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Description

[0001] The present invention relates to a method for

sanding flat wooden articles presenting recessed or re-

lief shapings, including framed articles. The invention al-
so relates to a machine for implementing the method.

[0002] Articles of the aforesaid type include for exam-

ple the door panels of wooden kitchen furniture units,

wooden window frames, and doors themselves in par-
ticular.

[0003] Known sanding machines comprise:

- a horizontal conveyor belt on which the articles to
be sanded transitin a so-called advancement direc-
tion;

- asanding unit overlying the conveyor belt and com-
prising at least one cylindrical sanding means of
horizontal axis of rotation extending transversely to
the advancement direction, each sanding means of
said unit being of adjustable elevation; and

- another sanding unit overlying the conveyor belt
and comprising at least one cylindrical sanding
means of horizontal axis extending substantially in
the advancement direction, each sanding means of
the second unit having a length at least equal to the
width of the article to be sanded, it being of adjust-
able elevation and being movable horizontally in the
two senses in a direction substantially transverse to
the advancement direction.

[0004] As is known to the expert of the art, the afore-
said cylindrical sanding means consist essentially of a
so-called cylindrical "brush" rotatable about its own axis,
in which the filiform elements of the brush extend sub-
stantially radially from a coaxial shaft and are grouped
into rows normally parallel to the shaft axis and angularly
equidistant. Sheets of abrasive cloth are interposed be-
tween the rows of filiform elements and have their far
edge projecting beyond the free end of the filiform ele-
ments, the near edge of these sheets being fixed to the
shaft of the cylindrical sanding element. With the excep-
tion of their most inner part, which enables them to be
fixed to the relative shaft, each sheet of abrasive cloth
is cut into strips of equal width (for example 5 mm) ex-
tending outwards, this enabling the abrasive cloth, by
virtue of the presence of the filiform elements, to follow
the shapings of the article to be sanded.

[0005] Improved sanding means of this type are de-
scribed in Italian patent application MI96A 001313, of
which the inventor of the present application is a propri-
etor and inventor.

[0006] As is well known to the expert of the art, pre-
cisely because of the fact that flat articles to be sanded
present shapings, the aforedescribed known sanding
machines do not give satisfactory results, mainly be-
cause the sanding means attack the edging corners
present on the article, which can be spoiled by them.
Notwithstanding this fairly serious drawback, these ma-
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chines are widely used, there being nothing better on
the market, except obviously hand sanding which how-
ever, for cost reasons, could not possibly be used now
except for sanding only the edges of the article (as in
effect does happen), given that these are not sanded by
said machine and in any event constitute a fairly small
part of the total surface of the article to be sanded.
[0007] Before proceeding, for reasons of clarity the
terminology relative to an article to be sanded will be
defined with reference to Figure 1. This shows an iso-
metric view of a generic wooden rectangular article 10
(for example a door panel of a furniture unit or an actual
door).

[0008] As can be seen from this figure, the article 10
comprises two parallel lateral uprights 10.1 and 10.2
and two end crosspieces 10.3 and 10.4. It should be not-
ed that if the article is fairly long, one or more interme-
diate crosspieces can also be present (not provided for
simplicity in the example of Figure 1).

[0009] The four elements 10.1, 10.2, 10.3 and 10.4 of
the article 10 essentially form a peripheral frame bound-
ing its inner part. This inner part comprises a depressed
region 10.5, also in the form of a frame, adjacent to said
outer frame, and a rectangular raised central region 10.6
having in this specific example an elevation equal (but
could also be different) to that of the outer frame 10.1,
10.2, 10.3 and 10.4. It should be noted that the longitu-
dinal direction of the article 10 (in which the uprights 10.1
and 10.2 extend) coincides with its direction of advance-
ment when carried by the conveyor belt of the sanding
machine, so that the crosspieces 10.3 and 10.4 extend
in a direction perpendicular to the advancement direc-
tion.

[0010] Having said this, the object of the present in-
vention is to obviate the aforesaid drawbacks of known
sanding machines, by providing a method for sanding
wooden articles of the aforestated type, and a machine
for their sanding by such a method.

