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(57)  An apparatus (1) for performing grinding oper-
ations on a component (CP) comprises: a base (2), con-
figured to rest on a supporting surface on which the ap-
paratus (1) is positioned; a part-holder spindle (3), con-
figured to rotate about a longitudinal axis (A) and includ-
ing a gripping element, to hold the component in place;
a tailstock (4), aligned with the part-holder spindle (3)
along the longitudinal axis (A) and movable towards and
away from the spindle (3) for keeping the component, in
use, between the part-holder spindle (3) and the tailstock
(4) along the longitudinal axis (A); an operating unit (5),
movable along an operating direction, parallel to the lon-
gitudinal axis (A), and along a transversal direction (T),
perpendicular to the longitudinal axis (A). The operating
unit (5) includes a first group of tools (51), configured to
perform mechanical operations on the component. The
longitudinal axis (A) is inclined, relative to a vertical axis
(V) parallel to the direction of the weight force, by an
angle of inclination (AC) of less than 90°.

AN APPARATUS FOR PERFORMING GRINDING OPERATIONS

Fig.1

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 159 369 A1 2

Description

[0001] This invention relates to an apparatus for per-
forming grinding operations on a component and to a
method for performing grinding operations on a compo-
nent.

[0002] Apparatuses forperforming grinding operations
known in the prior art can be broadly divided into two
categories: horizontal-axis apparatuses and vertical-axis
apparatuses. In a vertical-axis apparatus, the partis held
between a part-holder spindle and a tailstock that is
aligned with the part-holder spindle along a vertical axis.
In a horizontal-axis apparatus, on the other hand, the
part-holder spindle and the tailstock are aligned along a
horizontal direction. Vertical-axis apparatuses have the
advantage of having a much more reduced space re-
quirement (smaller footprint) than horizontal-axis appa-
ratuses. In a vertical-axis apparatus, on the other hand,
the partis more difficult to position on the spindle because
it needs to be held by a specific device while the spindle
is tightened against the part in order to hold it in place.
[0003] Moreover, in the vertical-axis apparatuses
known in the prior art, the part-holder spindle faces in the
same direction as weight force. That means the tailstock
is located lower down than the part-holder spindle. This
type of configuration makes it even more difficult to po-
sition the part, which must be supported at the bottom,
as well as the sides, and to synchronize the part, which
must be rotated by a predetermined angle relative to the
spindle. Vertical-axis apparatuses, therefore, are suita-
ble mainly for production lines equipped with automatic
loading devices, whilst they are very complex, if not im-
possible, to adapt to manual loading.

[0004] An example of a vertical-axis grinding machine
is described in document US2013029567A.

[0005] The aim of this disclosure is to provide an ap-
paratus and a method for performing grinding operations
to overcome the above mentioned disadvantages of the
prior art.

[0006] This aim is fully achieved by the apparatus and
method of this disclosure as characterized in the append-
ed claims.

[0007] Accordingto an aspect of it, this disclosure pro-
vides an apparatus for performing grinding operations on
a component.

[0008] The apparatus comprises a base, configured to
rest on a supporting surface on which the machine is
positioned.

[0009] The apparatus comprises a part-holder spindle,
configured to rotate about a longitudinal axis. The part-
holder spindle includes a gripping element to hold the
component in place.

[0010] The apparatus comprises a tailstock. The tail-
stock is aligned with the part-holder spindle along the
longitudinal axis. The tailstock is movable towards and
away from the spindle to keep the component, in use,
between the part-holder spindle and the tailstock along
the longitudinal axis.
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[0011] The apparatus comprises a working unit. The
operating unit is movable along an operating direction,
parallel to the longitudinal axis. The operating unit is mov-
able along a transversal direction, perpendicular to the
longitudinal axis. The operating unit includes a first group
of tools, configured to perform mechanical operations on
the component. According to an aspect of this disclosure,
the longitudinal axis is inclined, relative to a vertical axis
parallel to the direction of the weight force, by an angle
of inclination of less than 90°.

