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(54) IMPROVED SANDING MACHINE

(67)  The present invention relates to a machine (M)
for sanding pieces made of wood, metal, ceramic, plastic,
composite materials and the like, comprising: a frame
(2); and at least one sanding unit (1), installed on said
frame (2), comprising in turn at least a first motorized
operating roller (12), an idle roller (14), and an abrasive
belt (11), arranged so as to form a closed loop, around

said first operating roller (12) and said idle roller (14), to
sand a surface of a piece to be sanded, movable with
respect to said sanding unit (1).

The present invention also relates to a replacement
assembly (10) and an operating method of a sanding
machine (M).
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Description

[0001] The present invention relates to an improved
sanding machine, in particular a sanding machine com-
prising an abrasive belt replacement assembly.

Field of invention

[0002] More specifically, the invention relates to a
sanding machine comprising a replacement assembly
for an abrasive belt, designed and manufactured in par-
ticular to support the abrasive belt which has to be re-
placed in a sanding machine.

Prior art

[0003] As is well known, there are currently sanding
machines for pieces made of wood, metal, ceramic, plas-
tic, composite materials, and the like, to perform sanding
operations on the surfaces of such pieces and to reduce
their roughness, by means of abrasion.

[0004] Some sanding machines are equipped with
sanding belt sanding units closed in a loop, arranged
around two or more cylindrical rollers, and possibly
around a pad, for sanding moving parts in one feed di-
rection.

[0005] Said sanding machines generally comprise a
transport device, for moving the pieces, a frame, a sup-
porting column, a motor unit, atransverse upright, atleast
one operating roller, an idle roller, a pneumatic actuator
for stretching the abrasive belt.

[0006] The supporting column is the element through
which the sanding unit is coupled to the machine frame.
Generally, on the supporting column, there are installed
the motor unit, having a motor, a pulley, and a disc brake,
and the transversal upright, on which in its turn the op-
erating roller is installed.

[0007] The operating roller is driven by the motor, by
means of a transmission generally of the belt type.
[0008] The cross upright is a structural element that
extends horizontally above the operating roller and sup-
ports it by means of two vertical shoulders placed at the
end of the cross upright itself.

[0009] The pneumatic actuator, for stretching the abra-
sive belt, arranged so as to have a base on the transverse
upright, comprises a cylinder and a piston equipped with
arod, and supports, atthe end of the rod, a cross member
with an idle roller, the whose function is to keep the abra-
sive belt in tension.

[0010] The sanding unit can also comprise a second
operating roller, powered in the same way as the first,
and a flat-shaped pad, placed between the two operating
rollers, to increase the contact surface between the abra-
sive belt and the piece.

[0011] Abrasive belts generally have a fabric support,
an anchoring resin for the abrasive, in which the abrasive
granules are immersed, i.e., particles having a certain
degree of angularity, of highly hard materials, such as
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zirconium oxide, aluminum oxide, silicon carbide, and
finally a resin covering the granules.

[0012] The sanding process of the pieces causes the
loss of part of the covering resin in the abrasive belt and
the flattening of the sharp edges of the abrasive grains,
to the point where the abrasive belt is so worn that it is
no longer able to penetrate the piece to perform the work-
ings.

[0013] Therefore these abrasive belts must be re-
placed periodically.

[0014] The abrasive belts of the machines described
above are replaced manually. In wide belt sanding ma-
chines, in particular, from 1650 mm to 3700 mm in width,
the belt replacement procedure is particularly complex,
due to the natural flexibility of the belts, and requires the
presence of atleasttwo operators and the use of auxiliary
equipment. This auxiliary equipment has a base plane
coupled to wheels, a vertical upright and a transverse
element, slidably coupled to the vertical upright, so that
the distance of said transverse element from the base
plane can be adjusted, a locking element of the cross
member on the vertical post. The auxiliary equipment is
manually approached to the sanding machine, and the
distance of the transversal element from the base plane
is then adjusted, according to the height above the
ground of the top of the closed ring formed by the abrasive
belt. The auxiliary equipment is therefore positioned on
the side ofthe sanding machine set up for the belt change,
which is generally the one opposite the side where the
motor is present. The belt is made to slide by operators
on the cross element in such a way as to be supported
by the latter. The procedure for inserting the new abrasive
belt takes place in the same way.

