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(54) Guiding apparatus

(57) A guiding apparatus that is associable with a
machine tool (50) for machining elements (100) made of
wood or similar material, in particular a spindle-moulder,
comprises guiding means (2, 3, 4) supported by support-
ing means (10) rotatably fixed to said machine (50) such
that said guiding means (2, 3, 4) are movable between
an operating position (A, B; A’) in which said guiding
means (2, 3, 4) are superimposed on an upper face (61)

of a work plane (60) of said machine (50) for guiding the
elements (100) along an advance direction (T), and a
non-operating position (C), in which the guiding means
(2, 3, 4) are spaced apart and do not face the work plane
(60), the supporting means (10) comprising an arm (11)
provided with a first end (11a), rotatably fixed to said ma-
chine (50) around a first axis (X1), and with a second end
(11b) rotatably supporting the guiding means (2, 3, 4)
around a second axis (X2).
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Description

[0001] The present invention relates to guiding appa-
ratuses for machine tools used in the woodworking in-
dustry to make frames, shaped profiled sections, joints,
grooves and the like on pieces made of wood or similar
materials. In particular, the invention refers to an appa-
ratus for guiding workpieces being machined in a lower
vertical milling machine, commonly known as a spindle-
moulder.

[0002] Known spindle-moulders comprise a vertical-
axis milling tool positioned above a work plane on which
the workpieces are placed and moved.

[0003] The simple, or multiple, milling tool is fixed to a
spindle shaft driven by a motor that protrudes from the
work plane at a rear side of the work plan.

[0004] The machine comprises a guiding apparatus for
guiding the workpiece that is provided with sliding guides
that are arranged upstream and downstream of the mill-
ing tool and define an abutting plane that is substantially
perpendicular to the work plane and is parallel to an ad-
vance direction of the workpiece.

[0005] The guiding apparatus comprises a supporting
plate that supports the sliding guides and a guard of the
milling tool. The guides are connected to the supporting
plate so as to be adjustable in a direction that is perpen-
dicularto the abutting plane and parallel to the work plane
to adjust the position of the workpiece in relation to the
milling tool and, thus, a machining or cutting depth.
[0006] The workpiece is generally moved manually by
an operator along the advance direction.

[0007] The guides can be adjustable manually or au-
tomatically, for example, driven by suitable actuating
means.

[0008] In the case of non-rectilinear machinings, for
example manual shaping of the workpiece, for which the
presence of only the milling tool on the work plane is
required, the guiding apparatus has to be removed from
the work plane.

[0009] The known guiding apparatuses disclosed
above nevertheless require very long and laborious dis-
mantling and assembly procedures that greatly limit the
operating flexibility and productivity of the machine.
[0010] Inordertoovercome this drawback, guiding ap-
paratuses are known that are rotatably fixed to the work
plane so as to rotate around an axis that is orthogonal to
the aforesaid plane between an operating position, in
which the guiding apparatuses abut on and guide the
workpieces being machined and a non-operating posi-
tion, in which the aforesaid apparatuses are spaced apart
from the milling tool and arranged outside the work plane.
[0011] Locking means is provided at a free end of the
apparatus opposite the rotation axis to fix firmly the sup-
porting body and/or the guides to the work plane in the
operating position.

[0012] A guiding apparatus of this type is disclosed,
for example, in EP 0960686, filed by the applicant.
[0013] This apparatus enables the guides and the
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guard to be moved away from the milling tool rapidly and
simply.

[0014] Itisnevertheless not possible completely to free
the work plane as the portion of the work plane that is
rotatably connected to the apparatus in fact always re-
mains engaged, even in the non-operating position. This
limits or prevents some type of machining.

[0015] As this apparatus is movable substantially
along a circle-arch trajectory, it has the drawback of hav-
ing only one operating position in which the sliding guides
and the guard are centred, i.e. aligned longitudinally and
transversely on the milling tool.

