponding PWM cycle for driving the respective
electric valve 35.

[0124] In this way, the further electromagnetic driving
means having a pulse width modulation cycle 100’ con-
trols the electric valve 35 in such a manner that, in func-
tion of the detected vertical displacement and thus of the
variation of the capacity value, a further working pressure
P4 correspondingly operates in the cylindrical chamber
40 of the respective presser 3.
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[0125] Such further working pressure P4 is comprised
in a range of values defined by a minimum value and a
maximum value determined during the calibrating phase
of the sanding machine 4 before the working cycle starts.
[0126] Itis to be noted that the further PLC 70 is also
provided with software capable of distinguishing the
pressers 3 positioned near the edge 51 of the workpiece
6, from the pressers 3 positioned in an internal portion
of the workpiece 6.

[0127] In this way, at equal vertical displacement of
the feeler pin 55, the further working pressure P4 induced
on the pressers 3 positioned near the edge 51 of the
workpiece 6 is anyway lower than the further working
pressure P4 exerted on the pressers 3 positioned in an
internal portion of the workpiece 6.

[0128] Itis to be noted that the slide 9 of each actuator
11 moves independently from the others, each actuator
11 being actuated by a further working pressure P4
adapted to the thickness of the corresponding portion of
workpiece 6.

[0129] Itis to be noted that in this version of the inven-
tion, a range of working pressures is available for use.
[0130] That enables the pressers 3 to modulate even
more the contact pressure on the workpiece 6 with re-
spect to the known devices.

[0131] As in the previous case, during machining and
before machining is started, the actuator 11 is evenly
stressed by the counter-pressure CP opposed to the fur-
ther working pressure P4.

[0132] The operation of the counter-pressure CP is
substantially similar to what previously described and for
this reason is not disclosed in the following.

Claims

1. Driving device for pressing means (3) of a sanding
machine (4), said pressingmeans (3) being arranged
for exerting a working pressure (P3) on a workpiece
(6), said driving device comprising pneumatic actu-
ator means (11) associated with said pressing
means (3), electric valve means (35) arranged for
inducing said working pressure (P3) on said pneu-
matic actuator means (11), electromagnetic driving
means arranged for driving said electric valve means
(35), said electromagnetic driving means being elec-
tromagnetic driving means having a pulse width
modulation cycle (100; 100’), characterized in that
said electromagnetic driving means having a pulse
width modulation cycle (100; 100’) is driven with a
pulse frequency higher than or equal to 40 Hz.

2. Device according to claim 1, wherein said electro-
magnetic driving means having a pulse width mod-
ulation cycle (100; 100’) is driven with a pulse fre-
quency substantially equal to 100 Hz.

3. Device according to any preceding claim, wherein
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10.

11.

12.

13.

14.

said electromagnetic driving means having a pulse
width modulation cycle (100; 100’) is controlled by a
signal detected by detecting barrier means (43; 53)
arranged for detecting said workpiece (6).

Device according to claim 3, wherein said detecting
barrier means (43; 53) is operatively positioned
above said workpiece (6) and upstream of said
pressing means (3), with respect to an advancing
direction (A) of said workpiece (6).

Device according to claim 3, or 4, wherein said de-
tecting barrier means (43; 53) comprises feeler pin
means (55) arranged for contacting said workpiece

(6).

Device according to claim 5, wherein said feeler pin
means (55) is movable along a substantially vertical
axis (2).

Device according to any one of claims 3 to 6, wherein
said detecting barrier means (43; 53) comprises dig-
ital barrier means (43) arranged for detecting a size
of said workpiece (6), said size being transversal with
respect to said advancing direction (A).

Device according to claim 7, wherein said digital bar-
rier means (43) comprises sensor means (44).

Device according any one of claims 3 to 6, wherein
said detecting barrier means (43; 53) comprises an-
alog barrier means (53) arranged for detecting a
thickness variation of said workpiece (6).

Device according to claim 9, wherein said analog
barrier means (53) comprises capacitive position
sensor means (54).