[0011] The aforesaid object is attained by a sanding
method according to the present invention, comprising
the following stages:

a) sanding the crosspieces and those inner surfac-
es of the article having an elevation the same as or
only slightly different from that of the crosspieces,
by means of a first sanding unit comprising first cy-
lindrical sanding means overlying the article which
is to be sanded and which transits in a horizontal
advancement direction, the sanding means of the
first unit rotating about their horizontal axis which is
inclined to the direction of advancement by an angle
of 0-30 degrees, the first sanding means moving
horizontally in a direction perpendicular to the ad-
vancement direction, so as to involve the whole ar-
ticle, within arange less than the width of the article;
b) sanding the recessed inner surfaces of the article
and the uprights by a second sanding unit compris-
ing second cylindrical sanding means overlying the
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article which is to be sanded and which transits in
the advancement direction, the second sanding
means having a length at least equal to the width of
the article and rotating about their own axis which
is horizontal and perpendicular to the advancement
direction, the second sanding means moving verti-
cally in the two senses so that they can be raised
to prevent their interference with the transverse cor-
ners of the article;

¢) sanding the remaining surfaces of the article, in-
cluding any reliefs having an elevation slightly
greater than that of the crosspieces and uprights,
by means of a third sanding unit comprising third
cylindrical sanding means of length at least equal
to the width of the article and overlying this latter, to
rotate at a selectively variable speed about their
own axis which is horizontal and forms an angle of
90-70 degrees to the advancement direction, the ro-
tational speed of these sanding means being re-
duced in correspondence with the reliefs to prevent
their spoiling.

To obtain an even better finish for the article,

after stage c) the following further stage is provided,
consisting of:
d) finishing sanding effected by a fourth sanding unit
comprising fourth sanding means analogous to the
third sanding means used in stage c), but softer (i.
e. with more flexible filiform elements and with an
abrasive cloth of finer grain).

The aforedescribed sanding method enables a
sanding quality to be obtained which known sand-
ing machines are totally unable to provide.

It should be noted that it is not indispensable
that stage a) precedes stage b), as the temporal or-
der of the two stages is not critical.

To avoid having to manually sand the longitudi-

nal edge of the article, the method of the invention
conveniently comprises a further stage consisting
of:
e) sanding those edges of the article parallel to the
advancement direction by means of a fifth sanding
unit comprising at least one pair of fifth cylindrical
sanding means, each fifth sanding means of each
pair lying to one side of the article which transits in
the advancement direction so as to interfere with a
longitudinal edge of this latter, the two sanding
means of each pair having their axis of rotation con-
tained in a vertical plane perpendicular to the ad-
vancement direction and symmetrically forming
with the vertical an angle which can be varied be-
tween 0 and 30 degrees.

[0012] Preferably, in addition to the rotational speed
of the third sanding means, the rotational speed of all
the other sanding means can also be varied within de-
termined limits, but (in contrast to said third means)
maintained constant during the machining of one and
the same article, such as to be able to adjust the rota-
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tional speed on the basis of the particular typology and/
or type of wood of the article to be sanded.

[0013] The invention also relates to a sanding ma-
chine for implementing the aforedescribed method. This
machine comprises:

- aconveyor device for causing the articles undergo-
ing sanding to transit horizontally, in succession, in
an advancement direction, in correspondence with
a series of sanding units;

- afirst sanding unit comprising first cylindrical sand-
ing means overlying the article transiting on the con-
veyor device in a determined advancement direc-
tion, the first sanding means being able to rotate
about their own axis which is disposed horizontally
and forms with the advancement direction an angle
of 0-25 degrees, the first sanding means being mov-
able horizontally in a direction perpendicular to the
advancement direction, so as to involve the entire
article, within a range less than the width of the ar-
ticle;

- asecond sanding unit comprising second cylindri-
cal sanding means overlying the article transiting on
the conveyor device, the second sanding means
having a length at least equal to the width of the
article and being able to rotate about their own axis
which is horizontal and perpendicular to the ad-
vancement direction, and being movable vertically
so that they can be raised to prevent their interfer-
ence with the transverse corners of the article;

- a third sanding unit comprising third cylindrical
sanding means of length at least equal to the width
of the article and overlying this latter transiting on
the conveyor device, the third sanding means being
able to rotate about their own axis which is horizon-
tal and forms an angle of 90-70 degrees to the ad-
vancement direction, there also being provided
means for selectively varying the rotational speed
of the third sanding means.

[0014] To obtain an even better finish for the article,
the machine described above in terms of its essential
characteristics can comprise fourth sanding unit com-
prising fourth cylindrical sanding means analogous to
the third sanding means, but softer.