[0016] In order to machine workpieces of different di-
mensions, the apparatus has to be provided with sliding
guides provided with a very great adjusting stroke in a
transverse direction, this determining an increase in the
total dimensions and sizes of the apparatus and an in-
crease in costs, especially if the guides are driven by
actuators.

[0017] A further drawback of such an apparatus con-
sists of the fact that itis mounted in a cantilevered manner
on the work plane of the machine and consequently re-
quires a particularly stiff and robust supporting structure
in order to avoid flexure and/or deformation that could
compromise the positioning precision and/or the correct
operation thereof. The supporting structure is therefore
very heavy and bulky.

[0018] Owing to the imprecisions in making and/or
mounting the machine and/or guiding apparatus, the sup-
porting structure of the latter may further flex in the op-
erating position. In this position, in fact, the supporting
structure is locked at opposite ends respectively by the
rotation axis and by the locking means. The flexure of
the supporting structure may cause imprecise and incor-
rect positioning of the sliding guides.

[0019] Guiding apparatuses are further known that are
fixed to the work plane of the machine by an articulated
arm comprising two members that are hinged on another.
A first member is rotatably fixed to the work plane, whilst
the second member rotatably supports the sliding guides
and the guard.

[0020] Owing to the three degrees of freedom in rota-
tion of the articulated arm, these guiding apparatuses
can be moved further away from the work plane and be
spaced away from the machine, nevertheless, they re-
quire a very laborious and complex procedure for being
precisely positioned in the operating position. The oper-
ating position, in fact, owing to the mobility of the oper-
ating arm, is not uniquely reachable from the non-oper-
ating position.

[0021] In addition to that, the aforesaid apparatuses
do not permit the work plane to be freed completely, as
a portion thereof remains anyway engaged by the first
member of the articulated arm. Further, the two members
ofthe articulated arm superimposed on one another have
significant overall dimensions.

[0022] Anobjectoftheinventionis toimprove the guid-
ing apparatuses for spindle-moulder machine tools, in
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particular increasing the versatility and flexibility of use
thereof.

[0023] Another object is to make a guiding apparatus
that is fixable to a respective machine tool so as to be
movable in a non-operating position in which it is disen-
gaged from and completely frees a work plane of said
machine.

[0024] A further object is to obtain a guiding apparatus
that is positionable in a rapid, precise and stable manner
in two distinct operating positions.

[0025] Still another object is to obtain a guiding appa-
ratus having a light and compact structure and which is
at the same time robust and reliable.

[0026] According to the invention a guiding apparatus
is provided that is associable with a machine tool for ma-
chining elements made of wood or similar material, in
particular a spindle-moulder, comprising guiding means
supported by supporting means rotatably fixed to said
machine such that said guiding means is movable be-
tween an operating position in which said guiding means
is superimposed on an upper face of a work plane of said
machine, for guiding said elements along an advance
direction, and a non-operating position, in which said
guiding means is spaced apart and does not face said
work plane, characterised in that said supporting
means comprises an arm provided with a first end, rotat-
ably fixed to said machine around a first axis, and with a
second end rotatably supporting said guiding means
around a second axis. The first axis and the second axis
are substantially parallel and perpendicular to the upper
face of the work plane.

[0027] The supporting means is fixed to the machine
so as to be arranged completely below the upper face of
the work plane. In particular, the first end of the arm is
fixable to a side face of the work plane by shelf means.
[0028] Owing to this aspect of the invention it is thus
possible to make a guiding apparatus that in the non-
operating position completely frees the upper face of the
work plane of the machine so as to enable non-rectilinear
machinings to be performed, for example manual shap-
ing of the workpiece for which the presence on the work
plane of only the milling tool is required.

[0029] The two rotation axes of the supporting means
enable the guiding means to be positioned in an operating
position and in a further operating position in which the
guiding means is centred with respect to the milling tool
of the machine. The arm can in fact be arranged in two
respective positions that are symmetrical with respect to
areference axis passing through the first axis and parallel
to the advance direction. By acting on the supporting
means it is thus possible to adjust the position of the
guiding means and machine elements having different
dimensions without the need to have guiding means
available having a very large adjusting stroke. It is thus
possible to simplify the structure of the guiding means
and reduce the total dimensions and sizes of the appa-
ratus.