Device according to claim 10, wherein said capaci-
tive position sensor means (54) is provided with ar-
mature means (60) associated with said feeler pin
means (54).

Device according to claim 11, as claim 7 is appended
to claim 6 and claim 9 is appended to claim 7 or 8,
wherein said capacitive position sensor means (54)
comprises further armature means (65) fixed with
respect to said axis (Z) and arranged for interacting
with said armature means (60).

Device according to any preceding claim, wherein
said electric valve means comprises an electric valve
(35) arranged for inducing said working pressure
(P3) on surface means (39) of said pneumatic actu-
ator means (11) for moving said pneumatic actuator
means (11) near to said workpiece (6).

Device according to claim 13, wherein said electric
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21,

22,
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24,
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valve (35) is received in a seat of a valve-holder body
(51).

Device according to claim 14, wherein said valve-
holder body (51) has duct means (80, 81) commu-
nicating with said electric valve (35).

Device according to claim 15, wherein said duct
means (80, 81) comprises aninletduct (80) arranged
for pouring in a pressurized fluid in said electric valve
(35) and an outlet duct (81) arranged for pouring out
said pressurized fluid of said electric valve (35).

Device according to any one of claims 4 to 16, as
claims 5 to 13 are appended to claim 4, wherein said
pressing means (3) comprises pressure chamber
means extending along a substantially transversal
direction with respect to said advancing direction (A),
said pressure chamber means comprising chambers
(13, 14) mutually independent and arranged sub-
stantially near to each other.

Device according to claim 17, wherein said cham-
bers (13, 14) comprise a pressure chamber (14) and
a counter-pressure chamber (13).

Device according to claim 18, as claim 17 is append-
ed to claim 16, wherein said pressure chamber (14)
communicates with said inlet duct (80) through first
duct means (36).

Device according to any one of claims 16 to 19, as
claim 17 isappended to claim 16, wherein said press-
ing means (3) comprises second duct means (38)
arranged for putting in communication said outlet
duct (81) with said pneumatic actuator means (11).

Device according to any one of claims 18 to 20, as
claim 20 is appended to claim 18, or 9, wherein said
pressure chamber (14) and said counter-pressure
chamber (13) are obtained inside crosspiece means
(12) supporting said pneumatic actuator means (11),
and are arranged substantially above each other.

Device according to claim 21, wherein between said
pneumatic actuator means (11) and said crosspiece
means (12) housing means (15) is interposed.

Device according to claim 22, wherein said housing
means comprises liner means (16).

Device according to any one of claims 21 to 23,
wherein said pressing means (3) comprises counter-
pressure means arranged for inducing a counter-
pressure (CP) on first annular chamber means (29)
communicating with second annular chamber
means (30), said first annular chamber means (29)
and said second annular chamber means (30) being
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25.
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obtained between said pneumatic actuator means
(11) and said crosspiece means (12) for moving said
pneumatic actuator means (11) away from said
workpiece (6).

Device according to any one of claims 6 to 24, as
claims 7 to 17 are appended to claim 6, wherein said
pneumatic actuator means comprises an actuator
(11) substantially cylindrical extending and moving
along said axis (Z).

Patentanspriiche

1.

Antriebsvorrichtung fir ein Andriickmittel (3) einer
Schleifmaschine (4), wobei das Andriickmittel (3)
zum Ausuben eines Betriebsdrucks (P3) auf ein
Werkstlick (6) angeordnetist, wobei die Antriebsvor-
richtung ein pneumatisches Betatigungsmittel (11),
das mit dem Andrickmittel (3) verbunden ist, ein
elektrisches Ventilmittel (35), das zum Erzeugen des
Betriebsdrucks (P3) auf das pneumatische Betati-
gungsmittel (11) angeordnet ist, ein elektromagne-
tisches Antriebsmittel, das zum Antreiben des elek-
trischen Ventilmittels (35) angeordnet ist, umfasst,
wobei das elektromagnetische Antriebsmittel ein
elektromagnetisches Antriebsmittel ist, das einen
Pulsweitenmodulationszyklus (100; 100’) aufweist,
dadurch gekennzeichnet, dass das elektroma-
gnetische Antriebsmittel, das einen Pulsweitenmo-
dulationszyklus (100; 100’) aufweist, mit einer Puls-
frequenz gréRer oder gleich 40 Hz angetrieben wird.