[0012] Itis noted that the inclination of the longitudinal
axis is not a feature that depends on how the apparatus
is positioned but is an intrinsic feature of the apparatus.
In other words, the longitudinal axis is inclined, relative
to a vertical axis parallel to the direction of the weight
force, by an angle of inclination of less than 90° when
the apparatus is placed on a horizontal surface perpen-
dicular to the weight force.

[0013] Inanother formulation of this feature, it is noted
thatthe base comprises an underside surface configured
to be rested on a supporting surface, and the longitudinal
axis is inclined with respect to an axis perpendicular to
the underside surface by an angle of less than 90°. It is
specified that the underside surface is not necessarily a
real planar surface but may also be a virtual surface of
the apparatus, defined by two or more supporting points
or zones where the apparatus rests on the supporting
surface. This configuration offers the advantages of an
axis that is inclined with respect to the weight force and
also of having a mass distribution suitable for this type
of machining process, that is, suitable for preventing the
machine from tipping over, where positioning a vertical
machine in an inclined plane would give rise to a high
risk of tipping over.

[0014] Thisfeature allows providing a hybrid apparatus
between a horizontal- and a vertical-axis apparatus,
thereby lessening the respective disadvantages and re-
taining the respective advantages. In particular, reducing
the footprint of the apparatus is combined with a step of
positioning the part, where inclination plays an important
role because it allows supporting the part on one side
only, for example with one hand or with a support held
by a user, whose hand remains outside the working zone
(for safety reasons) while the part is being gripped by the
part-holder spindle.

[0015] Preferably, the inclination angle is between 5°
and 20°. In effect, this embodiment offers greater advan-
tages in terms of ratio between machine footprint and
component manageability during positioning.

[0016] Still more preferably, the inclination angle is be-
tween 8° and 12°. In effect, the trials carried out show
that this inclination offers greater advantages in terms of
minimizing the complications connected with the inclina-
tion of the longitudinal axis.

[0017] Inanembodiment, the base comprises a hook-
ing surface to which the operating unit, the part-holder
spindle and the tailstock are connected. The hooking sur-
face is inclined to the vertical axis by an angle of less
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than 90°. The hooking surface faces in a direction which
includes at least one component that is the opposite of
the direction of the weight force. In other words, the di-
rection of the normal directed outwards from the support-
ing surface includes at least one component that is the
opposite of the direction of the weight force.

[0018] Inanembodiment, the base comprises aninner
cavity, defining a damping space, configured to damp
the effects of the stress applied to the component during
grinding operations.

[0019] In an embodiment, the hooking surface faces
in a direction which includes at least one component that
is the opposite of the direction of the weight force.
[0020] During positioning, this provides support,
whether mechanical or manual, at the bottom, on the
part-holder spindle itself, and at the side, as needed on
account of the inclination.

[0021] Inanembodiment, the part-holder spindle is po-
sitioned, along the longitudinal axis, downstream of the
tailstock in the same direction as the weight force. In other
words, the tailstock faces in a direction having at least
one component thar is the same as the direction of the
weight force. In an embodiment, the operating unit com-
prises at least a second group of tools, positioned, rela-
tive to the first group of tools in an opposing configuration,
that is to say, aligned with the first group of tools along
a direction parallel to the longitudinal axis and opposite
to the first group of tools on the same side of the part-
holder spindle.

[0022] In an embodiment, the second group of tools is
positioned in a parallel configuration, that is to say,
aligned with the first group of tools along a transversal
direction, perpendicular to the longitudinal axis, and po-
sitioned parallel to the first group of tools, on the opposite
side of the part-holder spindle with respect to that where
the first group of tools is positioned.

[0023] Inanembodiment, the operating unit comprises
a third group of tools. In this embodiment, the second
group of tools is positioned in a parallel configuration rel-
ative to the first group of tools, while the third group of
tools is positioned in an opposing configuration relative
to the first group of tools or to the second group of tools.
[0024] Lastly, in an embodiment, the operating unit
comprises a fourth group of tools. In this embodiment,
the second group of tools is positioned in a parallel con-
figuration relative to the first group of tools, the third group
oftools is positioned in an opposing configuration relative
to the first group of tools and the fourth group of tools is
positioned in an opposing configuration relative to the
second group of tools (hence in a parallel configuration
relative to the third group of tools).