[0030] The invention can be better understood and im-
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plemented with reference to the attached drawings,
which illustrate an embodiment thereof by way of non-
limiting example in which:

Figure 1 is a top plan view of the guiding apparatus
of the invention associated with a machine tool and
in an operating position;

Figure 2 is a side view of the apparatus in Figure 1,
in which the machine is partially shown;

Figure 3 is a partial rear view of the apparatus in
Figure 2;

Figure 4 is an enlarged plan view of the guiding ap-
paratus in Figure 1, arranged in a further operating
position;

Figure 5is a partial side view of the guiding apparatus
in a raised configuration;

Figure 6 is an enlarged view of a detail of the appa-
ratus in Figure 5 showing lifting means;

Figure 7 is a view like that in Figure 6, in which the
guiding apparatus is in a lowered configuration;
Figure 8 is a top plan view of the apparatus in Figure
in a non-operating position;

Figure 9 is a side view of the apparatus in Figure 8,
in which the machine tool is partially illustrated;
Figure 10 is a perspective view of another embodi-
ment of the guiding apparatus of the invention asso-
ciated with a work plane of a machine tool and in an
operating position;

Figure 11 is a side view of the apparatus in Figure 10;
Figure 12is atop plan view of the apparatus in Figure
10.

[0031] With reference to figures 1 to 9, there is illus-
trated a guiding apparatus 1 that is associable with a
machine tool 50 for machining elements 100 made of
wood or similar material, in particular a lower vertical mill-
ing machine, a so-called spindle-moulder, that is provid-
ed with a milling tool 55 with a vertical axis that protrudes
from a work plane 60 on an upper face 61 of which the
aforesaid elements 100 are located and moved. The up-
per face 61 is substantially horizontal.

[0032] The guiding apparatus 1 comprises guiding
means 2, 3, 4 supported by supporting means 10 rotat-
ably fixed to the machine 50 so that the guiding means
2, 3, 4 is movable between an operating position A (Fig-
ure 1), in which it is superimposed on the upper face 61
of the work plane 60 to guide the elements 100 along an
advance direction T, and a non-operating position C (Fig-
ure 8), in which the guiding means 2, 3, 4 are spaced
apart and do not face the work plane 60.

[0033] The guiding means 2, 3, 4 comprises a support-
ing plate 4 supporting first guiding means 2 and second
guiding means 3 arranged, in the operating condition A,
respectively upstream and downstream of the milling tool
55, for example aligned one another to form an abutting
plane for the elements that is orthogonal to the upper
face 61.

[0034] The first guiding means 2 and the second guid-
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ing means 3 are fixed to the supporting plate 4 so as to
be movable transversely to said advance direction T to
adjust, in use, a position of the elements 100 with respect
to the milling tool 55 and thus a machining or cutting
depth.

[0035] In particular, the first guiding means 2 and the
second guiding means 3 are independently movable
along an adjusting direction S that is substantially orthog-
onal to the advance direction T.

[0036] The apparatus 1 comprises first adjusting
means 6 and second adjusting means 7 arranged for
moving along the adjusting direction S respectively the
first guiding means 2 and the second guiding means 3.
The first adjusting means 6 and the second adjusting
means 7 are driven manually and comprise, for example,
movement screws of known type that are drivable by
handwheels.

[0037] Covering means 5 is also provided that is fixed
to the supporting plate 4 and interposed between the first
guiding means 2 and the second guiding means 3 to con-
tain partially the milling tool 55 in the operating configu-
ration A.

[0038] The covering means 5 comprises a first cover-
ing element 13 fixed to the supporting plate 4 and slidably
supporting a second covering element 14 connected to
the guiding means 2, 3 and movable therewith in the ad-
justing direction S.