[0015] The machine can also be provided with a fifth
sanding unit comprising at least one pair of fifth cylindri-
cal sanding means, each fifth sanding means of each
pair lying to one side of the transiting article so as to
interfere with a longitudinal edge of this latter, the two
sanding means of each pair having their axis of rotation
contained in a vertical plane perpendicular to the ad-
vancement direction and symmetrically forming with the
vertical an angle which can be varied between 0 and 30
degrees.

[0016] As already stated with reference to the method
of the invention, in addition to providing means for var-
ying the rotational speed of the third sanding means of
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the machine, means can be conveniently provided for
also varying, within determined limits, the rotational
speed of all the other sanding means, to enable their
rotational speed to be adjusted on the basis of the par-
ticular typology and/or type of wood of the article to be
sanded.

[0017] The invention will be more apparent from the
ensuing description of one embodiment of a sanding
machine according to the invention, which implements
the method of the invention. In this description reference
is made to the accompanying figures from 2 to 6, in
which:

Figure 2 is a schematic perspective view of a ma-
chine according to the present invention;

Figure 3 is a schematic perspective view showing
how the fifth sanding means operate;

Figure 4 is a schematic perspective view showing
how the first sanding means operate;

Figure 5 is a schematic perspective view showing
how the second sanding means operate;

Figure 6 is a vertical longitudinal section there-
through on the line 6-6 of Figure 5;

Figure 7 is a schematic perspective view showing
how the third and fourth sanding means operate.

[0018] As can be seen from Figure 2, the machine for
sanding articles of the initially stated type (for example
the article 10 of Figure 1) is indicated overall by 12. The
machine 12 comprises a conveyor means, consisting in
the specific illustrated example of a conveyor belt (but
could also be another type of conveyor means, for ex-
ample a roller table). The two branches 14 of the con-
veyor means are shown only partially in Figure 2 for sim-
plicity. The articles to be sanded (not shown in Figure 2
for simplicity) are rested on the upper branch in succes-
sion and advance together with the upper branch in the
direction of the arrow 16, which hence indicates the di-
rection of advancement of the articles 10. Consequently,
in the specific example illustrated in Figure 2, the article,
which advances in the direction of the arrow 16, firstly
encounters that previously defined as the fifth sanding
unit, which in this case comprises a single pair of fifth
cylindrical sanding means, indicated in Figure 2 by 18.1
and 18.2 (also see Figure 3). As already stated, these
latter have their rotational axes 24.1 and 24.2 contained
in a vertical plane perpendicular to the advancement di-
rection 16 and inclinable to the vertical in this plane by
an angle between 0 and 30 degrees (as indicated by the
arrows 26.1 and 26.2 of Figure 3). This can be useful if
the longitudinal edges of the article are not vertical or
are profiled, so as to obtain the best sanding result. The
article passes between the pair of fifth sanding means
18.1 and 18.2, each interfering with one of the two lon-
gitudinal sides of the article 10. The distance between
the two fifth sanding means 18.1 and 18.2 is previously
adjusted such that once put into rotation, they graze the
respective longitudinal edges of the article 10. In this
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respect it can be seen from Figure 3 that the machine
12 comprises reference guides 28.1 and 28.2 which en-
able the pair of fifth sanding means 18.1 and 18.2 to be
exactly positioned on the basis of the width of the article
10. The rotational speed of the fifth sanding means 18.1
and 18.2 can be varied by an inverter and relative po-
tentiometer provided on a control panel (not shown for
simplicity) of the machine 12.

[0019] It is however important to note that the fifth
sanding means 18.1 and 18.2 could be dispensed with
(in which case the longitudinal edges of the article will
be sanded manually, as happens for the transverse edg-
es). The fifth means can also be located within the ma-
chine 12 in a position different from that shown in Figure
2.

[0020] Proceeding in its advancement along the ma-
chine 12, the article 10 encounters that previously de-
fined as the first sanding unit, comprising in this specific
example two first cylindrical sanding means, indicated
by 20.1 and 20.2 (Figures 2 and 4), the rotational axes
of which are horizontal and inclined to the advancement
direction 16 by an angle which can vary between 0 and
30 degrees. The purpose of this is to obtain, on the basis
of the specific article to be sanded, a softer impact
against any reliefs or internal shapings of the article,
which however must be of modest projection (not great-
er than 5 mm). As can be seen, the sanding means 20.1
is disposed more downstream than the sanding means
20.2 so that there is no interference between the two as
aresult of their reciprocating movement in the horizontal
direction, transverse to the advancement direction 16
(as indicated by the double arrow 22). Again in this case
the rotational speed of the two first sanding means 20.1
and 20.2 (which rotate in the opposite direction, as indi-
cated by the respective arrows 30.1 and 30.2) can be
varied by an inverter with a potentiometer provided on
the control panel of the machine 12.

