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(67)  Arotary tool with adjustable thickness, which is
configured to be used in squaring machines for panels
made of composite material, comprising cutters holders
(1, 2), connected with a hydraulic-expansion hub (4),
which are coaxially arranged and which are rotated to-
gether at the same time; in particular, a double rack is
placed between said cutters holders (1, 2), said rack hav-
ing a single shaped profile (5), associated with a first
portion (3) of said tool connected to a first cutter holder

ROTARY TOOL WITH ADJUSTABLE THICKNESS

(1), and two conjugate profiles (6, 61), associated with a
second portion (11) of said tool connected to a second
cutter holder (2), respective adjustment pins (7) being
coupled with said rack and moving along said profiles (5,
6, 61) at discrete steps thanks to the pressure of at least
one annular chamber (13) defined by said first portion
(3) of the tool and adjacent to said profiles (5, 6, 61), so
as tomake an adjustment at discrete steps of the distance
between said cutters holders (1, 2).

Fig. 6
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Description

[0001] The present invention generally relates to a ro-
tary tool with adjustable thickness which can be used in
machines for operating generic composite materials.
[0002] More particularly, the invention concerns a ro-
tary tool with high performance, which executes planing
and squaring of panels or strips of wood and the like,
comprising two coaxial cutters which are mounted on cut-
ters holders and whose distance is simply and quickly
adjustable by discrete steps.

[0003] Thecommonrotary tools with side cutters which
are used in machines for working wood and generic com-
posite materials normally provide the use of two cutters,
which are mounted on respective shafts and which are
set in rotation towards a specific direction by means of a
suitable spindle connected to kinematic organs which
drive the spindle to rotate, while the object being ma-
chined can be stably fixed to a reference slab or moved
with respect to the cutters.

[0004] In particular, the cutters, which are provided
with respective cutting edges, are placed on two separate
disc-shaped bodies which are coaxial and facing each
other and which are interconnected by suitable spacers,
for allowing the mutual approaching and the mutual spac-
ing to adjust the width of the tool.

[0005] This adjustment is necessary as a result of the
wearing of the cutting edges of said cutters and/orin order
to change the thickness of the processing and said ad-
justment is specifically carried out by removing the cen-
tral shaft and the relative cutters and by inserting or re-
moving one or more of the aforesaid spacers.

[0006] It follows an undoubted inconvenience and
slowness of such operations, to which is added the draw-
back related to the fact that it is not possible to ensure a
sufficient accuracy of handling and positioning of the two
mobile bodies associated with the cutters.

[0007] The presentinvention aims therefore to obviate
the drawbacks of the prior art mentioned above and, in
particular, the main object of the invention is to provide
a rotary tool with adjustable thickness, which allows to
safely and quickly adjust the distance between a cutter
and the other, without having to use spacers between
the above mentioned cutters, nor having to provide for
the intervention of specialized personnel.

[0008] Another object of the invention is to provide a
rotary tool with adjustable thickness, which allows to per-
form workings (internal or external) on panels or strips
of generic composite material having different ge-
ometries and/or dimensions.

[0009] Anotherobjectof the presentinvention is to pro-
vide a rotary tool with adjustable thickness, which allows
to obtain an indexed and accurate adjustment of the cut-
ters, without dismantling the tool from the hubs, avoiding
the use of spacers and thus increasing the flexibility of
the machine, with respect to the prior art.

[0010] A further object of the invention is to provide a
rotary tool with adjustable thickness, which is particularly
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effective, reliable, convenient and economical, with re-
spect to the prior art, and which can be used for any new
or existing machine, for internal and/or external machin-
ing and for squaring panels made of wood or generic
composite material.

[0011] These and other objects are achieved by a ro-
tating tool with adjustable thickness according to the en-
closed claim 1.

[0012] Further technical features of the rotary tool with
adjustable thickness, which is the object of the invention,
are given in the further dependent claims.

[0013] Advantageously, the rotarytool according to the
present invention allows an indexed adjustment of the
cutters, which are mounted on respective cutters holders,
by sending pulses of compressed air.

[0014] The whole is driven by a double rack and by
special pins, which, by rotating within the slide (consti-
tuted by the profile of the double rack) each time it is
given a pulse of compressed air, allow an accurate ad-
justment of the distance between the cutters.