[0039] The supporting means 10 substantially com-
prises an arm 11 provided with a first end 11a, rotatably
fixed to the work plane 60 around a first axis X1, and with
a second end 11b rotatably supporting said guiding
means 2, 3, 4 around a second axis X2. The first axis X1
and the second axis X2 are substantially parallel to one
another and perpendicular to the upper face 61.

[0040] The arm 11 comprises, for example, a tubular
element with a rectangular section, the first end 11a of
which is rotatably fixed to a side face 62 of the work plane
60 by a shelf support 12. The side face 62 is substantially
perpendicular to the upper face 61.

[0041] The shelf support 12 comprises two supporting
wings 12a, 12b that define a seat inside which the first
end 11a of the arm 11 is rotatably inserted. The shelf
support 12 is fixed to the side face 62 so that the arm 11
is arranged completely below the upper face 61, i.e. be-
low a horizontal plane M that is coplanar with the upper
face 61. The supporting wings 12a, 12b are also parallel
to the upper face 61.

[0042] Inan embodiment of the apparatus 1 that is not
illustrated in the figures, the arm 11 is rotatably fixed to
a base or frame 52 of the machine 50, or to a support of
a control panel of the machine.

[0043] In a further embodiment of the apparatus 1 that
is not illustrated, the arm 11 is rotatably housed in a
notched seat made on the upper face 61 of the work
plane and such as to enable the aforesaid arm 11 to
remain always below the horizontal plane M.

[0044] A first portion 34 of the supporting plate 4 is
rotatably connected, around the second axis X2, to the
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second end 11b of the arm 11, a second portion 35 of
the supporting plate 4 supporting the guiding means 2,
3 and the covering means 5.

[0045] It should be noted that in the non-operating po-
sition C the guiding apparatus 1 enables the upper face
61 of the work plane 60 to be freed completely to enable
non-rectilinear machinings to be performed on the ele-
ment 100, for example manual shaping of the workpiece,
for which the presence on the work plane 60 of only the
milling tool 55 (Figures 8 and 9) is necessary.

[0046] As the supporting plate 4 is rotatable around
the second axis X2, the guiding means 2, 3 and the cov-
ering means 5 can be rotated in the non-operating posi-
tion C so as not to interfere with the operator.

[0047] Asillustrated in Figure 4, the supporting means
10 enables the guiding means 2, 3 and the covering
means 5 to be positioned also in a further operating po-
sition B, in which the second end of the arm 11 is nearer
the work plane 60.

[0048] In the operating position A and in the further
operating position B the guiding means 2, 3 and the cov-
ering means are centred with respect to the milling tool
55, i.e. aligned longitudinally and transversely to the mill-
ing tool 55, as the arm 11 is arranged in respective sym-
metrical positions with respect to a reference axis Y,
passing through the first axis X1, parallel to the advance
direction T and perpendicular to the adjusting direction
S. In particular, in the operating position A the arm 10 is
rotated clockwise by an angle o with respect to the ref-
erence axis Y, whilst in the further operating position B
the arm 10 is rotated anticlockwise by the same angle o
with respect to the reference axis Y. The angle o is com-
prised, for example, between 3° and 20°, in particular 8°.
[0049] In another embodiment of the apparatus 1 that
is not illustrated in the figures, the length of the arm 11
and the position of the milling tool 55 on the work plane
60 are such that the guiding apparatus 1 has only one
further operating position, in which, for example, the arm
11 is arranged parallel to the advance direction T.
[0050] The apparatus 1 is locked in the operating po-
sitions A, B by stop pins 38 fixed to the supporting plate
4 and arranged for engaging in respective stop holes
provided on the upper face 61 of the work plane 60.
[0051] Abutting means 40 is fixed to the side face 62
to abut on the second end 11b of the arm 11 in the further
operating position B. The abutting means 40 is adjustable
for calibrating the position of the guiding means 2, 3 with
respect to the milling tool 55 in the adjusting direction S.
[0052] By acting on the supporting means 10 it is thus
possible to adjust a position of the guiding means 2, 3,
4 in the adjusting direction S. This enables elements 100
to be machined that have different dimensions without
the need to arrange first guiding means 2 and second
guiding means 3 having a very large adjusting stroke. It
is thus possible to simplify the structure of the guiding
means 2, 3 and of the corresponding movement means
6, 7 and to reduce the total dimensions of and sizes oc-
cupied by the apparatus 1.
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[0053] The guiding apparatus 1 further comprises lift-
ing means 15, interposed between the second end 11b
of the arm 11 and the supporting plate 4 for lifting or
lowering the supporting plate 4 with respect to the upper
face 61 of the work plane 60. In this manner the guiding
means 2, 3, 4 can be rotated in an easy and secure man-
ner between the non-operating position C and one of the
operating positions A, B without the risk of collisions with
the work plane 60, even in the event of flexure of the
supporting means 10. The supporting means 10 can thus
have arelatively light structure with consequentreduction
of weight, overall dimensions and costs. The lifting
means 15 enables the guiding means 2, 3, 4 and the
covering means 5 to be moved between a raised config-
uration R and a lowered configuration L in which the guid-
ing means 2, 3, 4 is respectively spaced apart from and
abutting on said upper face 61 when the aforesaid guiding
means 2, 3, 4 is in one of the operating positions A, B.
[0054] The lifting means 15 enables the supporting
plate 4 to be rotated around a third axis X3 that is sub-
stantially perpendicular to the first axis X1 and to the sec-
ond axis X2 and parallel to the upper face 61 and to the
side face 62.

