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Description

[0001] The invention relates to a machine tool, in par-
ticular a machine tool arranged for machining elongated
elements, such as, for example, workpieces made of
wood or similar materials.

[0002] Such elongated elements comprises parallel-
pipedon-shaped elements intended for being used as up-
rights and crosspieces in frames of windows, doors or
the like.

[0003] The invention further relates to a method for
machining such elongated elements.

[0004] The minimum operations provided for making
an elongated element into a semifinished product and
then into a finished product may comprise machinings
performed on front end portions of the aforesaid elongat-
ed element, said also "front-end" machinings, such as
for example cutting and/or tenoning, and operations per-
formed along a longitudinal development of the aforesaid
elongated element, for example profiling and/or slotting
and/or drilling.

[0005] EP 1281491 teaches a machine for machining
elongated elements extending longitudinally made of
wood, plastics, or similar materials, having a profiling unit
provided with at least a spindle arranged for performing
longitudinal profiling of the aforesaid workpieces.
[0006] This machine is further provided with an ad-
vancing unit arranged for moving an elongated element
to the profiling unit along a longitudinal advancing direc-
tion.

[0007] The advancing unit comprises upper clamping
jaws arranged above the elongated element and lower
clamping jaws arranged below the elongated element,
cooperating together to clamp the elongated element
during an advancing step and a machining step.

[0008] The upper clamping jaws and the lower clamp-
ing jaws are positioned on the advancing unit in such a
way that, in a plan view, the upper clamping jaws are
staggered with respect to the lower clamping jaws.
[0009] In particular, the upper clamping jaws and the
lower clamping jaws, in a plan view, have a profile with
a complementary shape.

[0010] The aforesaid upper and lower clamping jaws
are further arranged in a row on the aforesaid advancing
unit along the longitudinal advancing direction.

[0011] A drawback of the machines made according
to EP 1281491 consists of the presence of a clamping
zone, extending prevalently longitudinally, in which it is
not possible to machine the elongated element.

[0012] Thisis due to the fact that in this clamping zone
the elongated element is clamped between the upper
clamping jaws and the lower clamping jaws.

[0013] Asaresult, inorderto machine such a clamping
zone, it is necessary to provide a further advancing unit,
opposite the aforesaid advancing unitand movable along
the aforesaid longitudinal advancing direction.

[0014] The further advancing unit removes the elon-
gated elements first clamped in the advancing unit,
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clamps this elongated elements between further jaws in
a further clamping zone, opposite the aforesaid clamping
zone, and advances this elongated elements to a further
profiling unit that is longitudinally advanced with respect
to the aforesaid profiling unit, arranged for machining the
elongated elements in the clamping zone that had al-
ready been clamped between the upper clamping jaws
and the lower clamping jaws. Itis obvious that the addition
of afurther advancing unit entails an increase in the costs
to be sustained to make such a machine and increases
the overall dimensions thereof. A further drawback of the
machines made according to EP 1281491 consists of the
possibility of machining only one elongated element a
time, with consequent reduced machine productive ca-
pacity.

A still further drawback relates to the constructional com-
plexity of the known machines.

[0015] An object of the invention is to improve the ma-
chine tools arranged for machining elongated elements
made of wood or similar materials.

[0016] A further object is to make machine tools that
enable productive capacity to be increased with respect
to known machine tools.

[0017] A still further object is to make machine tools
that are cheap and easy to make.

[0018] A further object is to make machine tools with
limited overall dimensions.

[0019] A further object is to improve the machining
methods for machining elongated elements.

[0020] Inafirst aspect of the invention, there is provid-
ed a machine tool for machining elongated elements
made of wood or similar materials, comprising retaining
means arranged for clamping and moving said elongated
elements along a first longitudinal direction and provided
with a plurality of clamps, each clamp comprising clamp-
ing elements arranged for clamping said elongated ele-
ments therebetween, characterised in that said clamping
elements, in a plan view, substantially occupy the same
overall dimensions.

[0021] Owing to the first aspect of the invention it is
possible to increase the productive capacity of the ma-
chine tool significantly.

[0022] In fact, the retaining means may for example
comprise four clamps that are equidistant from one an-
other and movable along the aforesaid first longitudinal
direction.

[0023] Each clamp is then provided with a pair of jaws
facing one another and extending along a second direc-
tion, that is transverse with respect to the first direction.
[0024] This enables a plurality of elongated elements
to be moved simultaneously, for example in groups of
three at a time.

[0025] Further, the shape of the jaws, and in particular
the reduced extent along the first longitudinal direction,
and the mutual distance between two consecutive
clamps, enables a clamping zone to be greatly reduced
that is required for clamping the elongated elements and
correspondingly increasing a free surface of the elongat-
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ed elements that it is possible to machine.

[0026] This enables the machine to be simplified sig-
nificantly, which no longer requires movement devices,
with consequent containment of costs and reduction of
overall dimensions.

[0027] In a second aspect of the invention, there is
provided a machine tool for machining elongated ele-
ments made of wood or similar materials, comprising re-
taining means arranged for clamping and moving said
elongated elements along a first longitudinal direction
comprising at least a clamp comprising clamping ele-
ments arranged for clamping said elongated elements
therebetween, characterised in that it further comprises
an abutting element movable along a second direction,
that is transverse to said first direction, with respect to
said clamping elements.

[0028] Inanembodiment of the invention the retaining
means comprises an active portion arranged for clamp-
ing an elongated element to be machined and a further
portion, adjacent to the active portion, provided with an
unloading belt arranged for unloading an elongated ele-
ment that has already been machined.