[0021] As already stated, the reciprocating movement
of the two first sanding means 20.1 and 20.2 in accord-
ance with the double arrow 22 has an amplitude or work-
ing stroke which is determined by the position of said
positioning guides 28.1 and 28.2, such that the sanding
means 20.1 and 20.2 involve in practice only the cross-
pieces 10.3 and 10.4 and the inner flat surface 10.6 of
the article 10 (Figure 1). The stroke can be further ad-
justed by regulators (not shown for simplicity) positioned
on the fifth sanding means 18.1 and 18.2 such that the
first sanding means 20.1 and 20.2 do not even interfere
with the inner corners of the uprights 10.1 and 10.2.
[0022] The article 10 then encounters the second
sanding unit comprising in the specific illustrated exam-
ple two second cylindrical sanding means, positioned in
succession and indicated by 32.1 and 32.2 (Figures 2,
5 and 6). They rotate about their axis in opposite direc-
tions (as indicated by the arrows 36.1 and 36.2) and are
movable in the two senses in the vertical direction (as
indicated by the double arrows 34.1 and 34.2). This en-
ables the frame-shaped recessed inner surface 10.5
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(Figure 1) of the article 10 to be sanded. In this respect,
as shown in Figure 6, on the arrival of the article 10,
each of the two second sanding means 32.1 and 32.2
is raised in order not to interfere with the front upper cor-
ner 10.8 of the article 10, it then being lowered to enable
it to sand the recessed surface 10.5.

[0023] The devices (not shown because of conven-
tional type) for raising and lowering the second sanding
means 32.1 and 32.2 comprise pneumatic cylinders
controlled by solenoid valves operated electronically by
a sensor positioned at the entry to the machine 12, to
transmit to a central unit (not shown for simplicity, but
with which the machine 12 is provided) the distance be-
tween the beginning and end of the article and the width
of the crosspieces of the article 10. Again in this case,
the rotational speed of the second sanding means 32.1
and 32.2 can be varied by an inverter and potentiometer
positioned on the control panel of the machine 12.
[0024] The article 10 then encounters said third sand-
ing unit, comprising in the specific example a single third
cylindrical sanding means 38 (Figure 7) rotatable about
its horizontal axis at a speed which can be varied (as in
the preceding cases), this axis being perpendicular to
the advancement direction 16. The sanding means 38
enables sanding of those surfaces of the article 10 which
have not yet been sanded, namely those of the uprights
10.1 and 10.2 (Figure 1), while at the same time also
refining those other surfaces of the article which have
substantially the same elevation (10.3, 10.4 and 10.6).
[0025] Asthese surfaces can present small reliefs (al-
though not shown, for simplicity, in the case of the article
10), they are prevented from being spoiled (in order not
to compromise the result of the sanding) by the provision
of conventional devices which enable the rotational
speed of the sanding means 38 to be reduced (even by
30%) when it interferes with such reliefs.

[0026] In the case of the machine 12, to obtain sand-
ing of superior quality, a fourth sanding unit is provided,
comprising in this specific example a single cylindrical
sanding means 40. This latter differs from the third sand-
ing means 38 only by being "softer" (in the aforestated
sense), but otherwise operating in the same manner.

Claims

1. A method for sanding flat wooden articles present-
ing recessed or relief shapings, comprising the fol-
lowing stages:

a) sanding the crosspieces and those inner sur-
faces of the article having an elevation equal to
or only slightly different from that of the cross-
pieces, by means of a first sanding unit com-
prising first cylindrical sanding means overlying
the article which is to be sanded and which is
horizontally transiting in a determined advance-
ment direction, the sanding means of the first
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unit rotating about their axis which is horizontal
and inclined to the direction of advancement by
an angle of 0-30 degrees, the first sanding
means moving horizontally in a direction per-
pendicular to the advancement direction, so as
toinvolve the whole surface, within arange less
than the width of the article;