[0055] The lifting means 15 comprises a movement
screw 16 inserted into a through hole 17 made on the
arm 11, at the second end 11b, and connected to the
aforesaid arm 11 by a nut screw 21. In particular, the
through hole 17 is made on an upper wall 31 and a lower
wall 32 of the arm, which are opposite and substantially
parallel to the upper face 61.

[0056] The movement screw 16 is connected to the
supporting plate 4. In particular, the movement screw 16
comprises a head 16a provided with a lower portion of
spherical shape suitable for engaging in complementary
seat 19, made on the first portion 34 of the supporting
plate 4. The head 16a of the screw 16 and the comple-
mentary seat 19 in fact form a spherical articulated joint
that enables the supporting plate 4 to tilt with respect to
the movement screw 16. At the same time the supporting
plate 4 is free to rotate around a longitudinal axis of the
movement screw 16, this axis coinciding with the second
axis X2.

[0057] The nut screw 21 engages on a threaded por-
tion 16b of the screw 16 and abuts on an internal surface
of the upper wall 31 of the arm 11. A bush 18 is fixed to,
and contains, the nut screw 21. A control lever 23 is fixed
to the bush 18.

[0058] The bush 18 enables the nut screw 21 to be
brought into phase with the control lever 23, which is
drivable manually. In particular, by acting on the control
lever 23 itis possible to rotate the bush 18 and nut screw
21 and move the screw 16 linearly along the second axis
X2, so as to move the first portion 34 of the supporting
plate 4 away from or towards the arm 11. Due to the mass
distributions and the corresponding position of the centre
of gravity, the supporting plate 4 always tends to rotate
downwards in the lowered configuration L (clockwise in
the direction of the arrow F with reference to Figures 6,
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7). The movement screw 16, which opposes this rotation
in both configurations R, L, is thus subject to traction
force.

[0059] The lifting means 15 further comprises a further
supporting plate 24 fixed to the upper wall 31 of the arm
11 and provided with a respective hole for the passage
of the movement screw 16.

[0060] The further supporting plate 24 is provided with
a plurality of pins 25, 26 fixed so as to protrude at least
on one side of said further supporting plate 24 facing the
supporting plate 4 and intended for contacting and sup-
porting the supporting plate 4 in the raised configuration
R and in the lowered configuration L.

[0061] In particular, the further supporting plate 24
comprises a pair of first pins 25 arranged along an internal
edge of said further supporting plate 24, nearer the side
face 62 of the work plane 60, and a pair of second pins
26 arranged on an external opposite edge.