[0015] Further purposes and advantages of this inven-
tion willbecome more clear from the following description
relating to a preferred embodiment of the rotary tool with
adjustable thickness, according to the present invention,
and to the appended drawings, given as a preferred em-
bodiment, in which:

- figure 1 is a perspective view of the rotary tool with
adjustable thickness, according to the presentinven-
tion;

- figures 2 and 3 show exploded views of some com-
ponents of the rotary tool with adjustable thickness
of figure 1, according to the present invention;

- figure 4 is afront partially sectioned view of the rotary
tool with adjustable thickness of figure 1, according
to the present invention;

- figure 5 is a bottom perspective and partially sec-
tioned view of the rotary tool with adjustable thick-
ness of figure 1, according to the present invention;

- figures 6, 7 and 8 show a series of front views of the
rotary tool of figure 1, free of the hub and placed in
different adjustment positions, according to the
present invention;

- figure 9 is a partial cross section view of the rotary
tool of figure 1, according to the present invention;

- figures 10A, 10B and 10C show a series of front
views of the rotary tool of figure 1, placed in different
adjustment positions, according to the present in-
vention;

- figure 11 is a schematic view of the path followed by
the adjustment pins during the adjustment of the ro-
tary tool of figure 1, according to the present inven-
tion.

[0016] With reference to the mentioned figures, the ro-
tary tool with adjustable thickness, according to the in-
vention, is mainly used, as said, in machines for squaring
panels made of wood or generic composite material for
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carrying out internal and/or external workings and com-
prises two cutters holders 1, 2, on which two respective
cutters are mounted (not shown in the appended draw-
ings).

[0017] The cutters holders 1, 2 are arranged coaxially,
are rotated simultaneously between them and are also
supported by a known hydraulic expansion hub 4, on
which the spindle of the drive motor of the tool is engaged
by means of the tightening screw 10 (fig. 1 and 10A-10C).
[0018] According to the present invention, a double
rack is provided inside the cutters holders 1, 2 and said
rack is formed by a first single profile 5, which is shaped
as a saw-tooth and which is coupled with an upper portion
3 of the tool, and by a pair of conjugate profiles 6, 61,
which are coupled with a lower portion 11 of the tool, so
that the lower cutter holder 2 is integral with the rack
provided with the conjugate profiles 6, 61 and the upper
cutter holder 1 is integral with the rack provided with the
single profile 5. Respective pins 7 engage within the pro-
files 5, 6, 61 and said pins 7 rotate according to discrete
steps, and, as described more in detail below, by a dis-
tance equal to the pitch P of the conjugate profiles 6, 61
of the rack.

[0019] It should be noted, in any case, that the profiles
5, 6, 61 of the double rack can be varied at will, both in
geometry and in the distance and/or pitch P, according
to the user’s requirements.

[0020] The pins 7 are fixed and integral with a central
ring 12, which is also fixed, which maintains the center-
line and which allows the regulation of the tool with re-
spect to a plane passing centrally to the tool; in turn, the
central ring 12 is fixed to the pins 8 connecting it to the
hydraulic expansion hub 4.

[0021] In particular, a series of pulses of compressed
air are used for moving the pins 7, so as to perform an
indexed and accurate adjustment of the distance be-
tween the hubs 1, 2 and, therefore, of the thickness be-
tween the cutters of the tool.

[0022] Figures 6, 7 and 8 show the rotary tool, accord-
ing to the present invention, in a position according to
which the distance between the cutters holders 1, 2, is,
respectively, maximum, minimum and intermediate.
[0023] Said opening conditions between the cutters
are achieved through the movement of the adjustment
pins 7, which perform a predetermined path determined
by the geometry of the grooves of the profiles 5, 6, 61 of
the double rack and, in particular, the path followed by
the adjustment pins 7, between the positions of maximum
and minimum opening between the cutters holders 1, 2
and therefore between the cutters, is the one indicated
by the solid line L of fig. 11.

[0024] Specifically, starting from the lowest position of
each pin 7, by sending a pulse of compressed air inside
the chamber 13, which is delimited by the upper portion
3 ofthe tooland by the upper surface ofthering 12 (shown
in detail in the appended fig. 9), it is possible to overcome
the force of the contrast springs 9, positioned between
the cutters holders 1, 2 and configured to slide inside the
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pins 81, so as to position the pin 7 in the highest point of
the profile 6 of the rack coupled with the lower portion 11
of the tool, once the pressure is released (first point of
adjustment, with the tool completely open, fig. 6).
[0025] Practically, the lower portion 11 of the tool is
provided for being positioned on the pins 7 and, conse-
quently, for regulating the distance between the cutters
holders 1, 2, while the upper portion 3 of the tool is pro-
vided for being moved on the pins 7 and for regulating
the distance between the cutters holders 1, 2.

[0026] When other pulses of compressed air are de-
livered within the pressure chamber 13, it is possible to
obtain a step adjustment of the thickness between the
cutters holders 1, 2 (and, therefore, between the cutters
of the rotating tool), until the lowest position shown in the
appended fig. 7 (last point of adjustment, with the tool
completely closed), after which each pin 7 has followed
the whole path identified by the line L of fig. 11. Therefore,
when the lowest point is reached, the adjustment can
start again thanks to the geometry of the conjugate pro-
files 6, 61 of the rack.

