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(57) A numerical control machine (10) for the reali-
zation of junction elements, specially adapted for making
tenonig, mortising, holes, slots and the like, on semifin-
ished products destined to the furniture manufacturing,
comprises an framework (12) featuring a work table (14)
on which the pieces to be processed are stabilized by

Numerical control machine for the realization of junction elements

means of strikes (16) cooperating with pneumatic cylin-
ders (18) or the like; said machine is provided with a first
slide (22’) moving along one or more horizontal guides
(22) defining an "X" axis and a second slide (20’), oper-
atively connected to said first slide and featuring at least
one operative unit (32).
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Description

[0001] The present invention relates to a numerical
control machine for the realization of junction elements.
[0002] More particularly, the present invention relates
to a machine as previously said speclally adapted for
making tenoning, mortiding, holes, slots and the like on
semifinished products destined to the furniture manufac-
turing.

[0003] It is known that in the industrial furniture man-
ufacturing, e,g. chairs, tables and sofas, specific ma-
chines are used for the realization of junction elements
on semifinished parts to be assembled together; such
operations are typlcally constituted by tenoning, formed
at the extreme sides of wooden splines or hardwood or
of a different suitable material.

[0004] Thus, the so-called tenoning machines are
known since long time, provided with a milling unit
through which it is possible, by means of chipping ma-
chining, to obtain a shaped tailpiece representing the ten-
on. Known machines of this type, the movement of the
milling unit thereof is guaranteed by cam-type elec-
tro-mechanic means, end-of-stroke switches and the
like, are only suitable for making tenoning, therefore it is
necessary the use of different machines for making, on
the same piece or other complementary ones, slots or
holes where to house the tenons themselves. Said known
machines, further, perform the tenoning by moving the
milling units which are not able to systematically adapt
to the different angles of the path to be followed, which
often brings to processing defects. Said defects are usu-
ally represented by chipping on the piece in process, de-
termined by the movement of the tool whose direction of
rotation and/or approaching to the piece itself are inap-
propriate. specially during the first stcps.

[0005] The object of the present invention is to avoid
the previously mentioned inconveniences.

[0006] More particularly, the object of the present in-
vention is to provide a numerical control machine for the
realization of junction elements, specially on semifin-
ished pieces destined to the furniture manufacturing,
adapted to the making, on the semifinished pieces them-
selves, of both tenoning and complementary slots or
holes.

[0007] Further object of the invention is to provide a
machine as previously defined wherein the one or more
milling units move in the best way possible In order to
adapt to the different angles along the entire operative
phase.

[0008] Further object of the invention is to put at the
users’ disposal a machine for the making of junction el-
ements which is able to guarantee a high level of resil-
ience and reliability over time, so that to be easily and
economically manufactured.

[0009] The previous ones together with other objects
are obtained by the machine for the realization of junction
elements of the present invention, specially adapted for
making tenoning and mortising, holes, slots and the like
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on semifinished pieces destined to the furniture manu-
facturing, featuring an framework provided with a work
table on which the pieces in process are stabilized by
means of strikes cooperating with pneumatic cylinders
or the like, and is characterized in that it has a first slide
moving along one or more horizontal guides defining an
"X" axis and a second slide operatively connected to said
first slide and featuring at least one operative unit.
[0010] The construction and functional characteristics
of the machine for the realization of junction elements of
the present invention will be better understood from the
following description, wherein reference is done to the
appended tables of drawings representing an embodi-
ment but not limited to it wherein:

figure 1 schematically represents, in lateral view, the
machine for the realization of junction elements of
the present Invention;

figure 2 schematically represents a frontal view of
the same machine;

figure 3 schematically represents a rear view of the
same machine;

figure 4 schematically represents an overhead view
of the same machine;

figures from 5 to 7 represent respectively and sche-
matically the same number of example paths and
trajectories done by the tool or milling unit realizing
the tenons.

[0011] As first reference to figures from 1 to 4, the ma-
chine for the realization of the junction elements of the
present invention, indicated as a whole as 10 in figure 1,
comprises a bearing framework 12, developed In vertical
direction, frontally featuring on its own central-upper part
a work o support table 14, destined to house the pieces
to be processed, stabilized thereon by means of conven-
tional strikes 16, activated for example by pneumatic cyl-
inders 18 or the like.

[0012] Close to said work table 14 the machine 10
presents one or more horizontal sliding guides 22, wher-
eon afirstslide or trolley 22’ moves, inside of which further
guides 20 are placed, oriented in vertical direction, wher-
eon a second slide or trolley 20’ moves. Said slides are
moved by respective motors 24 and 26, advantageously
of brushless type, by means of ball-bearing screws 28,
30. In the example embodiment of the figures, the vertical
movement of said slide is identified by "Y" axis, while the
horizontal one is identified by the "X" axis; both move-
ments of the slides 20’, 22’ are numerically controlled.
An operative unit is connected to slide 20’, advanta-
geously constituted by a electrospindle 32 featuring on
its relative free end a tool 34 for realizing the tenoning
operations on the pieces placed and fixed on work table
14.