[0062] In the raised configuration R (Figure 6) the first
portion 34 of the supporting plate 4 abuts on the first pins
25 and the second pins 26, protruding from the further
supporting plate 24 by the same amount.

[0063] The pins 25, 26 further support the supporting
plate 4 in the rotation around the second axis X2.
[0064] The second portion 35 of the supporting plate
4 is rotated by virtue of a folding angle formed by the two
portions 34, 35 of the supporting plate 4.

[0065] The folding angle is for example 178°.

[0066] Inthelowered configuration L (Figure 7) the first
portion 34 of the supporting plate 4 substantially abuts
only on the first pins 25, which thus act as rotation ful-
crums. The third axis X3 is an axis passing through
aligned contact portions of the first pins 25.

[0067] The lifting means 15 in fact makes a first-class
lever in which the first portion 34 and the second portion
35 of the supporting plate constitute the two arms. As the
first portion 34 is much shorter than the second portion
35, small rotations of said first portion 34 cause a con-
siderable movement of the guiding means 2, 3 and of the
covering means 5 arranged at the end of the second por-
tion 35.

[0068] Using the screw 16 and the nut screw 21 ena-
bles considerable traction force to be exerted and a work
stroke that is sufficient to rotate the supporting plate 4 to
be obtained with limited movement of the lever 23.
[0069] Itis further possible to increase the width of the
rotation of the supporting plate 4 by arranging the first
pins 25 that protrude most from the further supporting
plate 24 with respect to the second pins 26.

[0070] Itis pointed out that in the operating position A,
B, andinthe lowered configuration L, the supporting plate
4 rests completely on the work plane 60 on which the
entire weight of the guiding apparatus 1 thus rests. The
supporting means 10 does not therefore support the
weight of the guiding apparatus 1 to which they are con-
nected in fact in an articulated and non-rigid manner by
virtue of the articulated connection between the move-
ment screw 16 and supporting plate 4. For this reason,
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when the supporting plate 4 is locked on the work plane
10 by the stop pins 38 in the supporting means 10 and
in the supporting plate 4 tension states, internal flexure
and/or deformation stress are not generated.

[0071] With reference to figures 10 to 12, there is illus-
trated another embodiment of the guiding apparatus 1 of
the invention that differs from the embodiment disclosed
above through the fact that the supporting plate 4 is sub-
stantially flat, the first portion 34 and the second portion
35 being coplanar.

[0072] In this case, the lifting means 15 comprises a
further supporting plate 24 in which the first pins 25 pro-
trude more than the second pins 26.

[0073] This embodiment of the apparatus differs fur-
ther by the fact that the adjusting means 106, 107 of the
transverse position of the guiding means 2, 3 is driven
automatically and comprises actuating means 108, 109
of pneumatic or electric type.

[0074] In particular, the first adjusting means 106 act-
ing on the first guiding means 2 is driven by first actuating
means 108, whilst the second adjusting means 107 act-
ing on the second guiding means 3 is driven by second
actuating means 109.

[0075] In this embodiment of the guiding apparatus 1,
the stroke along the adjusting direction S of the guiding
means 2, 3 is sufficiently large as to enable the supporting
means 10 to have the same operating position A’ in which
the arm 11 is substantially parallel to the side face 62 of
the work plane 60.

Claims

1. Guiding apparatus that is associable with a machine
tool for machining elements (100) made of wood or
similar material, in particular a spindle-moulder,
comprising guiding means (2, 3, 4) supported by sup-
porting means (10) rotatably fixed to said machine
(50) such that said guiding means (2, 3, 4) is movable
between an operating position (A, B; A’) in which
said guiding means (2, 3, 4) are superimposed on
an upper face (61) of a work plane (60) of said ma-
chine (50) for guiding said elements (100) along an
advance direction (T), and a non-operating position
(C), in which said guiding means (2, 3, 4) is spaced
apart and does not face said work plane (60),
characterised in that said supporting means (10)
comprisesanarm (11) provided with afirstend (11a),
rotatably fixed to said machine (50) around a first
axis (X1), and with a second end (11b) rotatably sup-
porting said guiding means (2, 3, 4) around a second
axis (X2).