Vorrichtung gemaf Anspruch 1, wobei das elektro-
magnetische Antriebsmittel, das einen Pulsweiten-
modulationszyklus (100; 100’) aufweist, mit einer
Pulsfrequenz angetrieben wird, die im Wesentlichen
gleich 100 Hz ist.

Vorrichtung gemaf einem der vorhergehenden An-
spruche, wobei das elektromagnetische Antriebs-
mittel, das einen Pulsweitenmodulationszyklus
(100; 100’) aufweist, durch ein Signal gesteuert wird,
das von einem Detektionsschrankenmittel (43; 53)
detektiert wird, das zum Detektieren des \Werkstiicks
(6) angeordnet ist.

Vorrichtung gemaf Anspruch 3, wobei das Detekti-
onsschrankenmittel (43; 53) wirkend Uber dem
Werkstlick (6) und bezlglich einer Vorschubrichtung
(A) des Werkstlicks (6) vor dem Andriickmittel (3)
positioniert ist.

Vorrichtung gemafR Anspruch 3 oder 4, wobei das
Detektionsschrankenmittel (43; 53) ein Taststiftmit-
tel (565) umfasst, das zum Berihren des Werkstiicks
(6) angeordnet ist.
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Vorrichtung geman Anspruch 5, wobei das Taststift-
mittel (55) entlang einer im Wesentlichen senkrech-
ten Achse (Z) bewegbar ist.

Vorrichtung gemaR einem der Anspriiche 3 bis 6,
wobei das Detektionsschrankenmittel (43; 53) ein di-
gitales Schrankenmittel (43) umfasst, das zum De-
tektieren einer Abmessung des Werkstlicks (6) an-
geordnet ist, wobei die Abmessung quer zu der Vor-
schubrichtung (A) verlauft.

Vorrichtung gemal Anspruch 7, wobei das digitale
Schrankenmittel (43) ein Sensormittel (44) umfasst.

Vorrichtung gemafR einem der Anspriiche 3 bis 6,
wobei das Detektionsscilrankenmittel (43; 53) ein
analoges Schrankenmittel (53) umfasst, das zum
Detektieren einer Dickeanderung des Werkstlicks
(6) angeordnet ist.

Vorrichtung gemaR Anspruch 9, wobei das analoge
Schrankenmittel (53) kapazitive Positionssensormit-
tel (54) umfasst.

Vorrichtung gemaR Anspruch 10, wobei das kapa-
zitive Positionssensormittel (54) mit einem Anker-
mittel (60) ausgestattet ist, das mit dem Taststiftmit-
tel (54) verbunden ist.

Vorrichtung gemaf Anspruch 11, wenn Anspruch 7
von Anspruch 6 und Anspruch 9 von Anspruch 7
oder 8 abhangt, wobei das kapazitive Positionssen-
sormittel (54) ein weiteres Ankermittel (65) umfasst,
das bezilglich der Achse (Z) befestigt und zum Zu-
sammenwirken mitdem Ankermittel (60) angeordnet
ist.

Vorrichtung gemaf einem der vorhergehenden An-
spruche, wobei das elektrische Ventilmittel ein elek-
trisches Ventil (35) umfasst, das zum Erzeugen des
Betriebsdrucks (P3) auf ein Flachenmittel (39) des
pneumatischen Betatigungsmittels (11) angeordnet
ist, um das pneumatische Betatigungsmittel (11) na-
he an das Werkstlick (6) heran zu bewegen.

Vorrichtung gemafR Anspruch 13, wobei das elektri-
sche Ventil (35) in einer Aufnahme eines Ventilhal-
terkorpers (51) aufgenommen ist.