[0015] This procedure, as can be seen, is very labori-
ous, as indicated above, with consequent spending of
time.

Scope of the invention

[0016] In light of the above, it is, therefore, a scope of
the present invention to provide an improved sanding
machine having an assembly for replacing the abrasive
belt, capable of facilitating the replacement of the abra-
sive belt itself, making the presence of several operators
no longer necessary.

[0017] Another scope of the invention is to provide an
improved sanding machine comprising a replacement
assembly for replacing the abrasive belt, without using
auxiliary equipment external to the machine.

[0018] A further scope of the present invention is to
speed up the replacement of the abrasive belt in a sand-
ing machine.

Object of the invention
[0019] ltis, therefore, specific object of the present in-

vention a Machine for sanding pieces made of wood,
metal, ceramic, plastic, composite materials and the like,
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comprising: a frame; and at least one sanding unit, in-
stalled on said frame, comprising in turn at least a first
motorized operating roller, an idle roller, and an abrasive
belt, arranged so as to form a closed loop, around said
first operating roller and said idle roller, to sand a surface
of a piece to be sanded, movable with respect to said
sanding unit; characterized in that it comprises a replace-
ment assembly, coupled to said frame, comprising a sup-
port member, and a roll-up element, coupled to said sup-
port member, wherein said support member is capable
of assuming a retracted position, in which said roll-up
elementis rolled, and an extracted position, in which said
roller shutter element is extended, and wherein said roll-
up element is capable of supporting, in said extracted
position, said abrasive belt, when it is removed from said
first operating roller and from said idle roller.

[0020] Always according to the invention, said replace-
ment assembly may be arranged inside said closed loop
formed by said abrasive belt.

[0021] Still according to the invention, said roll-up ele-
ment may have one end fixed at said idle roller.

[0022] Advantageously according to the invention,
said sanding machine may comprise guiding means,
fixed to said support member and to said frame.

[0023] Advantageously according to the invention,
said guiding means may be telescopic.

[0024] Always according to the invention, said roll-up
element may be a tape, which in said rolled position is
rolled up on itself in the form of a reel.

[0025] Still according to the invention, said roll-up ele-
ment may be made of polymeric fiber.

[0026] Further according to the invention, said roll-up
element may have an upper layer made of elastomeric
material or PVC and is able to drag with it, by friction,
said abrasive belt when said roll-up element is made to
pass from said rolled position to said extended position.
[0027] Preferably according to the invention, said
sanding machine may comprise an input station, for the
insertion of said pieces to be machined, an output station,
for the output of said pieces, and a conveyor device, to
transport said workpieces from said input station to said
output station.

[0028] Advantageously according to the invention,
said sanding unit may comprise a second motorized op-
erating roller, and said abrasive belt may be also ar-
ranged around said second operating roller.

[0029] Always according to the invention, said sanding
assembly may comprise a skid, and wherein said abra-
sive belt is also arranged around said skid.

[0030] Itis further object of the present invention a re-
placement assembly, which can be installed in a sanding
machine, of the type having a sanding unit with at least
one motorized first operating roller, an idle roller, an abra-
sive belt, arranged in a closed loop around said first op-
erating roller and said idle roller, comprising: a support
member; and a roll-up element, coupled to said support
member, having one end that can be fixed in correspond-
ence with said idle roller, movable between a rolled po-
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ementis able to support, in use, in said extended position,
said abrasive belt when it is removed from said first op-
erating roller and from said idle roller.

[0031] Itis also object of the present invention an op-
erating method of a sanding machine as defined above,
comprising the steps of: pulling said roll-up element so
as to make it pass from said rolled position to said ex-
tended position; removing said abrasive belt from said
first operating roller and from said idle roller so that it is
supported by said roll-up element; and removing said
abrasive belt from said roll-up element.

[0032] Always according to the invention, said method
may comprise the steps of: pulling said roll-up element
so as to make it pass from said rolled position to said
extended position, dragging said abrasive belt with it by
friction, removing said abrasive belt from said roll-up el-
ement.

[0033] Still according to the invention, said method
may further comprise the steps of: inserting an abrasive
belt, closed in a loop around said roll-up element, when
this is in said extended position, in such a way that said
roll-up element supports said abrasive belt; transferring
said abrasive belt into said sanding unit so as to arrange
it closed in a ring around said first operating roller and
said idle roller; and pushing said roll-up element so as to
make it pass from said extended position to said rolled
position.