[0027] In this regard, figures 10A, 10B, 10C show the
tool according to the present invention with the cutters
holders 1, 2in a position which is, respectively, complete-
ly open, intermediate and completely closed.

[0028] Itfollows that the useris able to widen or narrow
the distance between the cutters from a minimum open-
ing value to a maximum opening value, simply by stop-
ping the machine and by pressurizing the chamber 13;
said opening values are determined by the geometry of
the profiles 5, 6, 61 of the double rack.

[0029] Thus, there is a discrete adjustment of the dis-
tance between the cutters and, consequently, a discrete
variation of the cutting profile, simply by sending com-
pressed air from the outside and by controlling the flow
of said compressed air within the annular chamber 13.
[0030] In particular, the above mentioned mechanism
allows the adjustment of the distance between the cutters
without disassembling the above-mentioned cutters from
their respective cutters holders 1, 2 and also avoiding
the use of spacers between said cutters holders 1, 2, so
as to obtain a clear increase of flexibility of the machine
on which is mounted the tool; it is also maintained the
center line of the tool, so that the adjustment can always
take place with respect to a central reference with respect
to the cutters, through the use of the ring 12.

[0031] The technical features of the rotary tool with ad-
justable thickness, which is the object of the present in-
vention, are clear from the above description, as well as
the advantages are also clear.

[0032] Finally, itis also clear that other variations may
be made to the rotary tool of the invention, without de-
parting from the principles of novelty inherent in the in-
ventive idea as mentioned in the appended claims, as
well as itis also clear that in the practical implementation
of the invention, materials, shapes and dimensions of the
features illustrated may be any according to require-
ments and these may be replaced with other equivalents.
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Claims

Rotary tool with adjustable thickness, which is con-
figured to be used in squaring machines for panels
made of composite material, comprising cutters
holders (1, 2), connected with a hydraulic-expansion
hub (4), which are coaxially arranged and which are
rotated together at the same time, characterized in
that a double rack is placed between said cutters
holders (1, 2), said rack having a single shaped pro-
file (5), associated with a first portion (3) of said tool
connected to a first cutter holder (1), and two conju-
gate profiles (6, 61), associated with a second por-
tion (11) of said tool connected to a second cutter
holder (2), respective adjustment pins (7) being cou-
pled with said rack and moving along said profiles
(5, 6, 61) at steps thanks to the pressure of at least
one annular chamber (13) defined by said first por-
tion (3) of the tool and next to said profiles (5, 6, 61),
so as to make an adjustment at steps of the distance
between said cutters holders (1, 2).

Rotary tool as claimed in claim 1, characterized in
that said adjustment pins (7) perform a predeter-
mined path between a plurality of recesses provided
on said profiles (5, 6, 61) of said rack, said recesses
being located at a fixed distance (P) between them.

Rotary tool as claimedin atleast one of the preceding
claims, characterized in that a plurality of pulses of
compressed air are sent to said annular chamber
(13), inorder to counteract the elastic force of springs
(9) and to place said adjustment pins (7) within pre-
fixed recesses of said rack, said pins (7) thus as-
suming a plurality of operating positions, according
to which said tool is completely open and said cutters
holders (1, 2) are placed at a maximum distance be-
tween them and according to which said tool is com-
pletely closed and said cutters holders (1, 2) are
placed at a minimum distance between them, and a
plurality of intermediate operating positions, a step
adjustment of the distance between said cutters
holders (1, 2) is provided.

Rotary tool as claimedin atleast one of the preceding
claims, characterized in that said adjustment pins
(7) rotate inside the profiles (5, 6, 61) of the rack.

Rotary tool as claimedin atleast one of the preceding
claims, characterized in that said profiles (5, 6, 61)
of the rack (5, 6) have different shape.

Rotary tool as claimedin atleast one of the preceding
claims, characterized in that said adjustment pins
(7) are fixed and integral with a fixed central ring (12),
which maintains the center line and that allows ad-
justment of the tool with respect to a plane passing
centrally to said tool.
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7.

Rotary tool as claimed in claim 6, characterized in
that said central ring (12) is fixed to connecting pins
(8) which connect the ring (12) to said hydraulic ex-
pansion hub (4).

Rotary tool as claimed in atleast one of the preceding
claims, characterized in that said second portion
(11) of the tool causes the positioning of the tool
with respect to said pins (7), while said first portion
(3) of the tool causes the movement of the tool with
respect to said pins (7).
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