Vorrichtung gemafR Anspruch 14, wobei der Ventil-
halterkérper (51) ein Leitungsmittel (80, 81) auf-
weist, das mit dem elektrischen Ventil (35) verbun-
den ist.

Vorrichtung gemafR Anspruch 15, wobei das Lei-
tungsmittel (80, 81) eine Einlassleitung (80), die zum
Einleiten eines druckbeaufschlagten Mediums in
das elektrische Ventil (35) angeordnet ist, und eine
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Auslassleitung (81) umfasst, die zum Herausleiten
des druckbeaufschlagten Mediums aus dem elektri-
schen Ventil (35) angeordnet ist.

Vorrichtung gemal einem der Anspriiche 4 bis 16,
wenn die Anspriiche 5 bis 13 von Anspruch 4 ab-
héngen, wobei das Andriickmittel (3) ein Druckkam-
mermittel umfasst, das sich entlang einer im We-
sentlichen quer zu der Vorschubrichtung (A) verlau-
fenden Richtung erstreckt, wobei das Druckkam-
mermittel Kammern (13, 14) umfasst, die unabhan-
gig voneinander und im Wesentlichen nahe bei ein-
ander angeordnet sind.

Vorrichtung gemaR Anspruch 17, wobei die Kam-
mern (13, 14) eine Druckkammer (14) und eine Ge-
gendruckkammer (13) umfassen.

Vorrichtung gemafR Anspruch 18, wenn Anspruch 17
von Anspruch 16 abhéngt, wobei die Druckkammer
(14) Uber ein erstes Leitungsmittel (36) mit der Ein-
lassleitung (80) verbunden ist.

Vorrichtung gemag einem der Anspriiche 16 bis 19,
wenn Anspruch 17 von Anspruch 16 abhangt, wobei
das Andriickmittel (3) ein zweites Leitungsmittel (38)
umfasst, das zum Verbinden der Auslassleitung (81)
mit dem pneumatischen Betatigungsmittel (11) an-
geordnet ist.

Vorrichtung gemaR einem der Anspriiche 18 bis 20,
wenn Anspruch 20 von Anspruch 18 abhangt oder
Anspruch 9, wobei die Druckkammer (14) und die
Gegendruckkammer (13) in einem das pneumati-
sche Betatigungsmittel (11) stiitzenden Kreuzstlick-
mittel (12) enthalten und im Wesentlichen Uberein-
ander angeordnet sind.

Vorrichtung gemaR Anspruch 21, wobei zwischen
dem pneumatischen Betatigungsmittel (11) und dem
Kreuzstiickmittel (12) ein Gehausemittel (15) einge-
fugt ist.

Vorrichtung geman Anspruch 22, wobei das Gehau-
semittel ein Einsatzmittel (16) umfasst.

Vorrichtung gemag einem der Anspriiche 21 bis 23,
wobei das Andriickmittel (3) ein Gegendruckmittel
umfasst, das zum Erzeugen eines Gegendrucks
(CP) auf ein erstes Ringkammermittel (29) angeord-
netist, das mit einem zweiten Ringkammermittel (30)
verbunden ist, wobei das erste Ringkammermittel
(29) und das zweite Ringkamfnermittel (30) zwi-
schen dem pneumatischen Betatigungsmittel (11)
und dem Kreuzstlckmittel (12) enthalten sind, um
das pneumatische Betatigungsmittel (11) von dem
Werkstlick (6) weg zu bewegen.
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25. Vorrichtung gemaf einem der Anspriiche 6 bis 24,

wenn die Anspriche 7 bis 17 von Anspruch 6 ab-
hangen, wobei das pneumatische Betatigungsmittel
einen Aktuator (11) umfasst, der im Wesentlichen
zylindrisch ist und sich entlang der Achse (Z) er-
streckt und bewegt.

