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13 changes, requires the locking of the tools in a predetermined position.
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g\ﬂ 22- /_14 lock such tools in said predetermined position.
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“Device provided to be used, together with existing

tools, to mill grooves inside holes”

* % %k

Field of the Invention

The present invention concerns a device provided to
be used, together with commercially available tools
used to mill grooves of various shapes and sizes inside
holes of wvarious shapes and sizes, named in the
following milliné tools, which allows the use thereof
as machine tools.

State of the Art

A device of this kind is known for example from US
Patent US-4.923.342.

Summary of the Invention

The object of the invention is to provide such a
device particularly, but not exclusively, adapted to be
applied in machining centres which, in order to perform
their machining operations, among which the tool
changes, require the 1locking of these tools 1in a
predetermined position.

Such an object is achieved primarily according to
what is stated in claim 1, and in the second place in
the dependent claims.

Brief Description of the Drawings

The milling tool and the related device according
to the invention will now be described in detail with
reference to the annexed drawings:

- Figure 1 shows, in a perspective view, the milling
tool according to the state of the art;

- Figure 2 shows, in a front section, the tool and the
head of the machine tool 6 fitted with the device for
the application of the tool itself onto the machine
tool;
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- Figure 3 shows the perspective exploded view of the
shaft stem of the device;

- Figure 4 shows the perspective exploded view of the
containment body 10, complete with the 1locking
mechanism and the related parts, and

- Figure 5 shows the perspective exploded view of the
anti-rotation pin, which is adapted to be positioned
onto the head of the machine.

Detailed Description of the Invention

AReferring to the drawings, the milling tool (Figure 1)

which belongs to the State of the Art comprises:

- a milling cutter 1 (Figure 1);

- a body 2 (Figure 1);

- a shaft stem 3 (Figure 1) in a single piece, inserted
into the body 2 (Figure 1), the function of which is to
transmit the rotary motion, received from the head of
traditional machine tools, such as drilling and milling
machines and lathes, to the milling cutter 1 (Figure 1)
which is arranged on the opposite end of the body 2
from where the shaft stem 3 (Figure 1) is inserted, and
with which the shaft stem is directly engaged, through
engagement pins inserted at the end thereof. The shaft
stem forms at the same time the coupling of the tool
itself to the machine tool;

- a ring nut 4 (Figure 1) which prevents the shaft stem
from coming out of its housing during operation;

- a rod 5 (Figure 1) fastened to the body which, during
tooling, by leaning against the column of a traditional
machine tool, prevents the body from rotating together
with the shaft stem.

In 1its present state, the previously described
milling tool can be fitted only to traditional machine
tools.

On the contrary, it is not possible to couple it to

machine tools such as, but not exclusively, to
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machining centres which, in order perform their
operations, including tool changes, need to have these
tools locked in a predetermined position. Actually, in
its current,configuration,Athe milling tool cannot be
locked in this position, because no constraint 1is
exerted on the shaft stem rotation. Moreover, the rod
size prevents 1its arrangement into the tool crib of
these machines. Finally, if it 1is inserted into the
head of the machine tool, it is not possible to carry
out the anti-rotation which is essential for its proper
operation, nor is it possible to find a fixed reference
to perform machining, because the axis of the shaft
stem is eccentric with respect to that of the body.

The device comprises a new shaft stem 9 (Figure 3);
a containment body 10 (Figure 4) which includes the
locking mechanism, arranged transversely with respect
to the shaft stem 9 and to the related body 2, and
comprising the parts 12, 13, 14, 15, 16, 17, 18, 19
(Figure 4: 12 spring element of the slider, 13 slider,
14 anti-rotation pin, 15 spring element of the ball
holding pin, 16 sensing pin, 17 ball holding pin, 18
ball, 19 guiding cap); a housing of the anti-rotation
pin (Figure 5).

The new shaft stem (Figure 3), which replaces the
shaft stem of the current state of the art 3 (Figure
1), comprises:

- a cylindrical stem 9 (Figure 3) having different
diameters and having, preferably but not exclusively at
the height of the maximum diameter, a flat surface
needed to lock the stem in a predetermined position
with respect to its axes;

- a pin holder head 8 (Figure 3) having holes into
which the engagement pins 7 are inserted (Figure 3).
Such a head is joined to the stem by means of a

suitable, preferably but not exclusively threaded,
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respect to the one where the engagement pins are
inserted.