[0029] In a third aspect of the invention, there is pro-
vided a method for machining elongated elements made
of wood or similar materials defining a first longitudinal
direction, comprising retaining said elongated elements
in a clamping element of first retaining means in such a
way that a first elongated element of said elongated el-
ements protrudes along a second direction, that is trans-
verse to said first direction, by a certain amount from said
clamping element, approaching along said second direc-
tion said first retaining means to second retaining means
suitable for receiving and retaining said elongated ele-
ments, releasing said clamping element, moving away
along said second direction said clamping element from
said second retaining means by a further certain amount,
characterised in that said moving away comprises main-
taining an abutting element of said first retaining means
locked along said second direction in such a way that a
second elongated element of said elongated elements
protrudes from said clamping element substantially by
said certain amount.

[0030] Owing to the second and the third aspect of the
invention it is possible to increase further the productive
capacity of the machine tool.

[0031] Infact, itis possible to machine simultaneously
two elongated elements by transferring a partially ma-
chined elongated element from the first retaining means
to the second retaining means.

[0032] In fact, for example if the elongated elements
are in groups of three elements, it is possible to transfer
a first elongated element from the first retaining means
to the second retaining means, machining a face of the
first elongated element whilst the first elongated element
is clamped in the active portion of the second retaining
means and simultaneously machine also a second face
opposite the first face of a second elongated element
whilst the second elongated element is clamped by the
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first retaining means.

[0033] Subsequently, it is possible to unload through
the unloading belt the first elongated element from the
machine, whilst the second elongated element retained
by the aforesaid active portion and a third element re-
tained by the first clamping means are machined simul-
taneously.

[0034] Theinventioncan be betterunderstood and car-
ried into effect with reference to the attached drawings
in which some embodiments of the invention are shown
by way of nonlimiting example, in which:

Figure 1 is an axonometric view of a machine tool
arranged for machining elongated elements;
Figure 2 is a side view of a detail of the machine in
Figure 1;

Figure 3 is a rear view of the detail in Figure 3;
Figure 4 is a plan view of the machine tool in Figure
1 that illustrates a possible operating sequence
thereof;

Figure 5 is an axonometric view of an alternative
embodiment of the machine in Figure 1;

Figure 6 is a plan view of the machine tool in Figure
5 that illustrates a possible operating sequence
thereof;

Figure 6a is an enlarged detail of Figure 6;

Figure 7 illustrates a possible operating sequence
of the machine in Figure 5;

Figure 8 is an axonometric view of a further alterna-
tive embodiment of the machine in Figure 1.

[0035] With reference to Figure 1 there is shown a ma-
chine tool 1 arranged for machining elongated elements
2, made of wood or similar materials, extending preva-
lently along a first longitudinal direction X.

[0036] The elongated elements 2, for example paral-
lelpipedon-shaped, can be grouped in groups of free el-
ements, and, after suitable machinings, can be subse-
quently used as uprights or crosspieces in window
frames, doors or the like. The machine tool 1 is arranged
for performing on the elongated elements 2 machinings
such as, for example, cutting, tenoning, drilling and mill-
ing.

[0037] The machine tool 1 comprises a base 3 extend-
ing prevalently along the aforesaid first direction X.
[0038] Along the base 3 there are defined a loading
station 4, in which the elongated elements 2 are loaded
on the machine tool 1, and a first working station 5, in
which the elongated elements 2 are machined.

[0039] The first working station 5 further comprises an
unloading zone 6 in which the elongated elements 2 are
unloaded from the machine tool 1.

[0040] The base 3 supports, substantially at the load-
ing station 4, a drawing near element 7, extending along
the first direction X, for example of pneumatic type.
[0041] The drawing near element 7 is arranged for re-
ceiving and moving the elongated elements 2 on the ma-
chine tool 1 and is movable along a second transverse
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direction Y thatis substantially perpendicular with respect
to the first direction X, between a first loading position G
(represented by a broken line) in which the elongated
elements 2 are loaded onto a loading belt 8 and a first
unloading position H in which the elongated elements 2
are unloaded from the loading belt 8 (Figure 4).

[0042] The loading belt 8 extends along the first direc-
tion X and is arranged for advancing the elongated ele-
ments 2 along a direction substantially parallel to the
aforesaid first direction X.

[0043] The loading belt 8 further comprises an end 9
provided with a first abutment 10, extending along the
second direction Y, used as an abutment during aloading
step for loading the elongated elements 2.

[0044] The drawing near element 7 further comprises
a pusher 11, having a substantially trapezoidal shape,
extending along the first direction X, arranged for pushing
transversely the elements 2 along the aforesaid second
direction Y.

[0045] In fact, the pusher 11 is movable with respect
to the loading belt 8 towards and away from a clamping
and movement device 12 arranged for receiving, retain-
ing and moving the elongated elements 2.

[0046] The device 12 is movable along the first direc-
tion X by means of sliding blocks 13 that are slidable
along guides 14 obtained in a side surface 15 of the base
3.

[0047] In particular, the device 12 is movable between
afirst operating position A (represented by a broken line),
in which the device 12 is positioned substantially at the
aforesaid loading station 4 and faces the drawing near
element 7, and a second operating position B, in which
the device 12 is positioned substantially at the aforesaid
first working station 5 (Figure 4).

[0048] The device 12 comprises a plurality of clamps
16, for example four in number, arranged in such a way
as to define a row along the aforesaid first direction X,
shown in detail in Figures 2 and 3.

[0049] Each clamp 16 comprises a frame 19, extend-
ing along a third substantially vertical direction Z, provid-
ed with a first face 20 on which are positioned the afore-
said sliding blocks 13 and a second face 21, opposite
the aforesaid first face 20, on which further guides 22 are
positioned.