Brief description of the figures

[0034] The presentinvention will be now described, for
illustrative but not limitative purposes, according to its
preferred embodiments, with particular reference to the
figures of the enclosed drawings, wherein:

figure 1 shows an isometric view of a sanding ma-
chine according to the invention;

figure 2 shows an isometric view of a sanding unit
of the machine in figure 1;

figure 3 shows an isometric view of a sanding ma-
chine according to the invention;

figure 4 shows an isometric view of a polishing group
of the machine of figure 1;

figure 5 shows a side view of a machine according
to the invention when the replacement assembly ac-
cording to the invention is in an extracted position;
figure 6 shows a side view of a machine according
to the invention when the replacement assembly ac-
cording to the invention is in a retracted position; and
figure 7 shows a front view of auxiliary equipment
for replacing an abrasive belt in a sanding machine
according to the prior art.

Detailed description

[0035] In the various figures, similar parts will be indi-
cated with the same reference numbers.
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[0036] The attached figures show a sanding machine
M for pieces made of wood, metal, ceramic, plastic, com-
posite materials, and the like, equipped with at least one
sanding unit 1, for smoothing said pieces, comprising an
abrasive belt 11 closed in a loop, a first operating roller
12, a second operating roller 13, an idle roller 14, a pad
15, wherein the abrasive belt 11 is arranged around the
first operating roller 12, the second driving roller 13, the
idle roller 14 and the pad 15.

[0037] Thesandingmachine Malsocomprises aframe
2, a supporting column 3, a motor unit 4, a transversal
upright 5, a crosspiece 6, for supporting said idle roller
14, a pneumatic actuator for tensioning the abrasive belt
(not shown in the figures).

[0038] Inthe sandingmachine Mthere are alsoaninput
station 7, an output station 8, a conveyor device 9 for
transporting the pieces to be worked from said input sta-
tion 7 to said output station 8.

[0039] The input station 7 allows the insertion of the
pieces.
[0040] The output station 8 allows the pieces to come

out the pieces machined by sanding unit 1.

[0041] The conveyor device 9, equipped with one or
more motors (not shown in the figures), transports each
piece to be machined from said input station 7 towards
said output station 8, in an advancement direction X.
[0042] Inthe embodiment described, the conveyor de-
vice 9 comprises a plurality of transport rollers.

[0043] Thesandingunit1ispositioned above said con-
veyor device 9 and extends mainly in a Z direction, per-
pendicular to said X advancement direction, andina Y
direction perpendicular to said X and Z directions.
[0044] The firstoperating roller 12, the second operat-
ingroller 13, and the idle roller 14 have a cylindrical shape
and are arranged with their longitudinal axes in the Y
direction.

[0045] The sanding unit1is movable in the Z direction,
soastobe able to carry outasanding operation on pieces
of different thicknesses. In fact, during a machining, the
sanding unit 1 must be arranged at a height such that
the first operating roller 12, the second operating roller
13, and the pad 15 face the piece, and the portion of
abrasive belt 11 arranged between said first operating
roller 12 and said second operating roller 13, is in contact
with a surface of the piece, placed on said conveyor de-
vice 9.

[0046] The sanding unit 1 performs a smoothing proc-
essonthe surface of a piece when the motor unit4 rotates
thefirstoperatingroller 12 and the second operating roller
13, which transmit motion to the abrasive belt 11.
[0047] Said firstoperatorroller 12 and second operator
roller 13 rotate in a discordant direction with respect to
the rotation direction of the conveyor rollers of the con-
veyor device 9.

[0048] The supporting column 3 is the elementthrough
which the sanding unit 1 is coupled to the frame 2 of the
machine. On the supporting column 3, in general, the
transversal upright 5 is installed, on which the first oper-
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ating roller 12 and the second operating roller 13 are in
turn installed, and the motor unit 4, having a motor 41, a
pulley, not shown in the figures, and a disc brake, not
shown in the figures. The first operating roller 12 and the
second operating roller 13 are driven by the motor 41,
by means of a belt-type transmission.