The containment body 10 (Figure 4) fitted with the
locking mechanism, parts 12, 13, 14, 15, 16, 17, 18, 19
(Figure 4) comprises:

- a containment body 10 (Figure 4) wherein the body 2
(Figure 1) of the milling tool is partially arranged,
and that has a geometry that allows the connection
between the shaft stem (Figure 3) and the sensing pin
16 (Figure 4) which is part of the locking mechanism;

- fastening dowels 11 (Figure 4) or other means adapted
to the purpose, that make the containment body 10
(Figure 4) integral with the body 2 (Figure 1) of the
milling tool, so that -no axial shifts or mutual
rotations can take place;

- a ball holding pin 17 (Figure 4) within the
containment body 10 (Figure 4) that slides along its
own axis in the special housing wherein it is inserted.
The ball holding pin 17 (Figure 4) has a cavity at one
end, that provides the ball housing 18 (Figure 4);

- a sensing pin 16 (Figure 4) joined to-the end of the
ball holding pin 17 (Figure 4) on the opposite end from
where the cavity for the ball housing 18 is located
(Figure 4). The sensing pin, by interacting with the
flat surface 1located on the maximum diameter of the
stem 9 (Figure 3) of the shaft (Figure 3), allows the
latter to be locked in a predetermined position. Said
sensing pin 16 (Figure 2) 1is partly arranged in the
specially foreseen cavity provided in the containment
body 10 (Figure 2) and is partly housed in the related
cavity provided on the body of the milling tool 2
(Figure 2);



WO 2010/143111 PCT/IB2010/052501

10

15

20

25

30

- a slider 13 (Figure 4) partially contained within the
containment body 10 (Figurev4) that slides along its
own axis in the special housing wherein it is inserted.
This slider has on its surface a flat section with
varying depth, facing the ball 18 (Figure 4) housed in
the ball bearing pin 7 (Figure 4) and serving as a
guide and as a bearing for the ball itself. Said slider
has moreover a grobve along its axis on the side
opposite the flat section, that serves as a guide for
the ball. The slider 13 (Figure 2) also acts as a stop
to retain the ball 18 (Figure 2), the ball holding pin
17 (Figure 2) and the sensing pin 16 (Figure 2);
- a ball 18 (Figure 2) arranged between the ball
holding pin 17 (Figure 2) and the slider 13 (Figure 2),
directly contacting both elements;
- the spring element of the slider 12 (Figure 4) and
the spring element of the ball holding pin 15 (Figure
4) being adapted to be spring biased, in order to
release later on the stored force needed to provide
motion to the slider 13 (Figure 4) and to the ball
holding pin 17 (Figure 4);
- a guide cap 19 (Figure 4) that is partially inserted
into the containment body 10 (Figure 4) and 1is
integrally fastened onto it. The said cap has, at the
end inserted into the containment body 10 (Figure 2), a
relief which, by interacting with the groove provided
on the slider 13 (Figure 2), prevents the latter from
rotating inside its own housing.
- an anti-rotation pin 14 (Figure 4) having an inner
cavity with variable geometry, wherein the end of the
slider which is not inserted in the containment body is
partially arranged. Said anti-rotation pin 14 (Figure
2) 1is integrally fastened to the containment body 10

(Figure 2), thus preventing the slider from coming
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completely out of its housing arranged within the
containment body itself.

The housing of the anti-rotation pin (Figure 5)
comprises: .

- a flanged body 21 (Figure 5) that 1is applied
laterally to the head of the machine tool, such as, for
example, but not exclusively, a machining centre, with
suitable fastening elements 20 (Figure 5), and having a
hollow geometry adapted to house the anti-rotation pin
14 (Figure 4). The insertion of this pin into said
flanged body sets the slider in motion.

- an adjustment dowel 22 (Figure 5) housed inside the
flanged body 21 (Figure 5) which, once regulated, keeps
the stroke of the slider 13 constant.

The device operates in the following way:

Once the new shaft stem has been inserted and
fastened (Figure 3), as described above, into the body
of the milling tool, the milling tool in this
configuration is inserted into the containment body 10
(Figure 2). The fastening dowels 11 (Figure 4) or other
suitable means make the containment body 10 (Figure 2)
integral with the body 2 (Figure 2) of the milling
tool.

When the milling tool is in the resting position
(Figure 2), the sensing pin 16 (Figure 2) contacts the
flat surface of the shaft stem 9 (Figure 2), locking
the shaft stem in a predetermined position. This
condition does not change until the shaft stem 9
(Figure 2) is inserted into the head 6 (Figure 2) of
the machine tool itself and, at the same time, the
anti-rotation pin 14 (Figure 2) is inserted into its
housing within the flanged body 21 (Figure 2).