[0050] The further guides 22 are slidingly associated
with a sliding block element 23.

[0051] The sliding block element 23 is associated with
an upright element 26 of a first upper jaw 17 with which
the clamp 16 is provided.

[0052] Thefirstjaw 17, extending substantially parallel
to the second direction Y, has substantially the shape of
an upturned "L" and is provided with a first active surface
24 arranged for contacting an upper transverse portion
25 of the elongated elements 2.

[0053] With the frame 19 there is further associated a
second lower jaw 18, extending substantially parallel to
the second direction Y, provided with a second active
surface 27, facing the first active surface 24, arranged
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for contacting a further lower transverse portion 28 of the
elongated elements 2.

[0054] Further, the second active surface 27 compris-
es an end zone 30 provided with a second abutment 29
used as an abutment during a transferring step of the
elongated elements 2 from the drawing near element 7
to the device 12, as will be disclosed better below.
[0055] The firstjaw 17 and the second jaw 18 face one
another in such a way that, in a plan view, the first jaw
17 and the second jaw 18 substantially occupy the same
overall dimensions.

[0056] Further, the first jaw 17 is movable, through an
actuator 31 (for example pneumatic), substantially par-
allel to the third direction Z, between a clamping position
and a resting position D (Figure 2), in which respectively
the active surface 24 presses, and does not press, onto
the transverse portion 25 of the elongated elements 2.
[0057] Each clamp 16 further comprises an ejecting
element 33 positioned between the first jaw 17 and the
second jaw 18, extending substantially along the second
direction Y, provided with a pad 43.

[0058] The pad 43 is moved by a further actuator 44,
for example pneumatic, along the second direction Y and
is arranged for contacting a vertical portion 34 of the elon-
gated elements 2.

[0059] Each clamp 16 further comprises a pair of ar-
resting teeth 35 positioned in a further end zone 90, op-
posite the aforesaid end zone 30 substantially laterally
with respecttothe second jaw 18, arranged for contacting
a further vertical portion 37 of the elongated elements 2,
opposite the vertical portion 34, to lock the elongated
elements 2 transversely.

[0060] In particular, the arresting teeth 35 are movable
between a further clamping position (not shown) and a
further resting position E (Figures 2 and 3), in which the
arresting teeth 35 are respectively in contact and not in
contact with the further vertical portion 37.

[0061] The arresting teeth 35 are moved between the
further resting position E and the further clamping posi-
tion through another actuator 36, for example pneumatic.
[0062] Each clamp 16 is further moved along a direc-
tion substantially parallel to the first direction X through
motor means 32.

[0063] Inan embodiment of the invention, each clamp
16 is movable along the axis X in an independent manner
from one another.

[0064] The machine tool 1 further comprises afirst por-
tal 40 positioned in the first working station 5 (Figure 1).
[0065] The first portal 40 is movable along the base 3
along the first direction X and supports a working unit 46,
shown in Figure 4, movable along the first direction X,
the second direction Y and the third direction Z, arranged
for machining the elongated elements 2.

[0066] The working unit 46 may comprise an electric
spindle with which operating heads can be associated,
for example milling units, facing tools, tenoning tools,
drilling tools, etc, arranged for enabling the desired ma-
chinings to be performed.
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[0067] In an embodiment of the invention, not shown,
it is possible to provide several portals and several tool
units, according to the number of machinings to be per-
formed and the time required to perform such machin-
ings.

[0068] The machine tool 1 is further provided with an
unloading belt 41 positioned in the first working station 5
thatis longitudinally advanced with respect to the drawing
near element 7.

[0069] The unloading belt 41 extends along the first
direction X and is arranged for receiving and subsequent-
ly advancing the elongated elements 2 in a direction sub-
stantially parallel to the aforesaid first direction X towards
the unloading zone 6, in such a way as to unload the
elongated elements from the machine tool 1.

[0070] The unloading belt 41 is further movable along
the second direction Y between a second loading position
| (represented by a broken line) in which the unloading
belt41receivesthe elongated elements 2 from the device
12, and a second unloading position L in which the un-
loading belt41 unloads the aforesaid elongated elements
2 from the machine tool 1, which are shown in Figure 4.
[0071] The operation of the machine tool 1 is disclosed
below with particular reference to Figure 4.

[0072] In the initial loading step, the elongated ele-
ments 2, for example in groups of three elements mutu-
ally drawn near along the first direction X, are arranged
on the drawing near element 7 positioned in the first load-
ing position G.

[0073] In particular, the elongated elements 2 are po-
sitioned on the loading belt 8, which advances the elon-
gated elements 2 along the first direction X until an end
portion 42 of the elongated elements 2 abuts on the first
abutment 10.

[0074] Subsequently, the loading belt 8 stops and the
drawing near element 7 is positioned in the first unloading
position H approaching the device 12 positioned in the
first operating position A.

[0075] Inturn, the arresting teeth 35 are positioned in
the further resting position E and the first jaw 17 of each
clamp 16 is positioned in the resting position D, in such
a way as to be suitable for receiving the elongated ele-
ments 2.

[0076] Subsequently, the pusher 11 is driven towards
the device 12.
[0077] Inthisway, the pusher 11 pushes the elongated

elements 2 towards the device 12, until a first longitudinal
side 45 of a first elongated element 44 of the aforesaid
elongated elements 2 abuts on the second abutment 29.
[0078] Stillsubsequently, the arresting teeth 35 are po-
sitioned in the further clamping position to lock the elon-
gated elements 2 transversally.