2. Apparatus according to claim 1, wherein said first
axis (X1) and said second axis (X2) are substantially

parallel and perpendicular to said upper face (61).

3. Apparatus according to claim 1 or 2, wherein said
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10.

11.

12.

13.

supporting means (10) is fixed to said machine (50)
so as to be completely below said upper face (61).

Apparatus according to any preceding claim, where-
in said first end (11a) of said arm (11) is fixable to a
side face (62) of said work plane (60).

Apparatus according to claim 4, wherein said sup-
porting means (10) comprises shelf means (12) that
is fixable to said side face (62) and rotatably supports
said arm (11) around said first axis (X1).

Apparatus according to claim 4 or 5, wherein said
side face (62) is substantially perpendicular to said
upper face (61).

Apparatus according to any one of claims 1 to 3,
wherein said first end (11a) is fixable to a base (52)
of said machine and/or to a support of a control panel
of said machine (50).

Apparatus according to any preceding claim, where-
in said guiding means (2, 3, 4) comprises a support-
ing plate (4) supporting first guiding means (2) and
second guiding means (3) arranged in said operating
condition (A, B; A’) respectively upstream and down-
stream of a milling tool (55) of said machine (50),
said milling tool (55) protruding from said work plane
(60).

Apparatus according to claim 8, wherein said sup-
porting plate (4) is positionable in two operating po-
sitions (A, B) in which said first guiding means (2)
and second guiding means (3) are centred with re-
spect to said milling tool (55).

Apparatus according to claim 8 or 9, wherein said
first guiding means (2) and said second guiding
means (3) are fixed to said supporting plate (4) so
as to be movable along an adjusting direction (S)
that is transverse to said advance direction (T).

Apparatus according to any one of claims 8 to 10,
comprising covering means (5) of said milling tool
(55) fixed to said supporting plate (4).

Apparatus according to any preceding claim, com-
prising lifting means (15) interposed between said
second end (11b) of said arm (11) and said guiding
means (2, 3, 4) for lifting or lowering said guiding
means (2, 3, 4) with respect to said upper face (61).

Apparatus according to claim 12, wherein said lifting
means (15) is arranged for rotating said guiding
means (2, 3, 4) around a third axis (X3) that is sub-
stantially perpendicular to said first axis (X1) and to
said second axis (X2) and substantially parallel to
said upper face (61).
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Apparatus according to claim 13, as claim 12 is ap-
pended to any one of claims 8 to 11, wherein said
lifting means (15) comprises screw means (16) con-
nected to a first portion (34) of said supporting plate
(4) and engaged with said second end (11b) by nut
screw means (21).

Apparatus according to claim 14, wherein a longitu-
dinal axis of said screw means (16) substantially co-
incides with said second axis (X2).

Apparatus according to claim 14 or 15, wherein said
lifting means (15) comprises a further supporting
plate (24) fixed to said second end (11b) and provid-
ed with pin means (25, 26) arranged for abutting on
and supporting said first portion (34) of said support-
ing plate (4).

Apparatus according to claim 16, as appended to
claim 14, wherein said nut screw means (21) is ro-
tatable manually for moving said screw means (16)
along said second axis (X2) so as to rotate a sup-
porting plate (4) substantially pivoted on said pin
means (25, 26) around said third axis (X3).

Apparatus according to any one of claims 14 to 17,
wherein said screw means (16) is connected to said
first portion (34) so as to make a substantially spher-
ical articulated joint (16a, 19).

Apparatus according to any one of claims 14 to 18,
wherein said supporting plate (4) comprises a sec-
ond portion (35) supporting at least said first guiding
means (2) and said second guiding means (3).

Apparatus according to claim 19, wherein said first
portion (34) and said second portion (35) of said sup-
porting plate (4) form a folding angle.
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