At this point, the slider 13 (Figure 2), by
contacting the adjustment dowel 22 (Figure 2) slides

along its axis, making the sliding ball 18 (Figure 2)
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rotate, and therefore biasing the spring element 12
(Figure 2) arranged below it. When the slider 13
(Figure 2) has ended its stroke and the anti-rotation
pin 14 (Fiqgure 2) contacts the adjustment dowel 22
(Figure 2), the sliding ball 18 (Figure 2), following
the geometry of its guide that is located along the
slider 13 (Figure 2), is located at the point where the
guide is deepest. This causes a shifting of the ball
itself along the axis of the ball holding pin 17
(Figure 2) in the direction opposite the shaft stem 9
(Figure 2). In this way, the ball holding pin 17
(Figure 2) moves as well, thus reducing the bias on its
spring element 15 (Figure 2), causing the sensing pin
16 (Figure 2) to lose contact with the flat surface of
the shaft stem 9 (Figure 2) and unlocking .it. The
shaft, free to rotate, during the machining operations
transmits the motion from the head of the machine
tool 6 (Figure 2) to the milling cutter 1 (Figure 2).
When the work is complete, the shaft together with the
milling tool is removed from the head of the machine
tool 6 (Figure 2), the anti-rotation pin 14 (Figure 2)
is unhooked from its housing, the spring element of the
slider 12 (Figure 2) releases the previously absorbed
spring bias and allows the slider 13 (Figure 2) to
slide along its axis in the direction of the flanged
body 21 (Figure 2), making the sliding ball 18 (Figure
2) rotate in the opposite direction from the movement
it receives when the slider slides towards the spring
element 12 (Figure 2). Again, following the geometry of
its guide, the ball finds itself at the point where
this guide is shallowest. This causes the ball to shift
towards the shaft. In this way the ball holding pin 17
(Figure 2) moves while biasing its spring element 15
(Figure 2), and the sensing pin 16 (Figure 2) again
comes 1in contact with the flat surface of the shaft
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stem 9 (Figure 2), thus locking it and returning the
unit to the initial resting condition.

The present device offers numerous advantages as

compared to the state of the art, both concerning the
device as a whole and as regards the individual
components of the device.
- The first advantage lies in the fact that the
interaction between the flat surface of the shaft stem
9 (Figure 2) and the sensing pin 16 (Figure 2) allows
to lock the shafts of the milling tools. This feature
makes them applicable to machine tools, such as, for
example, but not exclusively, machining centres which,
in order to perform their operations, including tool
changes, require these tools to Dbe locked in a
predetermined position. It is made possible, therefore,
to cut grooves of various shapes and sizes inside holes
of various shapes and sizes with these machine tools,
without having to restart other tooling with different
machines, as it is the case in the current state of the
art.

- The second advantage 1lies in the fact that the
containment body 10 (Figure 4) complete with the
locking mechanism with parts 12, 13, 14, 15, 16, 17,
18, 19 (Figure 4) connected to the milling tool body,
together with the anti-rotation pin 14 (Figure 2),
which is engaged in its housing within the flanged body
21 (Figure 2), represents the means used to ensure the
anti-rotation needed for the correct operation of the
milling tool itself.

-~ The third advantage, concerning the shaft (Figure 3),
lies in the fact that it becomes possible to substitute
the engagement pins 7 (Figure 3) more simply and more
quickly as compared to the current state of the art;
they are subject to wear due to the sliding friction

with the cutter during the milling work. This is why,
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single stem, at the end of which the engagement pins 7
are press-fitted into blind holes (Figure 3), in the
new shaft (Figure 3) the pins are . inserted into
partially passing holes, and therefore their expulsién
from their housings with normal, commercially available
tools is much easier.

- The fourth advantage, concerning the shaft, lies in
the fact that it becomes possible to substitute only
the pin holder head 8 (Figure 3) with another similar
one, without having to replace the whole shaft, as must
be done in the current state of the art, in case the
head is damaged during milling in such a way as to make
it impossible to replace the engagement pins only.