[0079] still subsequently, the first jaws 17 are posi-
tioned in the clamping position in such a way as to lock
the elongated elements 2 transversely and longitudinally.
[0080] At this point, the device 12 is positioned in the
second operating position B in such a way that the work-
ing unit 46 can perform the desired machinings, the draw-
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ing near element 7 is repositioned in the first loading po-
sition G, whilst the unloading belt 41 is positioned in the
second unloading position L.

[0081] Once the desired machinings have been per-
formed by the working unit 46, the unloading belt 41 is
positioned in the second loading position approaching
the device 12 to receive the elongated elements 2.
[0082] The firstjaws 17 are repositioned in the resting
position D, the arresting teeth 35 are positioned in the
further resting position E and the ejecting elements 33
of the clamps 16 are driven that push the elongated el-
ements 2 onto the unloading belt 41 along the second
direction Y.

[0083] Still subsequently, the unloading belt 41 is po-
sitioned in the second unloading position L and is driven
to make the elongated elements 2 slide to the unloading
zone 6.

[0084] It should be noted that during machining of a
first unit of elongated elements, a second group of elon-
gated elements can be loaded onto the loading belt 8 in
"masked time".

[0085] Inanalternative embodiment, shown in Figures
6, 6a and 7, there is provided a machine tool 1’, which
differs from the machine tool 1 shown in Figure 1, inas-
much as the machine tool 1’ is devoid of the unloading
belt 41 and of the unloading zone 6 and is provided with
a second working station 50 that is longitudinally ad-
vanced with respect to the first working station 5 along
the base 3, arranged for performing, for example, a pro-
filing on the elongated elements 2.

[0086] The second working station 50 is provided with
first retaining means 52 and with second retaining means
53 extending along the first direction X, arranged for re-
ceiving, retaining and moving the elongated elements 2.
[0087] The first retaining means 52 is movable along
the first direction X between a third loading position M
(represented by a broken line) and a third unloading po-
sition N, in which the first retaining means 52 are respec-
tively positioned in the first working station 5 and in the
second working station 50.

[0088] In particular, in the third loading position M, the
first retaining means 52 is substantially opposite and co-
planar with the device 12, whilst in the third unloading
position N, the first retaining means 52 is substantially
opposite and coplanar with the second retaining means
53.

[0089] Inparticular, thefirstretaining means 52 is mov-
able along the second direction Y, when positioned in
the third loading position M, between a first transverse
position R and a second transverse position S, for re-
ceiving from the device 12, as will be better disclosed
below, the elongated elements 2.

[0090] On the other hand the first retaining means 52
is movable along the second direction Y, even when in
the third unloading position N, towards and away from
the second retaining means 53 to enable the elongated
elements 2 to be machined by the working unit 46 and
to be transferred to the second transferring means 53.
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[0091] Thefirstretainingmeans 52 comprises aclamp-
ing element 51 arranged for clamping the elongated el-
ements 2.

[0092] The clamping element 51 comprises a first up-
per wall 54 and a second lower wall 55 that are opposite
one another and substantially parallel, extending longi-
tudinally and substantially parallel to a plane XY.
[0093] The first wall 54 and the second wall 55 are
moved along the third direction Z between a clamping
position and a releasing position, that are not shown, in
which the first wall 54 and the second wall 55 respectively
clamp and release the elongated elements 2, through
actuating means, for example pneumatic actuating
means, that are not shown.

[0094] This also enables the grip of the elongated el-
ements 2 to be adjusted according to the thickness there-
of.

[0095] The clamping element 51 is further movable
along the second direction Y with respect to an abutting
element 56 of the first retaining means 52.

[0096] Also the abutting element 56, extending longi-
tudinally and interposed between the first wall 54 and the
second wall 55, can be moved along the second direction
Y with respect to the clamping element 51.

[0097] The second retaining means 53 comprises a
further clamping element 59 arranged for clamping the
elongated elements 2.

[0098] The further clamping element 59 comprises a
third upper wall 57 and a fourth lower wall 58 that are
opposite one another and are substantially parallel, ex-
tending longitudinally and substantially parallel to a plane
XY.

[0099] The third wall 57 and the fourth wall 58 are
moved along the third direction Z between a further
clamping position and a further releasing position, which
are not shown, in which respectively the third wall 57 and
the fourth wall 58 clamp and release the elongated ele-
ments 2, through further actuating means, for example
pneumatic actuating means, which are not shown.
[0100] The third wall 57 and the fourth wall 58 comprise
respective end portions comprising respectively an ac-
tive portion 60 and a further active portion 61, facing one
another, arranged for contacting the elongated elements
2 during a clamping step.

[0101] The fourth wall 58 further comprises a further
unloading belt 62, adjacent to and substantially coplanar
with the further active portion 61, and positioned down-
stream of the latter, with respectto the second direction Y.
[0102] The further unloading belt 62 extends longitu-
dinally and is arranged for advancing, at the end of ma-
chining, the elongated elements 2 along the first direction
X to a further unloading zone 63 and then evacuating the
latter from the machine tool 1', as disclosed below.
[0103] Asshownin Figure 6a, the first wall 54, the sec-
ond wall 55, the active portion 60 and the further active
portion 61 can provide an irregular profile 64, for example
serrated, to encourage the clamping of the elongated el-
ements 2.
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[0104] The operation ofthe machinetool 1’is disclosed
below with particular reference to Figures 6 and 7.
[0105] This operation is taught from the first working
station 5, inasmuch as the operations conducted up-
stream of the latter, precisely in the loading station 4,
have already been disclosed previously with reference
to machine tool 1.

[0106] Once the working unit 46 has performed the
desired operations on the elongated elements 2, for ex-
ample machinings such as cutting, tenoning, drilling, mill-
ing in the first working station 5, the elongated elements
2 can be transferred from the device 12 to the first retain-
ing means 52.