[0025] These configurations progressively increase
the production capabilities of the machine and further
enhance its performance.

[0026] In an embodiment, the first group of tools com-
prises a straight grinding wheel, rotating about an axis
of rotation parallel to the longitudinal axis.

[0027] In an embodiment, the first group of tools com-
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prises an inclinable grinding wheel, where the axis of
rotation of the grinding wheel is adjustable and inclinable
relative to the longitudinal axis.

[0028] In an embodiment, the first group of tools com-
prises a turning unit, for performing turning operations
on the component.

[0029] Itshouldbe noted thatthe second group oftools,
the third group of tools and the fourth group of tools may
include one or more of the aforesaid tools, which could
potentially be integrated in the first group of tools, that is
to say, the straight grinding wheel, the inclinable grinding
wheel and the turning unit.

[0030] According to an aspect of this description, the
apparatus comprises a supporting device, associated
with the part-holder spindle. The supporting device is
configured to supportably receive the component to be
gripped. The supporting device is positioned on the side
of the part-holder spindle on which the component would
fall on account of the inclination of the longitudinal axis.
[0031] Thus, the part can be rested on the supporting
device and on the part-holder spindle, making its posi-
tioning very easy and safe.

[0032] Inan embodiment, the supporting device com-
prises a transversal rod, elongate along a supporting ax-
is, perpendicular to the longitudinal axis between a first
end and a second end. The supporting device also com-
prises a supporting profile, located at the second end of
the transversal rod. The supporting profile is concave to
supportably receive the component. For example, the
supporting profile is a semicircle or a U-shaped profile or
a V-shaped profile.

[0033] Inanembodiment, the length of the transversal
rod along the supporting axis is variable between a first
limit length and a second limit length.

[0034] That way, the supporting profile can be posi-
tioned at a distance from the longitudinal axis that is var-
iable and can be adapted to the diameter of the part being
machined. Thus, depending on the part to be machined,
an operator using the machine manually can first adapt
the length of the transversal rod based on the diameter
of the component and then set the component down be-
fore the part-holder spindle grips it.

[0035] In an example embodiment, the supporting de-
vice comprises a longitudinal rod, elongate along a di-
rection parallel to the longitudinal axis between a first
end, connected to the part-holder spindle, and a second
end, connected to the transversal rod.

[0036] Preferably, the longitudinal length of the trans-
versal rod is variable between a first longitudinal limit
length and a second longitudinal limit length. This allows
adapting the supporting device also to the length of the
component along the longitudinal axis, to allow the com-
ponent to be set down at a middle position, ensuring it
remains in place (and does not turn about the point of
contact between the component and the supporting pro-
file).

[0037] According to an aspect of it, this disclosure pro-
vides a method for performing grinding operations on a
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component.

[0038] The method comprises a step of resting on a
supporting surface a base of the machine for performing
grinding operations.

[0039] The method comprises a step of holding the
component by means of a part-holder spindle.

[0040] The method comprises a step of rotating the
component by rotation of the part-holder spindle about a
longitudinal axis.

[0041] The method comprises a step of moving a tail-
stock of the machine towards and away from the spindle,
to lock the component between the spindle and the tail-
stock.

[0042] The method comprises a step of shifting an op-
erating unit along an operating direction, parallel to the
longitudinal axis.

[0043] The method comprises astep of performing me-
chanical operations on the component using the operat-
ing unit.

[0044] Advantageously, during the rotation step, the
longitudinal axis is oriented in an inclined fashion, relative
to a vertical axis parallel to the direction of the weight
force, by an angle of inclination of less than 90°, prefer-
ably between 5° and 25°, and still more preferably, be-
tween 8° and 12°.

[0045] This and other features will become more ap-
parent from the following description of a preferred em-
bodiment, illustrated purely by way of non-limiting exam-
ple in the accompanying drawings, in which:

- Figure 1 shows a perspective view of an apparatus
for performing grinding operations according to this
disclosure;

- Figure 2 shows a perspective view of a detail of the
apparatus of Figure 1;

- Figure 3 shows a side view of the apparatus of Figure
1;

- Figure 4 schematically illustrates an embodiment of
the apparatus of Figure 1.