[0049] The transversal upright5 is a structural element
that extends horizontally above the first operating roller
12 and the second operating roller 13, and supports them
by means of two vertical shoulders placed at the end of
the transversal upright 5 itself.

[0050] The pneumatic actuator, for tensioning the
abrasive belt, arranged so as to have a base on the trans-
versal upright 5, comprises a cylinder and a piston,
equipped with a stem, and supports, at the end of the
stem, the crosspiece 6, which supports the idle roller 14,
whose function is to keep the abrasive belt 11 in tension.
[0051] In other embodiments, the sanding unit 1 can
comprise a first operating roller 12 and an idle roller 14,
and provide that the abrasive belt 11 is arranged, closed
in a loop, around the first operating roller 12 and the idle
roller 14.

[0052] The sanding machine M according to the inven-
tion also comprises a replacement assembly 10 for the
abrasive belt 11, coupled to said frame 2.

[0053] The replacement assembly 10 is equipped with
guiding means 101, with a support member 102, with a
roll-up element 103.

[0054] The replacement assembly 10 is also arranged
inside the closed loop formed by the abrasive belt 11.
[0055] The supportmember 102 is coupled to the guid-
ing means 101.

[0056] In the embodiment described, the guiding
means 101 are telescopic guides.

[0057] The roll-up element 103 is coupled to the sup-
port member 102 and has one end fixed in correspond-
ence with said idle roller 14.

[0058] The support member 102 is able to assume a
retracted position, in which said roll-up element 103 is
wound, and an extracted position, in which said roll-up
element 103 is extended.

[0059] When the roll-up element 103 is in the extended
position, it is able to support said abrasive belt 11 when
the latter is withdrawn from said first operating roller 12
and from said idle roller 14 to be replaced.

[0060] In the embodiment described, the roll-up ele-
ment 103 is a tape that in the wound position is rolled up
on itself in the form of a reel.

[0061] In the embodiment described, the roll-up ele-
ment 103 is made of polymeric fiber, preferably nylon
fiber or aramid fiber.

[0062] Inanother embodiment, the roll-up element 103
is equipped with an upper layer of elastomeric material
or PVC, so as to increase the friction with the abrasive
belt 11.

[0063] The functioning of the replacement assembly
10 described above is as follows.

[0064] When the abrasive belt 11 needs to be replaced
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because it is worn, the replacement assembly 10 is
moved in the Y direction, away from the machine, so that
the roll-up element 103 passes from the wound position
to the extended position.

[0065] In this way, an operator can slide the abrasive
belt 11, to be replaced, on the roll-up element 103 in an
extended position, which acts as a support, and remove
the abrasive belt 11.

[0066] Similarly, the new abrasive belt 11 is inserted
into the machine, arranging it closed in a loop around the
roll-up element 103, when this is in the extended position
and subsequently making it slide in the Y direction, ap-
proaching the machine, to arrange it closed in a loop
around said first operating roller 12 and said idle roller 14.
[0067] Subsequently, the replacement assembly 10 is
moved in the Y direction, approaching the machine, so
that the roll-up element 103 passes from the extended
position to the wound position.

[0068] In the embodiment in which the roll-up element
103 is provided with an upper layer of elastomeric mate-
rialor PVC, the roll-up element 103 is such as to generate
a friction force on the abrasive belt 11, so as to drag the
abrasive belt 11 along with it, when the replacement as-
sembly 10 is moved in the Y direction, away from the
machine and the roll-up element 103 is brought from the
wound position to the extended position.

Advantages

[0069] An advantage of the present invention is that of
providing an improved sanding machine equipped with
an assembly for replacing the abrasive belt integrated in
the machine, so as to eliminate the use of auxiliary equip-
ment for changing the belt.

[0070] A further advantage of the invention is that of
reducing the maneuvering spaces required in the vicinity
of the sanding machine.

[0071] Another advantage of the present invention is
that of reducing the risk of damaging the abrasive belt
during the replacement phase of the same.

[0072] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
modifications and/or changes can be introduced by those
skilled in the art without departing from the relevant scope
as defined in the enclosed claims.