[0107] In order to do so, the first retaining means 52
is positioned in the third loading position M and in the
first transverse position R, with the first wall 54 and the
second wall 55 positioned in the releasing position, in
such a way as to be able to receive the elongated ele-
ments 2.

[0108] The firstjaws 17 of the device 12 are positioned
in the resting position D, the arresting teeth 35 are posi-
tioned in the further resting position E and the ejecting
elements 33 of the clamps 16 are driven that push the
elongated elements 2 to the first retaining means 52 until
the elongated elements 2 abut on the abutting element
56.

[0109] Subsequently, the first wall 54 and the second
wall 55 are positioned in the clamping position to clamp
the elongated elements 2, and still subsequently the first
retaining means 52 is positionedinthe second transverse
position S.

[0110] Subsequently, the device 12 is repositioned in
the first operating position A to receive further elongated
elements to be machined.

[0111] Atthis point, the first clamping means 52 is po-
sitioned in the third unloading position N, and the first
portal 40 is positioned in the second working station 50.
[0112] In an embodiment of the invention, which is not
shown, the machine tool 1’ is provided with a first portal
arranged for machining the elongated elements in the
first working station 5 and of a second portal arranged
for machining the elongated elements in the second
working station 50, in such a way as to significantly in-
crease the productive capacity of the machine tool 1'.
[0113] Subsequently, the working unit 46 can machine
the first longitudinal side 45 of the first elongated element
44, the first elongated element 44 being retained by the
clamping element 51 in such away that the first elongated
element 44 protrudes from the latter by a certain amount
AA along the second direction Y (Figure 7a).

[0114] Once machining has been completed on the
first longitudinal side 45 (Figure 7b), for example a pro-
filing, the firstretaining means 52 approaches the second
retaining means 53 in such a way that the first elongated
element 44 is received, at least partially, between the
active portion 60 and the further active portion 61 posi-
tioned in the further release position.

[0115] Subsequently, the active portion 60 and the fur-
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ther active portion 61 are positioned in the still further
clamping position and still subsequently the first wall 54
and the second wall 55 are positioned in the releasing
position.

[0116] Subsequently (Figure 7c), the clamping ele-
ment 51 moves away from the second retaining means
53.

[0117] Whilst the clamping element 51 moves away
from the aforesaid second retaining means 53, the abut-
ting element 56 remains fixed with respect to the latter
in such away that a second elongated element 70 of said
elongated elements 2 protrudes from the clamping ele-
ment 51 substantially by that certain amount AA.
[0118] Subsequently, the first wall 54 and the second
wall 55 are positioned in the clamping position.

[0119] Subsequently the first retaining means 52 is re-
positioned in the third unloading position N (Figure 7d).
[0120] In the third unloading position N, the working
unit 46 can machine a second longitudinal side 71 of the
firstelongated element 44 opposite and substantially par-
allel to the first longitudinal side 45, and a third longitu-
dinal side 72 of the second elongated element 70 facing
the second longitudinal side 71.

[0121] In an embodiment of the invention, the working
unit 46 can substantially perform at the same time the
required machinings on the second longitudinal side 71
and on the third longitudinal side 72.

[0122] At the end of machining, the first transferring
means 52 is moved again to the second retaining means
53 (Figure 7e) in such a way that the second elongated
element 70 is positioned almost in contact with the first
elongated element 44.

[0123] Subsequently, the active portion 60 and the fur-
ther active portion 61 are positioned in the further releas-
ing position and the first retaining means 52 are moved
nearer the second retaining means 53 (Figure 7f), in such
a way that the first elongated element 44 is pushed by
the second elongated element 70 on the further unload-
ing belt 62.

[0124] Subsequently, the active portion 60 and the fur-
ther active portion 61 are positioned in the further clamp-
ing position, after which the further unloading belt 62
evacuates the first elongated element 44 from the ma-
chine tool 1.

[0125] Subsequently, the first wall 54 and the second
wall 55 is positioned in the releasing position and the
clamping element 51 is moved away from the second
retaining means 53 (Figure 79).

[0126] Whilst the clamping element 51 moves away
from the aforesaid second retaining means 53, the abut-
ting element 56 remains fixed in respect to the latter in
such a way that a third elongated element 73 of said
elongated elements 2 protrudes from the clamping ele-
ment 51 substantially by that certain amount AA.
[0127] Subsequently, the first wall 54 and the second
wall 55 are positioned in the clamping position.

[0128] Subsequently, the first retaining means 52 is
repositioned in the third unloading position N (Figure 7h).
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[0129] In the third unloading position N, the working
unit 46 can machine a fourth longitudinal side 74 of the
second elongated element 70 opposite and substantially
parallel to the third longitudinal side 72, and a fifth longi-
tudinal side 75 of the third elongated element 73 facing
the fourth longitudinal side 74.

[0130] Inan embodiment of the invention, the working
unit 46 can substantially perform at the same time the
required machinings on the fourth longitudinal side 74
and on the fifth longitudinal side 75.

[0131] At the end of machining, the first retaining
means 52 again approaches the second retaining means
53 (Figure 7i), in such a way that the third elongated
element 73 is positioned almost in contact with the sec-
ond elongated element 70.

[0132] Subsequently, the active portion 60 and the fur-
ther active portion 61 are positioned in the further releas-
ing position and the first retaining means 52 are moved
nearer the second retaining means 53 (Figure 71), in
such a way that the second elongated element 70 is
pushed by the third elongated element 73 onto the further
unloading belt 62.