[0046] With reference to the accompanying drawings,
the reference numeral 1 denotes an apparatus for per-
forming grinding operations on a component CP. It
should be noted that in an embodiment, the apparatus 1
is also configured to perform turning operations on the
component CP.

[0047] The apparatus 1 comprises a base 2, config-
ured to support the apparatus 1 on a supporting surface
on which the apparatus 1 is positioned.

[0048] The base 2 comprises an underside surface Sl,
resting on the supporting surface. The base 2 comprises
a plurality of supporting feet 21, interposed between the
underside surface Sl and the supporting surface. In an
embodiment, the plurality of supporting feet 21 has a
length which, along a vertical direction V, parallel to the
direction of the weight force, is adjustable to allow the
apparatus 1 to be placed even on supporting surfaces
that are not entirely flat but have some irregular features
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on them. The base includes a hooking surface SA.
[0049] The base 2 comprises an inner cavity 22, de-
fining a damping space VS. The apparatus 1 comprises
a part-holder spindle 3, configured to grip and hold the
component CP in place. The spindle 3 rotates about a
longitudinal axis A. The spindle 3 includes a gripping el-
ement 31 to hold the component CP in place. In addition
or alternatively, the spindle may comprise a headstock.
The gripping element 31 preferably has a circular shape
and includes an opening or a headstock in or on which
the component CP is positioned. The spindle 3 comprises
a fixed surface 32, fixed relative to the base 2, hence
non-rotating about the longitudinal axis A.

[0050] The apparatus 1 comprises a tailstock 4. The
tailstock 4 is aligned with the spindle 3 along the longi-
tudinal axis A. The tailstock 4 comprises a contact ele-
ment 41 (preferably a headstock 41) which is configured
to contact the component CP from a side opposite to that
of the spindle 3. In use, therefore, the component CP is
interposed, along the longitudinal axis A, between the
spindle 3 and the tailstock 4.

[0051] The tailstock 4 is movable towards and away
from the spindle 3. In effect, the tailstock 4 is slidable in
a tailstock guide 42 along the longitudinal axis A.
[0052] The apparatus 1 comprises an operating unit 5.
The operating unit 5 includes at least one tool 51 (or a
first group of tools 51), configured to perform mechanical
operations on the component CP, specifically grinding
and/or turning operations.

[0053] The operating unit 5 is movable along an oper-
ating direction L, parallel to the longitudinal axis A. In
addition or alternatively, the operating unit 5 is movable
along a transversal direction, perpendicular to the longi-
tudinal axis A, towards or away from the component CP
held by the spindle 3.

[0054] The apparatus 1 comprises a first guide 52.
[0055] The apparatus comprises a carriage 53.
[0056] The apparatus comprises a second guide 54,

formed on the carriage 53.

[0057] In an embodiment, the carriage 53 is slidable
on the first guide 52 along an operating direction L. The
operating unit 5 is connected to the second guide 54.
Thus, the operating unit 5 is movable along the operating
direction L under the action of the carriage 53 moving
along the first guide 52.

[0058] The operating unit 5 is movable on the second
guide 54 along the transversal direction T.

[0059] The operating unit5 comprises a rotary actuator
55, which, by way of non-limiting example, may be a
grinding wheel spindle or a tool turret, configured to set
the at least one tool 51 or the first group of tools 51 in
rotation.

[0060] Itshould be noted that the first tool 51 is, by way
of a non-limiting example, a straight grinding wheel 51,
as illustrated in Figure 1.

[0061] The operating unit5is connected to the hooking
surface SA of the base 2 by means of the first guide 52.
The spindle 3 is connected to the hooking surface SA of
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the base 2. The tailstock 4 is connected to the hooking
surface SA of the base 2.

[0062] More specifically, the first guide 52 and the tail-
stock guide 42 are connected to the hooking surface SA
of the base 2. Thus, the tailstock 4 and the operating unit
5 move along the hooking surface SA of the base 2 on
the respective tailstock guide 42 and first guide 52.
[0063] The longitudinal axis A is inclined, relative to a
vertical axis V parallel to the direction of the weight force,
by an angle of inclination AC of less than 90°, preferably
between 5° and 20°, and still more preferably, between
8°and 12°.