[0013] The interpolation of axes "Y" and "X" whose
movement is guaranteed by motors 24 and 26, is elec-
tronically controlled by known means and allows the tool
34 to optimize the entrance and work path of the piece
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as a function of the angle the operation requires, as fig-
ures 5, 6 and 7 schematically show. For example, in case
of realization of horizontal tenons, as in figure 5, axis "X"
is defined by slide 22’, moved by motor 26, while axis "Y"
is defined by slide 20’ activated by motor 24 and
ball-bearing screw 28; the tenoning tool 34 is assembled
on the electrospindle 32 which is fixed on slide 20’, which
runs within slide 22'.

[0014] Horizontal movements on guides 22 of the slide
22’ which contains and supports the sliding guides 20 for
the vertical movements of slide 20’, interpoled by the nu-
merical control system allow to have the processing de-
scribed as follows.

[0015] Figure 5 wherein tenons are indicated as 38,
shows that the tool 34 constantly keeps a trajectory par-
allel to the profile to be obtained, trajectory Indicated as
40 and corresponding to the centre of the tool itself. In
detail, with reference to said figure 5, point A indicates
the beginning of the process for the realization of the
tenon relative to the piece fixed on the right side of the
table 14, A-B line defines the horizontal movement of the
tool 34 controlled by axis "X" only, while B-C line refers
to the circular movement of the tool 34 itself controlled
by the interpolation of both "X" and "Y" axes. It follows
that C-D line refers to the movement of said tool control-
led by "X" axis only, D-A line to the circular one controlled
by the interpolation of the two axes and the A-E line the
superimposition one, for an optimum finishing, with the
tool controlled again only by "X" axis, moving horizontally.
[0016] Point E corresponds to the end of the process
for the right piece 40, disengaging tool 34 from the piece
itself, whose disengagement’s circular movement E-F is
controlled by the interpolation of "X" and "Y" axes. F-G
line indicates the movement of the tool 34 which moves
toward the piece fixed to the left of the working table 14
and is controlled by the horizontal movement of "X" axis
and by the linear interpolation of "X" and "Y" axes; point
G corresponds to the beginning of the processing on the
right piece, which takes place accordingly to the same
mode of the previous processing. These trajectories, un-
derlined by figures 5, 6, and 7 adapt themselves to the
angles required by the processing to be performed, i.e.
tenoning and/or mortising, allowing the correct insertion
of the tool within the piece, despite the piece is fixed on
the left or right side of the work table 14, thus avoiding
any chipping problem. In practice, the tool always ap-
proaches the piece in a tangent manner to the reference
plane of the tenon and/or mortise, as shown by lines A-B
and G-H of figure 5, A1-B1 and G1-H1 of figure 6 and
A2-B2 and G2-H2 of figure 7.

[0017] Accordingly to a second advantageous charac-
teristic of the invention, machine 10 is provided with a
second operative unit, advantageously constituted by an
electrospindle 42, featuring a tool 44, or tip, on its frontal
free end, for making holes and/or mortising on the pieces.
[0018] Electrospindle 42 is fixed on the slide 20’ via a
sliding compass 43 which allows the axial movement
thereof in order to realize the drilling and mortising oper-
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ations. Said electrospindle 42 is mounted close to the
electrospindle 32 and, preferably, in a position under-
neath the same; tool 44 is controlled in the same manner
as tenoning tool 34, via appropriate interpolations of "X"
and "Y" axes.

[0019] Electrospindle 42 is further provided with con-
ventional means for the axial movement in order to obtain
a drilling or mortising depth, as well as depth adjustment
means 46.

[0020] As can be understood from the above descrip-
tion, the invention shows evident advantages.

[0021] The machine for the realization of junction ele-
ments of the presentinvention allows to realize extremely
precise tetoning, due to the constant positioning of the
tool accordingly to an optimum path relative to the piece
to be processed; further advantages are given by the
possibility to perform, on the same machine, mortising
operations thanks to the presence of the electrospindle
42.

[0022] Nevertheless the Invention has been described
with particular reference to one embodiment, just given
as an example and not limited to it, numerous modifica-
tions and variants will be evident to a person skilled in
the art due to the previously reported description.
[0023] The presentinvention, therefore, intendstoem-
brace all possible modifications and variants within the
spirit and scope of protection of the following claims.

Claims

1. Numerical control machine (10) for the realization of
junction elements, specially adapted for realizing
tenonig and mortising, holes, slots and the like on
semifinished products destined to the furniture man-
ufacturing, featuring a work table (14) on which the
pieces to be processed are stabilized by means of
strikes (16) cooperating with pneumatic cylinders
(18) or the like, characterized in that it includes a
first slide (22’) sliding along one or more horizontal
guides (22) defining an "X" axis and a second slide
(20’) operatively connected to said first slide and fea-
turing at least one operative unit (32).

2. Machine as claimed in claim 1, characterized in
that the second slide (22’) slides along one or more
vertical guides (20) obtained within the first slide
(22)).

3. Machine as claimed in any of the previous claims,
characterized in that the slides (20’-22’) are moved
by brushless motors (24-26) via ball-bearing screws
(28-30), both movements of said slides being numer-
ically controlled.

4. Machine as claimed in any of the previous claims,
characterized In that a second operative unit (42)
is connected to the second slide (20’), via a sliding
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compass (23).

Machine as claimed in any of the previous claims,
characterized in that said operative units (32-42)

are constituted by electrospindles, respectively pro- 5
vided with a tenonig tool (34) and a drilling and/or
mortising tip (44).

Machine as claimed in any of the previous claims,
characterized in that the electrospindle (42) is pro- 10
vided with means for the axial movement (48) and
depth adjustment (46).
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