[0133] Subsequently, the active portion 60 and the fur-
ther active portion 61 are positioned in the further clamp-
ing position, after which the further unloading belt 62
evacuates the second elongated element 70 from the
machine tool 1'.

[0134] Subsequently, the first wall 54 and the second
wall 55 are positioned in the releasing position and the
first retaining means 52, devoid of elongated elements
2, moves away from the second retaining means 53, in
the third unloading position N (Figure 7m), and the abut-
ting element 56 is moved along the second direction Y
with respect to the clamping element 51, in such a way
that the second retaining means 52 is suitable for receiv-
ing further elongated elements 2.

[0135] At this point, the working unit 46 can machine
a sixth longitudinal side 77 of the third elongated element
73 opposite and substantially parallel to the fifth longitu-
dinal side 75.

[0136] At the end of machining, in order to evacuate
the third elongated element 73, two situations may occur:
a first case in which during machining of the sixth longi-
tudinal side 77 the further elongated elements 2’ are load-
ed in "masked time" and a second case in which the first
retaining means 52 are not loaded with further elongated
elements 2.

[0137] Inthe first case (Figure 7n), the third elongated
element 73 is positioned on the further unloading belt 56
by a fourth elongated element 76, in a similar manner to
what has been said previously for the first elongated el-
ement 44 and the second elongated element 70.
[0138] In the second case (Figures 70 and 7p), the
empty first retaining means 52 approaches the second
retaining means 53, in such a way that the clamping el-
ement 51 is almost in contact with the further clamping
element 59, after which the active portion 60 and the
further active portion 61 are positioned in the further re-
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leasing position.

[0139] Subsequently (Figure 7p), the abutting element
56 moves towards the second retaining means 53, main-
taining the clamping element 51 fixed.

[0140] In this way, the abutting element 56 interacts
with the sixth longitudinal side 77 and pushes the third
elongated element 73 onto the further unloading belt 62,
which evacuates the third elongated element 73 from the
machine tool 1'.

[0141] It should be noted that an elongated element
passes from the first retaining means 52 to the second
retaining means 53, always with the elongated element
locked, which entails good movement precision.

[0142] It should further be noted that an elongated el-
ement is unloaded individually in "masked time" during
profiling, with a consequent increase of the productive
capacity of the machine tool.

[0143] In an alternative embodiment shown in Figure
8, there is provided a machine tool 1" , which differs from
the machine tool 1 shown in Figure 1, inasmuch as the
machine tool 1" is provided with a multifunctional plane
80, extending along the first direction X and supported
by the base 3, positioned in the first working station 5.
[0144] The machinetool 1" is arranged for performing,
for example, cutting, tenoning, drilling, milling, profiling,
rabetting and pantograph machinings on the elongated
elements 2.

[0145] The multifunctional plane 80 comprises a plu-
rality of bars 81 extending substantially parallel to the
second direction Y and adjustable parallel to the first di-
rection X.

[0146] The bars 81 are arranged for supporting the
elongated elements 2, which can be handled and posi-
tioned manually by an operator.

[0147] Each bar 81 can be provided with gripping ele-
ments 82 arranged for retaining the elongated elements
2 during the aforesaid machinings, comprising for exam-
ple suction cups or clamps.

[0148] Once the aforesaid machinings have been
completed, the elongated elements 2 are evacuated from
the machine tool 1" through a still further unloading belt
83.

[0149] In an embodiment of the invention that is not
shown the multifunctional plane 80 may not be supported
by the base 3 and may be positioned substantially parallel
to the latter.

[0150] In a further embodiment of the invention that is
not shown, the multifunctional plane 80 can be associat-
ed with the machine tool in one of the manners disclosed
above.

Claims

1. Machine tool for machining elongated elements (2)
made of wood or similar materials, comprising re-
taining means (12) arranged for clamping and mov-
ing said elongated elements (2) along a first longitu-

10

15

20

25

30

35

40

45

50

55

10.

11.

12.
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dinal direction (X) and provided with a plurality of
clamps (16), each clamp (16) comprising clamping
elements (17, 18) arranged for clamping said elon-
gated elements (2) therebetween, characterised in
that said clamping elements (17, 18), in a plan view,
substantially occupy the same overall dimensions.

Machine according to claim 1, wherein said clamping
elements (17, 18) extend along a second direction
() that is transverse to said first direction (X).

Machine according to claim 1, or 2, wherein said
clamping elements comprise a first jaw (17) and a
second jaw (18), facing one another.

Machine according to claim 3, wherein said first jaw
(17) is movable along a third substantially vertical
direction (Z) towards and away from said second jaw
(18).

Machine according to any preceding claim, wherein
each of said clamps (16) comprises an ejecting ele-
ment (33) that is movable along said second direc-
tion () suitable for interacting with a portion (34) of
said elongated elements (2).

Machine according to claim 5, wherein said ejecting
element (33) is positioned between said firstjaw (17)
and said second jaw (18).

Machine according to claim 5, or 6, wherein said
ejecting element (33) comprises a pneumatic actu-
ator (44).

Machine according to any one of claims 5 to 7,
wherein each of said clamps (16) comprises an end
zone (30) provided with a projecting element (29)
arranged for contacting said portion (34).

Machine according to claim 8, wherein said project-
ing element (29) projects from an active surface (27)
of said second jaw (18) arranged for contacting said
elongated elements (2).

Machine according to claim 8, or 9, wherein each
clamps (16) comprises a further end zone (90), op-
posite said end zone (30), provided with an arresting
element (35) arranged for interacting with said pro-
jecting element (29) to lock said elongated elements
(2) transversely.

Machine according to claim 10, wherein said arrest-
ing element (35) is movable between a locking po-
sition and a releasing position for locking and releas-
ing said elongated elements (2).