[0064] The hooking surface SA is inclined, relative to
the vertical axis V, by an angle of less than 90°, preferably
between 5° and 20°, and still more preferably, between
8° and 12°. The hooking surface faces in a direction VS
which includes at least one component that is the oppo-
site of the direction of the weight force.

[0065] It should be noted that in the apparatus 1 illus-
trated in Figure 1, the position of the tailstock 4 relative
to the spindle 3 is particularly advantageous for position-
ing the component CP. More specifically, the part-holder
spindle 3 is positioned, along the longitudinal axis A,
downstream of the tailstock 4 in the same direction as
the weight force. In other words, the spindle 3 is posi-
tioned under the tailstock 4.

[0066] According to an aspect of this disclosure, the
apparatus 1 comprises a supporting device 6. Described
below is an exemplary, non-limiting embodiment of the
supporting device 6.

[0067] The supporting device 6 is configured to sup-
portably receive the component CP during the step of
positioning and gripping the component CP by the grip-
ping element 31 of the spindle 3.

[0068] The supporting device 6 is positioned on the
side of the spindle 3 on which the component CP would
fall on account of the inclination of the longitudinal axis
A (that is to say, on account of the weight force). The
supporting device 6 is thus interposed, along a direction
perpendicular to the longitudinal axis A, between the
hooking surface SA of the base 2 and the longitudinal
axis A.

[0069] The supporting device comprises a supporting
profile 61 configured to supportably receive the compo-
nent CP. The supporting profile 61 is a concave profile
adapted to securely receive the component CP to be
gripped in its concavity.

[0070] The supporting device 6 comprises a transver-
sal rod 62. The device comprises a longitudinal rod 63.
[0071] The transversalrod 62 extends along an adjust-
ment direction R, perpendicular to the longitudinal axis
A, between a first end 62A and a second end 62B. The
supporting profile 61 is formed on the second end 62B
of the transversal rod 62. At its first end 62A, the trans-
versal rod 62 comprises a first slot 621 (or a first group
of slots). The first slot 621 extends along the transversal
direction for a length that defines a stroke along which
the transversal rod 62 can move in the transversal direc-
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tion. In other words, the transversal rod 62 has a length
along the adjustment direction R that is variable (adjust-
able) between a first limit position and a second limit po-
sition. The distance along the adjustment direction R be-
tween the first limit position and the second limit position
is equal to the length of the first slot 621 along the ad-
justment direction R.

[0072] The longitudinal rod 63 extends along a direc-
tion parallel to the longitudinal axis A, between a firstend
63A and a second end 63B. The longitudinal rod 63 com-
prises a fixed element 631 and a movable element 632
which are removably connected to each other to adjust
a length of the longitudinal rod along a direction parallel
to the longitudinal axis A.

[0073] More specifically, the movable element 632
comprises a second slot and a third slot 632’, located on
opposite ends of the movable element 632. The second
slot is configured to be connected to the first slot 621 of
the transversal rod 62, for example, by threaded means
familiar to a person skilled in the art.

[0074] Thefixed element631 extends along adirection
parallel to the longitudinal axis A between a first end
631A, which is fixedly connected to the fixed surface 32
of the spindle 3, and a second end, which has, formed
on it, a fourth slot, configured to be connected to the third
slot 632’, for example, by threaded means familiar to a
person skilled in the art.

[0075] It should be noted that the length of the third
slot 632’ (or of the fourth slot) defines the maximum stroke
of the longitudinal rod 63 along a direction parallel to the
longitudinal axis A. In other words, the length of the lon-
gitudinal rod 63 may vary by a longitudinal length equal
to the length of the third slot 632’ (or of the fourth slot).
[0076] In an embodiment, illustrated schematically in
Figure 4, the operating unit 5 comprises a second tool
56 (or a second group of tools 56). The second tool com-
prises a dedicated rotary actuator, which allows moving,
that is to say, rotating, the second tool 56.