The dimensions and the materials used to carry out
the presently described device, and/or each of its
parts, may vary depending on the requirements of the
applications and of the wuses of the device, and
different ways of carrying out the same teachihg of the

invention can be devised, such as, for example but not

_exclusively, a different way to couple the containment

body 10 (Figure 4), complete with the locking mechanism
with its parts 12, 13, 14, 15, 16, 17, 18, 19 (Figure
4), to the body of the milling tool, a different way of
moving the ball holding pin 17 (Figure 4) and the
slider 13 (Figure 4), a different form of shaft
locking, a different way to couple the pin holder head
8 (Figure 3) to the stem 9 (Figure 3), a different way
to fit the engagément pins 7 (Figure 3) into the pin
holder head 8 (Figure 3). These variations do not

depart from the scope of the invention.
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CLAIMS

1. A device provided to be used, together with
commercially available tools for milling grooves of
various shapes and sizes inside holes of various shapes
and sizes, hereinafter called milling tools, which
allows the use thereof on any machine tool such as, in
particular, on a machining centre which, in order to
carry out work operations, including tool changes,
requires the locking of the tools themselves in a
predetermined position, and wherein the milling tool is
borne by a shaft, the device having means adapted to
lock the milling tool in said predetermined position,
characterized by a containment body (3) that partially
houses the shaft (9) of the milling tool (1) and within
which a locking mechanism is arranged transversely to
said shaft (9), which mechanism includes a ball holding
pin (17) sliding along its own axis and having at one
end a cavity forming a partial housing for a ball (18)
contained therein; a sensing pin (16) being arranged at
the other end of said pin (17) and being partially
housed within a special cavity inside said containment
body (10), in order to interact with said shaft (9) and
achieve the locking thereof in a predetermined
position.

2. The device according to claim 1, characterized
in that said shaft comprises a cylindrical stem having
different diameters, and having, preferably but not
necessarily at the height of the maximum diameter, a
flat surface for locking said stem in a predetermined
position by means of said sensing pin.

3. The device according to claim 2, characterized
by fastening dowels making the containment body
integral with the body of the milling tool, in such a

way as to prevent axial shifts and mutual rotations.
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4. The device according to any of the previous
claims, wherein the 1locking mechanism is moreover
characterized by the provision of a slider, partially
contained within the containment body and sliding. along
its own axis, and having on its surface a flat section
with varying depth, facing the ball which is partially
housed in the ball holding pin, which serves as a guide
and a bearing for the ball itself.

5. The device according to claim 4, characterized
in that said slider also has a groove along its own
axis, on the end opposite the flat section, that serves
as a guide for the ball; said slider acting as a stop
preventing the ball, the ball holding pin and the
sensing pin from coming out, and causing during its own
sliding motion the movement of the ball, which is
arranged between the slider itself and the ball holding
pin, which in turn transmits the motion to the ball
holding pin and to the sensing pin attached thereto,
allowing therefore the latter to interact with the flat
surface arranged on the maximum diameter of the shaft
stem; spring means adapted to be spring biased, so as
to later release the stored force, in order to ensure
the sliding movement of the slider and of the ball
holding pin, and a guide cap, partially inserted into
and integrally fastened to the containment body on the
side where the slider is housed, having one end
inserted into the containment body itself, on which a
relief is present which, by interacting with the groove
on the cursor, prevents the latter from rotating within
its own housing.

6. The device according to any of the previous
claims, wherein the locking mechanism is further
characterized by the provision of an anti-rotation pin,
having inside a cavity with wvarying geometry, within

which the slider end which 1s not inserted into the
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containment ~body is partially housed; said anti-
rotation pin being integrally fastened to the
containment body, in such a way as to prevent the
slider from coming out completely from its own housing,
located within the containment body itself.

7. The device according to any of the previous
cléims, characterized by a housing of the anti-rotation
pin which comprises a flanged body being applied from
the side to the head of the machine tool, such as for
example, but not exclusively, a machining centre, by
means of suitable fastening means, and having a hollow
geometry adapted to house the anti-rotation pin; the
insertion or respectively the removal of the anti-
rotation pin from said cavity causing the movement of
the slider partially inserted into said pin; the
regulation of the adjustment dowel housed within the
flanged body allowing to keep the slider stroke
constant, and the insertion of the anti-rotation pin
into the flanged body allowing moreover to bring about
the anti-rotation needed for the proper operation of
the milling tool.

8. The device according to any of the previous
claims, wherein the shaft is moreover characterized by
the provision of a pin holder head, on which holes are
located inside which engagement pins are inserted; said
head being connected to the stem by way of a connecting
element, which is preferably but not exclusively
threaded, and which is located at the end opposite the
one where the engagement pins are inserted; said head
being removable and the engagement pins, being engaged
in partially passing holes, allowing an easy
replacement of such pins in the case of wear, due to
the sliding friction thereof with the mill during

milling.
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