Revendications

Dispositif d’entrainement pour des moyens de pres-
sion (3) d’'une ponceuse (4), lesdits moyens de pres-
sion (3) étant ménagés pour exercer une pression
de service (P3) sur une piece a usiner (6), ledit dis-
positif d’entrainement comprenant des moyens d’ac-
tionneur pneumatique (11) associés auxdits moyens
de pression (3), des moyens d’électrovanne (35) pré-
vus pour créer ladite pression de service (P3) sur
lesdits moyens d’actionneur pneumatique (11), des
moyens d’entrainement électromagnétique prévus
pour entrainer lesdits moyens d’électrovanne (35),
lesdits moyens d’entrainement électromagnétique
étant des moyens d’entrainement électromagnéti-
que ayant un cycle (100 ; 100’) de modulation d’im-
pulsions en durée, caractérisé en ce que lesdits
moyens d’entrainement électromagnétique ayantun
cycle (100 ; 100’) de modulation d’impulsions en du-
rée sont entrainés avec une fréquence d’impulsions
supérieure ou égale a 40 Hz.

Dispositif selon la revendication 1, dans lequel les-
dits moyens d’entrainement électromagnétique
ayant un cycle (100 ; 100’) de modulation d’impul-
sions en durée sont entrainés avec une fréquence
d’'impulsions sensiblement égale a 100 Hz.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel lesdits moyens d’entrai-
nement électromagnétiques ayant un cycle (100 ;
100’) de modulation d’'impulsions en durée sont com-
mandés par un signal détecté par des moyens de
barriere de détection (43 ; 53) prévus pour détecter
ladite piece a usiner (6).

Dispositif selon la revendication 3, dans lequel les-
dits moyens de barriére de détection (43 ; 53) sont
opérationnellement positionnés au-dessus de ladite
piéce a usiner (6) et en amont desdits moyens de
pression (3) par rapport a une direction de progres-
sion (A) de ladite piéce a usiner (6).

Dispositif selon la revendication 3 ou 4, dans lequel
lesdits moyens de barriere de détection (43 ; 53)
comprennent des moyens de tige palpeuse (55) pré-
vus pour entrer en contact avec ladite pieéce a usiner

(6).

Dispositif selon la revendication 5, dans lequel les-
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10.

11.

12.

13.

14.

15.

dits moyens de tige palpeuse (55) sont mobiles le
long d’un axe (Z) sensiblement vertical.

Dispositif selon 'une quelconque des revendications
3 a6, dans lequel lesdits moyens de barriére de dé-
tection (43 ; 53) comprennent des moyens de bar-
riere numérique (43) prévus pour détecter une taille
de ladite piece a usiner (6), ladite taille étant trans-
versale par rapport a ladite direction de progression
(A).

Dispositif selon la revendication 7, dans lequel les-
dits moyens de barriere numérique (43) compren-
nent des moyens de capteur (44).

Dispositif selon 'une quelconque des revendications
3 a6, dans lequel lesdits moyens de barriére de dé-
tection (43 ; 53) comprennent des moyens de bar-
riere analogique (53) prévus pour détecter une va-
riation d’épaisseur de ladite piece a usiner (6).

Dispositif selon la revendication 9, dans lequel les-
dits moyens de barriere analogique (53) compren-
nent des moyens de capteur de position capacitif
(54).

Dispositif selon la revendication 10, dans lequel les-
dits moyens de capteur de position capacitif (54) sont
pourvus de moyens d’armature (60) associés
auxdits moyens de tige palpeuse (55).

Dispositif selon la revendication 11, lorsque la re-
vendication 7 est dépendante de la revendication 6
et lorsque la revendication 9 est dépendante de la
revendication 7 ou 8, dans lequel lesdits moyens de
capteur de position capacitif (54) comprennent
d’autres moyens d’armature (65) fixes par rapport
audit axe (Z) et prévus pour interagir avec lesdits
moyens d’armature (60).