[0077] For example, the operating unit 5 comprises a
second carriage 56, to which the second tool 56 is re-
movably connected. In other words, the second tool 56
is movable along the transversal direction T on the car-
riage.

[0078] Inanembodiment, the first tool 51 and the sec-
ond tool 56 are positioned on opposite sides of the lon-
gitudinal axis A along the transversal direction T. In this
embodiment, the operating unit comprises a third guide
52’, parallel to the first guide 52. In this case, the second
carriage 56’ runs on the third guide 52’ to move along
the operating direction L on the side opposite to that
where the first guide 52 is positioned.

[0079] Inanembodiment, the secondtool 56 is aligned
with the first tool 51 along the operating direction L. In
such a case, therefore, the first tool 51 and the second
tool 56 are positioned on the same side of the longitudinal
axis A at different longitudinal heights. Thus, both the
first carriage 53 and the second carriage 56 run on the
first guide 52.
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[0080] In an embodiment, the second tool 51 is mov-
able along the operating direction L and/or along the
transversal direction T independently of the second tool
56.

[0081] Inanembodiment, the operating unit5 compris-
es a third tool 57 (or a third group of tools 57). The third
tool 57 comprises a dedicated rotary actuator, which al-
lows moving, that is to say, rotating, the third tool 57.
[0082] In such a case, the operating unit 5 comprises
athird carriage 57, to which the third tool 57 is removably
connected. In other words, the third tool 57 is movable
along the transversal direction T on the third carriage 57°.
[0083] Inanembodiment, the first tool 51 and the third
tool 57 are positioned on opposite sides of the longitudi-
nal axis A along the transversal direction T. In this em-
bodiment, the third carriage 57’ runs on the third guide
52’ to move along the operating direction L on the side
opposite to that where the first guide 52 is positioned. In
such a case, the second carriage 56’ can run on the first
guide 52 or on the third guide 52’ to move along the same
guide as the first tool 51 or the third tool 56.

[0084] In an embodiment, the third tool 56 is aligned
with the first tool 51 along the operating direction L. In
such a case, therefore, the first tool 51 and the third tool
57 are positioned on the same side of the longitudinal
axis A at different longitudinal heights. Thus, both the
first carriage 53 and the third carriage 57 run on the first
guide 52.

[0085] In this case, the second carriage 56’ runs on
the third guide 53'.

[0086] In an embodiment, the first tool 51 is movable
along the operating direction L and/or along the trans-
versal direction T independently of the second tool 56
and/or of the third tool 57.

[0087] Lastly, the operating unit may comprise a fourth
tool 58 (or a fourth group of tools 58). The fourth tool 58
comprises adedicated rotary actuator, which allows mov-
ing, that is to say, rotating, the fourth tool 58.

[0088] In such a case, the operating unit 5 comprises
afourth carriage 58’, to which the fourth tool 58 is remov-
ably connected. In other words, the third tool 58 is mov-
able along the transversal direction T on the third carriage
58’

[0089] Inanembodiment,thefirsttool 51 and the fourth
tool 57 are positioned on opposite sides of the longitudi-
nal axis A along the transversal direction T, hence the
second tool and the third tool are also positioned on op-
posite sides of the longitudinal axis A along the transver-
sal direction T. In this embodiment, the fourth carriage
58’ runs onthe third guide 52’ to move along the operating
direction L on the side opposite to that where the first
guide 52 is positioned.

[0090] In an embodiment, the fourth tool 58 is aligned
with the firsttool 51 along the operating direction L, hence
the second tool 56 and the third tool 57 are aligned along
the operating direction but on the opposite side, that is,
they are both connected to the third guide 52’.

[0091] In this case, the fourth carriage 58’ runs on the
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first guide 52.

[0092] In an embodiment, the first tool 51 is movable
along the operating direction L and/or along the trans-
versal direction T independently of the second tool 56
and/or of the third tool 57 and/or of the fourth tool.
[0093] Itshould be noted thatirrespective of he number
of tools included in the operating unit 5, when there are
two tools aligned along the operating direction L and
which thus run on the same guide (the first guide 52 or
the third guide 52’), these tools face each other, hence
are disposed opposite one another.