Machine according to claim 10, or 11, wherein said
arresting element comprises arresting teeth (35) ar-
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ranged for interacting with a further portion (37) of
said elongated elements (2), said further portion (37)
being opposite said portion (34).

Machine according to any preceding claim, wherein
said plurality of clamps comprises clamps (16) as-
sociated with one another in such a way as to move
together along said first direction (X) along a base
(3) of said machine.

Machine according to claim 13, wherein said base
(3) supports in a loading zone (4) a drawing near
element (7) extending along said first direction (X)
arranged for receiving and moving said elongated
elements (2).

Machine according to claim 14, wherein said drawing
near element (7) is movable along said second di-
rection (Y) towards and away from said plurality of
clamps (16).

Machine according to claim 14, or 15, wherein said
drawing near element (7) comprises a loading belt
(8) arranged for advancing said elongated elements
(2) along said first direction (X).

Machine according to any one of claims 14 to 16,
wherein said drawing near element (7) comprises a
pushing element (11) thatis movable along said sec-
ond direction (Y) with respect to said loading belt (8),
towards and away from said plurality of clamps (16).

Machine according to any one of claims 13 to 17,
wherein said base (3) supports in a working zone
(5), which is longitudinally advanced with respect to
said loading zone (4), an unloading belt (41) ar-
ranged for receiving said elongated elements (2)
from said plurality of clamps (7) and for evacuating
said elongated elements (2) from said machine.

Machine according to claim 18, wherein said unload-
ing belt (41) is moved by moving means that moves
said unloading belt (41) along said second direction
(Y) towards and away from said plurality of clamps
(16).

Machine according to any one of claims 1 to 17,
wherein said retaining means comprises first retain-
ing means (52) comprising further clamping ele-
ments (51) arranged for clamping said elongated el-
ements (2) therebetween.

Machine according to claim 20, wherein said further
clamping elements (51) comprise afirstwall (54) and
a second wall (55) opposite one another extending
along said first direction (X).

Machine according to claim 21, wherein said first wall
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30.

31.

32.

33.

34.
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(54) and said second wall (55) are movable towards
and away from one another along said third direction

@).

Machine according to any one of claims 20 to 22,
wherein said first retaining means (52) comprises an
abutting element (56) that is movable along said sec-
onddirection (YY) with respectto said further clamping
elements (51), arranged for interacting with said
elongated elements (2).

Machine according to claim 23, wherein said abutting
element (56) is positioned between said first wall (54)
and said second wall (55).

Machine according to claim 23, or 24, wherein said
abutting element (56) extends along said first direc-
tion (X).

Machine according to any one of claims 20 to 25,
wherein said first retaining means (52) is movable
along said first direction (X) along said base (3).

Machine according to any one of claims 20 to 26,
wherein said first retaining means (52) is movable
along said second direction (Y).

Machine according to any one of claims 1 to 17, or
20 to 27, wherein said retaining means comprises
second retaining means (52) comprising still further
clamping elements (59) arranged for clamping said
elongated elements (2) therebetween.

Machine according to claim 28, wherein said still fur-
ther clamping elements (59) comprises a third wall
(57) and a fourth wall (58) facing one another and
extending along said first direction (X).

Machine according to claim 29, wherein said third
wall (57) and said fourth wall (58) move towards and
away from one another along said third direction (Z).

Machine according to claim 29, or 30, wherein said
third wall (57) and said fourth wall (58) comprise re-
spective end portions comprising respectively an ac-
tive portion (60) and a further active portion (61),
facing one another, arranged for clamping said elon-
gated elements (2) therebetween.

Machine according to any one of claims 28 to 31,
wherein said second retaining means (53) compris-
es a further unloading belt (62).

Machine according to claim 32, wherein said further
unloading belt (62) is associated with said fourth wall

(58).

Machine according to claim 32, or 33, wherein said
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further unloading belt (62) is substantially adjacent
to and coplanar with said further active portion (61).

Machine according to any one of claims 32 to 34,
wherein said further unloading belt (62), is positioned
downstream of said further active portion (61), with
respect to said second direction (Y).

Machine according to any one of claims 32 to 35,
wherein said further unloading belt (62) extends
along said first direction (X) and is arranged for evac-
uating said elongated elements (2) from said ma-
chine along said first direction (X).

Machine according to any one of claims 28 to 36,
wherein said second retaining means (53) is asso-
ciated with said base (3).

Machine according to any preceding claim, and com-
prising at least a working unit (46).

Machine accordingto claim 38, wherein said working
unit is movable along said first direction (X).

Machine according to any preceding claim, and fur-
ther comprising a working plane (80) arranged for
supporting said elongated elements (2).

Machine according to claim 40, wherein said working
plane (80) is supported by said base (3).

Machine according to claim 40, or 41, wherein said
working plane (80) comprises gripping elements (82)
arranged for retaining said elongated elements (2).

Machine accordingto claim 42, wherein said gripping
elements (82) comprise a plurality of suction cups.

Machine tool for machining elongated elements (2)
made of wood or similar materials, comprising re-
taining means (52, 53) arranged for clamping and
moving said elongated elements (2) along a first lon-
gitudinal direction (X) comprising at least a clamp
(52) comprising clamping elements (51) arranged for
clamping said elongated elements therebetween,
characterised in that it further comprises an abut-
ting element (56) movable along a second direction
(Y), that is transverse to said first direction (X), with
respect to said clamping elements (51).

Machine according to claim 44, wherein said clamp-
ing elements (51) comprise a first wall (54) and a
second wall (55) that are mutually opposite extend-
ing along said first direction (X) .