Dispositif selon I'une quelconque des revendications
précédentes dans lequel lesdits moyens d’électro-
vanne comprennent une électrovanne (35) prévue
pour induire ladite pression de service (P3) sur des
moyens de surface (39) desdits moyens d’action-
neur pneumatique (11) afin de déplacer lesdits
moyens d’actionneur pneumatique (11) a proximité
de ladite piéce a usiner (6).

Dispositif selon la revendication 13, dans lequel la-
dite électrovanne (35) est regue dans un siége d’'un
corps (51) porte-vanne.

Dispositif selon la revendication 14, dans lequel ledit
corps (51) porte-vanne posséde des moyens de con-
duit (80, 81) communiquant avec ladite électrovanne
(35).
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Dispositif selon la revendication 15, dans lequel les-
dits moyens de conduit (80, 81) comprennent un
conduit d’entrée (80) prévu pour faire entrer un fluide
sous pression dans ladite électrovanne (35) et un
conduit de sortie (81) prévu pour faire ressortir ledit
fluide sous pression de ladite électrovanne (35).

Dispositif selon 'une quelconque des revendications
4 a 16, lorsque les revendications 5 a 13 sont dé-
pendantes de la revendication 4, dans lequel lesdits
moyens sous pression (3) comprennent des moyens
de chambre de pression s’étendant dans une direc-
tion sensiblement transversale a ladite direction de
progression (A), lesdits moyens de chambre sous
pression comprenant des chambres (13, 14) mutuel-
lement indépendantes et situées essentiellement
proches I'une de l'autre.

Dispositif selon la revendication 17, dans lequel les-
dites chambres (13, 14) comprennent une chambre
de pression (14) et une chambre de contre-pression
(13).

Dispositif selon la revendication 18, lorsque la re-
vendication 17 est dépendante de la revendication
16, dans laquelle ladite chambre de pression (14)
communique avec ledit conduit d’entrée (80) par des
premiers moyens de conduit (36).

Dispositif selon 'une quelconque des revendications
16 a 19, lorsque la revendication 17 est dépendante
de la revendication 16, dans lequel lesdits moyens
de pression (3) comprennent des deuxiémes
moyens de conduit (38) prévus pour mettre en com-
munication ledit conduit de sortie (81) avec lesdits
moyens d’actionneur pneumatique (11).

Dispositif selon 'une quelconque des revendications
18 a 20, lorsque la revendication 20 est dépendante
de larevendication 18 ou 9, dans lequel ladite cham-
bre de pression (14) et ladite chambre de contre-
pression (13) sont ménagées a l'intérieur de moyens
de traverse (12) supportant lesdits moyens d’action-
neur pneumatique (11), et sont agencées essentiel-
lement 'une au-dessus de l'autre.

Dispositif selon la revendication 21, dans laquelle,
entre lesdits moyens d’actionneur pneumatique (11)
et lesdits moyens de traverse (12), sont interposés
des moyens de logement (15).

Dispositif selon la revendication 22, dans lequel les-
dits moyens de logement comprennent des moyens
de chemise (16).

Dispositif selon 'une quelconque des revendications
21 a 23, dans lequel lesdits moyens de pression (3)
comprennent des moyens de contre-pression pré-
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25.
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vus pour induire une contre-pression (CP) sur des
premiers moyens de chambre annulaire (29) com-
muniquant avec des deuxiémes moyens de cham-
bre annulaire (30), lesdits premiers moyens de
chambre annulaire (29) et lesdits deuxiémes
moyens de chambre annulaire (30) étant ménagés
entre lesdits moyens d’actionneur pneumatique (11)
et lesdits moyens de traverse (12) pour écarter les-
dits moyens d’actionneur pneumatique (11) de ladite
piéce a usiner (6).

Dispositif selon I'une quelconque des revendications
6 a 24, lorsque les revendications 7 a 17 sont dé-
pendantes de la revendication 6, dans lequel lesdits
moyens d’actionneur pneumatique comprennent un
actionneur (11) sensiblement cylindrique s’étendant
et se déplacant sur ledit axe (Z).
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