Claims

1. Machine (M) for sanding pieces made of wood, met-
al, ceramic, plastic, composite materials, and the
like, comprising:

a frame (2); and
at least one sanding unit (1), installed on said
frame (2), comprising in turn
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at least a first motorized operating roller
(12),

an idle roller (14), and

an abrasive belt (11), arranged so as to form
a closed loop, around said first operating
roller (12) and said idle roller (14), to sand
a surface of a piece to be sanded, movable
with respect to said sanding unit (1);

characterized in that it comprises a replace-
ment assembly (10), coupled to said frame (2),
comprising

a support member (102), and

aroll-up element (103), coupled to said sup-
port member (102),

wherein said support member (102) is ca-
pable of assuming a retracted position, in
which said roll-up element (103) is rolled,
and an extracted position, in which said roll-
er shutter element (103) is extended, and
wherein said roll-up element (103) is capa-
ble of supporting, in said extracted position,
said abrasive belt (11), when it is removed
from said first operating roller (12) and from
said idle roller (14).

Sanding machine (M) according to the preceding
claim, wherein said replacement assembly (10) is
arranged inside said closed loop formed by said
abrasive belt (11).

Sanding machine (M) according to any one of the
preceding claims, wherein said roll-up element (103)
has one end fixed at said idle roller (14).

Sanding machine (M) according to any one of the
preceding claims, comprising guiding means (101),
fixed to said support member (102) and to said frame

).

Sanding machine (M) according to the preceding
claim, wherein said guiding means (101) are tele-
scopic.

Sanding machine (M) according to any one of the
preceding claims, wherein said roll-up element (103)
is a tape, which in said rolled position is rolled up on
itself in the form of a reel.

Sanding machine (M) according to any one of the
preceding claims, wherein said roll-up element (103)
is made of polymeric fiber.

Sanding machine (M) according to any one of the
preceding claims, wherein said roll-up element (103)
has an upper layer made of elastomeric material or
PVC and is able to drag with it, by friction, said abra-
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sive belt(11)when said roll-up element (103)is made
to pass from said rolled position to said extended
position.

Sanding machine (M) according to any one of the
preceding claims comprising

an input station (7), for the insertion of said piec-
es to be machined,

an output station (8), for the output of said piec-
es, and

a conveyor device (9), to transport said work-
pieces from said input station (7) to said output
station (8).

Sanding machine (M) according to any one of the
preceding claims,

wherein said sanding unit (1) comprises a sec-
ond motorized operating roller (13), and
wherein said abrasive belt (11) is also arranged
around said second operating roller (13).

Sanding machine (M) according to the preceding
claim, wherein said sanding assembly (1) comprises
a skid (15), and wherein said abrasive belt (11) is
also arranged around said skid (15).

Replacement assembly (10), which can be installed
in a sanding machine (M), of the type having a sand-
ing unit (1) with at least one motorized first operating
roller (12), an idle roller (14), an abrasive belt (11),
arranged in a closed loop around said first operating
roller (12) and said idle roller (14), comprising:

a support member (102); and

aroll-up element (103), coupled to said support
member (102), having one end that can be fixed
in correspondence with said idle roller (14), mov-
able between a rolled position and an extended
position;

wherein saidroll-up element (103) is able to sup-
port, in use, in said extended position, said abra-
sive belt (11) when it is removed from said first
operatingroller (12) and from said idle roller (14).

Operating method of a sanding machine (M) accord-
ing to any one of claims 1-11 comprising the steps of:

pulling said roll-up element (103) so as to make
it pass from said rolled position to said extended
position;

removing said abrasive belt (11) from said first
operating roller (12) and from said idle roller (14)
so that it is supported by said roll-up element
(103); and

removing said abrasive belt (11) from said roll-
up element (103).
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14. Operating method of a sanding machine (M) accord-

ing to claims 1 and 8, comprising the steps of:

pulling said roll-up element (103) so as to make
it pass from said rolled position to said extended
position, dragging said abrasive belt (11) with it
by friction,

removing said abrasive belt (11) from said roll-
up element (103).

15. Operating method according to any one of claims 13

or 14 further comprising the steps of:

inserting an abrasive belt (11), closed in a loop
around said roll-up element (103), when this is
in said extended position, in such a way that said
roll-up element (103) supports said abrasive belt
(11);

transferring said abrasive belt (11) into said
sanding unit (1) so as to arrange it closed in a
ring around said first operating roller (12) and
said idle roller (14); and

pushing said roll-up element (103) so as to make
it pass from said extended position to said rolled
position.
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