Machine accordingto claim 45, wherein said firstwall
(54) and said second wall (55) are movable towards
and away from one another along a third direction
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.

Machine according to claim 45, or 46, wherein said
abutting element (56) is positioned between said first
wall (54) and said second wall (55) and is arranged
for interacting with said elongated elements (2).

Machine according to any one of claims 44 to 47,
wherein said abutting element (56) extends along
said first direction (X).

Machine according to any one of claims 44 to 48,
wherein said retaining means (52) is movable along
said first direction (X).

Machine according to any one of claims 44 to 49,
wherein said retaining means (52) is movable along
said second direction (Y).

Machine according to any one of claims 44 to 50,
wherein said retaining means (52) is supported by a
base (3).

Machine according to any one of claims 44 to 51,
and further comprising further retaining means (53)
comprising further clamping elements (59) arranged
for clamping said elongated elements (2) therebe-
tween.

Machine according to claim 52, wherein said further
clamping elements (59) comprises a third wall (57)
and a fourth wall (58) that are mutually opposite ex-
tending along said first direction (X).

Machine according to claim 53, wherein said third
wall (57) and said fourth wall (58) are movable to-
wards and away from one another along said third
direction (2).

Machine according to claim 53, or 54, wherein said
third wall (57) and said fourth wall (58) comprises
respective end portions comprising respectively an
active portion (60) and a further active portion (61),
facing one another, arranged for clamping said elon-
gated elements (2).

Machine according to any one of claims 53 to 55,
wherein said second wall (55) and said fourth wall
(58) are substantially coplanar.

Machine according to any one of claims 52 to 56,
wherein said further retaining means (53) comprises
an unloading belt (62).

Machine according to claim 57, wherein said unload-
ing belt (62) is positioned in said fourth wall (58).

. Machine according to claim 57, or 58, wherein said
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unloading belt (62) is substantially adjacent to and
coplanar with said further active portion (61).

Machine according to any one of claims 57 to 59,
wherein said unloading belt (62) is positioned down-
stream of said further active portion (61), with respect
to said second direction (Y).

Machine according to any one of claims 57 to 60,
wherein said unloading belt (62) extends along said
first direction (X) and is arranged for evacuating said
elongated elements (2) from said machine along said
first direction (X).

Machine according to any one of claims 52 to 61,
wherein said further retaining means (53) is support-
ed by said base (3).

Machine according to any one of claims 44 to 62,
and comprising at least a working unit (46).

Machine accordingto claim 63, wherein said working
unit (46) is movable along said first direction (X).

Machine according to any one of claims 44 to 64,
and further comprising a working plane (80) ar-
ranged for supporting said elongated elements (2).

Machine accordingto claim 65, wherein said working
plane (80) is supported by said base (3).

Machine according to claim 65, or 66, wherein said
working plane (80) comprises gripping elements (82)
arranged for retaining said elongated elements (2).

Machine accordingto claim 67, wherein said gripping
elements (82) comprise a plurality of suction cups.

Method for machining elongated elements (2) made
of wood or similar materials defining a first longitu-
dinal direction (X), comprising retaining said elon-
gated elements (2) in a clamping element (51) of first
retaining means (52) in such a way that a first elon-
gated element (44) of said elongated elements (2)
protrudes along a second direction (Y), that is trans-
verse to said first direction (X), by a certain amount
from said clamping element (51), approaching along
said second direction () said first retaining means
(52) to second retaining means (53) suitable for re-
ceiving and retaining said elongated elements (2),
releasing said clamping element (51), moving away
along said second direction (Y) said clamping ele-
ment (51) from said second retaining means (53) by
a further certain amount, characterised in that said
moving away comprises maintaining an abutting el-
ement (56) of said first retaining means (52) locked
along said second direction (Y) in such a way that a
second elongated element (70) of said elongated el-
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ements (2) protrudes from said clamping element
(51) substantially by said certain amount.

Method according to claim 69, wherein before said
retaining loading said elongated elements (2) in said
first retaining means (52) is provided in such a way
that said elongated elements (2) rest along said first
direction (X) with said abutting element (56).

Method according to claim 69, or 70, wherein said
retaining comprises machining a first longitudinal
surface (45) of said first elongated element (44).

Method according to any one of claims 69 to 71,
wherein said approaching comprises inserting at
least partially said first elongated element (44) into
an active portion (60, 61) of said second retaining
means (53).

Method according to claim 72, wherein after said in-
serting there is provided retaining said first elongated
element (44) through a further clamping element (59)
of said second retaining means (53).

Method according to any one of claims 69 to 71,
wherein said approaching comprises pushing said
first elongated element (44) on a conveyor belt (62)
of said second retaining means (53).

Method according to claim 74, wherein said ap-
proaching further comprises pushing said first elon-
gated element (44) on said conveyor belt (62)
through said second elongated element (70) until
said second elongated element (70) is received at
least partially in said further clamping element (59).

Method according to claim 75, wherein after said
pushing, clamping said second elongated element
(70) in said further clamping element (59) is provid-
ed.

Method according to claim 76, wherein said ap-
proaching further comprises pushing said first elon-
gated element (44) on said conveyor belt (62)
through said abutting element (56).

Method according to any one of claims 69 to 77, and
comprising evacuating said first elongated element
(44) from said second retaining means (52) through
said conveyor belt (62).

Method according to any one of claims 69 to 78,
wherein after said moving away, spacing said clamp-
ing element (51) together with said abutting element
(56) from said second retaining means (53) is pro-
vided.

Method according to claim 79, wherein after said
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spacing machining a second longitudinal surface
(71) of said first elongated element (44) and a third
longitudinal surface (72) of said second elongated
element (70) is provided.
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