[0094] The first, second, third and/or fourth tool 51, 56,
57, 58 (that is, the first group of tools 51, the second
group of tools 56, the third group of tools 57 and the fourth
group of tools 58) include one or more of the following
features:

- a straight grinding wheel 51’, rotating about an axis
of rotation parallel to the longitudinal axis A;

- an inclinable grinding wheel 511, 561, 571, 572,
where the axis of rotation of the grinding wheel is
adjustable and inclinable relative to the longitudinal
axis A;

- aturning unit, for performing turning operations on
the component.

Claims

1. An apparatus (1) for performing grinding operations
on a component (CP), comprising:

- a base (2), configured to rest on a supporting
surface on which the apparatus (1) is positioned;
- a part-holder spindle (3), configured to rotate
about a longitudinal axis (A) and including a grip-
ping element, to hold the component in place;
- atailstock (4), aligned with the part-holder spin-
dle (3) along the longitudinal axis (A) and mov-
able towards and away from the spindle (3) for
keeping the component, in use, between the
part-holder spindle (3) and the tailstock (4) along
the longitudinal axis (A);

- an operating unit (5), movable along an oper-
ating direction, parallel to the longitudinal axis
(A), and along a transversal direction (T), per-
pendicular to the longitudinal axis (A), the oper-
ating unit (5) including a first group of tools (51),
configured to perform mechanical operations on
the component,

characterized in that the longitudinal axis (A) is in-
clined, relative to a vertical axis (V) parallel to the
direction of the weightforce, by an angle ofinclination
(AC) of less than 90°.

2. The apparatus (1) according to claim 1, wherein the
angle of inclination (AC) is between 5° and 20°.
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The apparatus (1) according to claim 2, wherein the
angle of inclination (AC) is between 8° and 12°.

The apparatus (1) according to any one of the pre-
ceding claims, wherein the base (2) comprises a
hooking surface (SA), on which the operating unit
(5), the part-holder spindle (3) and the tailstock (4)
are connected, wherein the hooking surface (SA) is
inclined relative to the vertical axis (V) by an angle
of less than 90° and wherein the hooking surface
(SA) faces in a direction which includes at least one
component that is the opposite of the direction of the
weight force.

The apparatus (1) according to any one of the pre-
ceding claims, wherein the base (2) comprises an
inner cavity (22), defining a damping space (VS).

The apparatus (1) according to any one of the pre-
ceding claims, wherein the part-holder spindle (3) is
positioned, along the longitudinal axis (A), down-
stream of the tailstock (4) in the same direction as
the weight force.

The apparatus (1) according to any one of the pre-
ceding claims, wherein the operating unit (5) com-
prises at least a second group of tools (56), posi-
tioned, relative to the first group of tools (51), in one
of the following configurations:

- aligned along a direction parallel to the longi-
tudinal axis (A) and opposite the first group of
tools (51), on the same side of the part-holder
spindle (3);

- aligned along a transversal direction (T), per-
pendicular to the longitudinal axis (A), and po-
sitioned parallel to the first group of tools (51),
on an opposite side of the part-holder spindle
(3) with respect to that in which the first group
of tools (51) is positioned.

8. The apparatus (1) according to any one of the pre-

ceding claims, wherein the first group of tools (51)
comprises one or more of the following components:

- a straight grinding wheel, rotating about an axis
of rotation parallel to the longitudinal axis (A);

- an inclinable grinding wheel, wherein the axis
of rotation of the grinding wheel is adjustable
and inclinable relative to the longitudinal axis
(A);

-aturning unit, for performing turning operations
on the component.

The apparatus according to any one of the preceding
claims, comprising a supporting device (6), associ-
ated with the part-holder spindle (3) and configured
to supportably receive the component to be gripped
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10.

1.

12.

13.

and wherein the supporting device (6) comprises:

- a transversal rod (62), elongate along a sup-
porting axis, perpendicular to the longitudinal
axis (A) between a first end (62A) and a second
end (62B);

- a supporting profile (61), located at the second
end (62A) of the transversal rod (62) and con-
cave, to supportably receive the component
(CP).