b) sanding the recessed inner surfaces of the
article and the uprights by a second sanding
unit comprising second cylindrical sanding
means overlying the article which is to be sand-
ed and which is transiting in the advancement
direction, the second sanding means having a
length at least equal to the width of the article
and rotating about their own axis which is hor-
izontal and perpendicular to the advancement
direction, the second sanding means moving
vertically in the two senses so that they can be
raised to prevent their interference with the
transverse corners of the article;

c¢) sanding the remaining surfaces of the article,
including any reliefs having an elevation slightly
greater than that of the crosspieces and up-
rights, by means of a third sanding unit com-
prising third cylindrical sanding means of length
at least equal to the width of the article and
overlying this latter, to rotate at a selectively
variable speed about their own axis which is
horizontal and forms an angle of 90-70 degrees
to the advancement direction, the rotational
speed of these sanding means being reduced
in correspondence with the reliefs to prevent
their spoiling.

A method as claimed in claim 1, wherein after stage
c) a further stage is provided, consisting of:

d) finishing sanding effected by a fourth sand-
ing unit comprising fourth sanding means anal-
ogous to the third sanding means used in stage
c), but softer.

A method as claimed in claim 1, wherein a further
stage is provided consisting of:

e) sanding those edges of the article parallel to
the advancement direction by means of a fifth
sanding unit comprising at least one pair of fifth
cylindrical sanding means, each fifth sanding
means of each pair lying to one side of the ar-
ticle which transits in the advancement direc-
tion so as to interfere with a longitudinal edge
of this latter, the two sanding means of each
pair having their axis of rotation contained in a
vertical plane perpendicular to the advance-
ment direction and symmetrically forming with
the vertical an angle which can be varied be-
tween 0 and 30 degrees.
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A method as claimed in claim 1, wherein the rota-
tional speed of those sanding means other than the
third sanding means is varied between determined
limits but is maintained constant during the machin-
ing of one and the same article.

A machine for sanding flat wooden articles present-
ing recessed or relief shapings, comprising:

- a conveyor device for causing the articles un-
dergoing sanding to transit horizontally, in suc-
cession, in an advancement direction, in corre-
spondence with a series of sanding units;

- a first sanding unit comprising first cylindrical
sanding means overlying the article transiting
on the conveyor device in a determined ad-
vancement direction, the first sanding means
being able to rotate about their own axis which
is disposed horizontally and forms with the ad-
vancement direction an angle of 0-25 degrees,
the first sanding means being movable horizon-
tally in a direction perpendicular to the ad-
vancement direction, so as to involve the entire
article, within a range less than the width of the
article;

- a second sanding unit comprising second cy-
lindrical sanding means overlying the article
transiting on the conveyor device, the second
sanding means having a length at least equal
to the width of the article and being able to ro-
tate about their own axis which is horizontal and
perpendicular to the advancement direction,
and being movable vertically so that they can
be raised to prevent their interference with the
transverse corners of the article;

- a third sanding unit comprising third cylindrical
sanding means of length at least equal to the
width of the article and overlying this latter tran-
siting on the conveyor device, the third sanding
means being able to rotate about their own axis
which is horizontal and forms an angle of 90-70
degrees to the advancement direction, there al-
so being provided means for selectively varying
the rotational speed of the third sanding means.

A machine as claimed in claim 5, wherein a fourth
sanding unit is provided comprising fourth cylindri-
cal sanding means analogous to the third sanding
means, but softer.

A machine as claimed in claim 5, wherein a fifth
sanding unitis provided comprising at least one pair
of fifth cylindrical sanding means, each fifth sanding
means of each pair lying to one side of the transiting
article so as to interfere with the longitudinal edge
of this latter, the two sanding means of each pair
having their axis of rotation contained in a vertical
plane perpendicular to the advancement direction
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10.

and symmetrically forming with the vertical an angle
which can be varied between 0 and 30 degrees.

A machine as claimed in claim 5, wherein, in addi-
tion to comprising means for varying the rotational
speed of the third sanding means of the machine,
means are provided for also varying within deter-
mined limits the rotational speed of all the other
sanding means.

A machine as claimed in claim 7, wherein the fifth
sanding unit is disposed upstream of the other
sanding units.

A machine as claimed in claim 9, wherein the first
sanding unit is disposed upstream of the second
sanding unit, this latter being disposed upstream of
the third and fourth sanding units.
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