The apparatus according to claim 9, wherein the
length of the transversal rod (62) along the support-
ing axis is variable between a first limit length and a
second limit length.

The apparatus according to claim 9 or 10, wherein
the supporting device (6) comprises a longitudinal
rod (63), elongate along a direction parallel to the
longitudinal axis (A) between a first end (63A), con-
nected to the part-holder spindle (3), and a second
end (63B), connected to the transversal rod (62) and
wherein the longitudinal length of the transversal rod
(63) is variable between a first longitudinal limit
length and a second longitudinal limit length.

The apparatus according to any one of the preceding
claims, wherein the base (2) comprises an underside
surface (Sl) configured to be rested on the support-
ing surface, and wherein the longitudinal axis (A) is
inclined with respect to an axis perpendicular to the
underside surface (Sl) by an angle of less than 90°.

A method for performing grinding operations on a
component (CP), the method including the following
steps:

- resting on a supporting surface a base (2) of
the machine (1) for performing grinding opera-
tions;

- holding the component by means of a part-
holder spindle (3);

- rotating the component by rotation of the part-
holder spindle (3) about a longitudinal axis (A);
- moving a tailstock (4) of the machine (1) to-
wards and away from the spindle (3), to lock the
component between the spindle (3) and the tail-
stock (4);

- shifting an operating unit (5) along an operating
direction, parallel to the longitudinal axis (A);

- performing mechanical operations on the com-
ponent using the operating unit (5),

characterized in that, during the rotation step, the
longitudinal axis (A)is oriented in an inclined fashion,
relative to a vertical axis (V) parallel to the direction
of the weight force, by an angle of inclination (AC)
of less than 90°.



EP 4 159 369 A1

<t

|

0000/

Vo

XN




Fig.2

.
St
—-

EP 4 159 369 A1

62
_____ 63B
- -
. ]
| N
o\ o]]@ > B2A
= \
0 ~— 621
L= \
- \——632
> .
7\ ——62B
\
/ Q‘ 61
/ \}\632’
S / 63
02 7631
S 60 @ %
5 / T63A
631A
r'//
//
/"/‘
X 32
"""""" 31



EP 4 159 369 A1

Fig.3




1 1 /_|J _ _|\J 1 -
.mml//l\ % ” p — | l\\l.pm
Mm/.}/ | [ \ _D lxl\\lpm

I I N D N I IO B
T e
98 — | | | Y

B | S
i — : / x
: \
_ L\
ya N \ /

¥ 814



10

15

20

25

30

35

40

45

50

55

EP 4 159 369 A1

9

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 22 19 8937

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 2013/029567 Al (HESSBRUEGGEN NORBERT 1-13 INV.
[DE]) 31 January 2013 (2013-01-31) B24B5/02
* figure 1 * B24B41/04
* paragraphs [0016], [0017] * B24B41/00
* paragraph [0021] * B24B41/02
----- B24B5/42
X DE 30 42 925 Al (BOLLI W R WERKZEUGBAU 1,6,8,12

[CH]) 19 June 1981 (1981-06-19)
* figures 1,2,3 *

* 2. Halfte des 2. Absatzes;
page 7 *

* 2. Absatz;

page 11 *

TECHNICAL FIELDS
SEARCHED  (IPC)

B24B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 24 January 2023 Herrero Ramos, J
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons

A technological background s
O : non-written disclosure & : member of the same patent family, corresponding
P :intermediate document document

12




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 159 369 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 22 19 8937

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

24-01-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2013029567 Al 31-01-2013 CN 102896329 A 30-01-2013
DE 102012012331 Al 31-01-2013
FR 2978365 Al 01-02-2013
JP 6219024 B2 25-10-2017
JP 2013027973 A 07-02-2013
KR 20130014425 A 07-02-2013
Us 2013029567 Al 31-01-2013

DE 3042925 Al 19-06-1981 CH 640765 A5 31-01-1984
DE 3042925 a1 19-06-1981

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

13



EP 4 159 369 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 2013029567 A [0004]

14



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

