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(54) A machine for drag finishing of mechanical parts

(57) A machine (10) for drag finishing of mechanical
parts (50) comprising a frame (12) and a rotating tub (14)
for containing finishing media and a movement group
(18,24,26,27,28) for a rotating part-carrying element
(22), where the movement group comprises at least a
motor group (18) that can act to set in rotation a shaft
(21) able to support the rotating part-carrying element
(22), where the movement group (24,26,27,28) can move
the motor group (18) and the rotating part-carrying ele-

ment (22) along a first vertical axis (Y) and along a second
horizontal axis (X) and wherein the movement group
(18,24,26,27,28) can carry the part-carrying element
(22), along the first vertical axis (Y), internally to the fin-
ishing media in the rotating tub (14) and can successively
move the rotating part-carrying element (22), along the
second horizontal axis (X), towards an offset position with
respect to the centre of the rotating tub (14).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a machine for
drag-finishing mechanical parts.

BACKGROUND ART

[0002] As is known, the mass finishing of metal surfac-
es (and not metal too) is based on the dynamics relating
to the way in which the mass constituted by the finishing
media and the parts is set in relative motion.
[0003] In particular, in drag-finishing, the parts to be
worked are fixed to appropriate support devices such as
part-carrying chucks.
[0004] The parts are circularly drawn, at a high speed,
internally of a treatment tub in which a finishing media is
present, which can be constituted by components such
as, for example, abrasive granules having an appropriate
shape, made of polymer, ceramic, plastic, synthetic ma-
terials or materials of natural origin. The working is gen-
erally done at high speed, giving rise to a certain contact
pressure between the part to be worked and the working
means which leads to the desired result.
[0005] In more detail, in some known machines, the
parts are mounted on a rotating head which exhibits a
plurality of part-carrying groups, each constituted by a
chuck which is able, in turn, to house a plurality of parts
positioned along a circumference thereof.
[0006] By way of example, a machine of the described
type can comprise a rotating head provided with three
part-carrying chucks, each of which is able to support 12
parts.
[0007] The machine can be set in motion, by rotating
the rotating head in a rotation direction, while the part-
carrying chucks can be rotated in an opposite direction.
[0008] A control panel enables setting various func-
tioning parameters of the machine.
[0009] Machines of this type, though enabling carrying
the parts in an offset position with respect to the centre
of the tub, are obviously hampered by a high degree of
constructional complexity, as among other things it is
necessary to mount gearings able to give the above-de-
scribed complex planetary motion to the parts being
worked in the tub.
[0010] This complexity is, naturally, reflected also in
the costs of the machine.
[0011] A further not insignificant functional aspect of
this type of machine is correlated to the loading operation
in the rotating tub and the unloading operation in the fin-
ishing media (granulates or the like).
[0012] In particular, this operation can be necessary
when a different working operation is to be carried out,
for example passing from titanium parts to stainless steel
parts, and the media used in the preceding work opera-
tions is not to be used again.
[0013] In cases like these, while the loading of the me-

dia in the tub is done by an operate who takes the 25 kg
sacks of media one at a time and tips them into the tub,
a relatively rapid operation, the emptying of the tub is
more laborious and unpleasant, as the granular media
has to be shoveled out using a spade or the like, from
the tubs to the empty bags for disposal, which among
other things causes relevant machine down times.
[0014] Document EP 0 073 536 discloses a finishing
machine for pieces immersed in tub containing finishing
media. Means are provided to transport the pieces to be
finished from a loading and unloading station to a working
position where the pieces are immersed in the tub and
contacting the finishing media. The transport means
comprise a first piston-cylinder group capable of moving
along a vertical axis, for example in order to immerse a
piece in the tub and a second piston-cylinder group ca-
pable of moving along a horizontal axis. The pieces to
be finished are carried by a part-carrying element, from
a loading station, then are lifted along the vertical by the
first piston-cylinder group up to an height higher than the
border of the tub. They are then transferred in a horizontal
direction by the second piston-cylinder in order to pass
over the tub border until they reach a position on the
vertical of the immersion point of the pieces in the tub.
Finally, the first piston-cylinder group immerses the piec-
es in the tub by means of a movement along the vertical
direction and, when the pieces are immersed in the tub,
a motor group sets into rotation the part carrying element.
Opposite movements with respect to those described are
used at the end of processing to bring the workpiece to
an unloading station.

SUMMARY OF THE INVENTION

[0015] An aim of the present invention is to create a
machine for drag-finishing of mechanical parts which en-
ables bringing the parts being worked from a central po-
sition also into an offset position with respect to the centre
of the working tub, though with a considerable construc-
tional simplicity of the machine.
[0016] A further aim of the invention is that it enables
the loading and unloading of the parts being worked sim-
ply and rapidly and that it can be automated for use in
robotized areas.
[0017] A further aim of the invention is to enable auto-
matic unloading of working media from the rotating tub.
[0018] Said aims are attained by a machine for drag
finishing of mechanical parts comprising a finishing frame
and a rotating tub for containing finishing media and a
movement group for a rotating part-carrying element,
where the movement group comprises at least a motor
group that can act to set in rotation a shaft able to support
the rotating part-carrying element, where the movement
group can move the motor group and the rotating part-
carrying element along a first vertical axis and along a
second horizontal axis, wherein the movement group can
carry the part-carrying element, along the first vertical
axis, internally to the finishing media in the rotating tub
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and can successively move the rotating part-carrying el-
ement, along the second horizontal axis, towards an off-
set position with respect to the centre of the rotating tub.
[0019] Among the advantages of the present invention
is the fact that it enables carrying the part to be worked
in an offset position as desired with respect to the centre
of the working tube with the aim of benefiting from the
forces which are created on the part according to the
distance thereof from the centre of the rotating tub.
[0020] In particular, the density of the media increases
according to the rotation velocity of the media, internally
of the rotating tub, so that a greater density thereof is
obtained at a greater distance from the centre thereof.
[0021] The machine of the invention enables regulat-
ing the position of the shaft in order to carry out the most
suitable working for each type of part.
[0022] In a further embodiment, the rotating part-car-
rying element exhibits a support shaft, the support shaft
being connected to the motor group thereof by means of
a connection enabling an inserting movement from below
in an upwards direction.
[0023] This solution enables carrying out the parts
loading and unloading simply and rapidly and also auto-
matically, for example internally of a robotized area.
[0024] In a further embodiment, a brush is connectable
to the support shaft which, during the rotation of the tub,
can move along a first vertical axis and along a second
horizontal axis so as to bring the brush to involve a whole
volume of the tub.
[0025] An advantage of this solution is given by the
fact of using the same means which cause the movement
of the support shaft during the working of the parts so as
to convey the media towards special evacuating holes
by means of the brush.
[0026] In a further embodiment, a gutter is associated
to the rotating tub, at a perimeter portion thereof, and the
bottom of the rotating tub is provided with evacuating
holes of the finishing media, the holes being openable
by switches at the gutter so as to convey the finishing
media thereto.
[0027] An advantage of this solution consists in ena-
bling conveying the media to be evacuated towards a
perforated gutter to which a container for collecting the
finishing media can be associated.
[0028] Further advantages of the invention can be de-
duced from the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Further characteristics and advantages of the
invention will emerge from a reading of the following de-
scription, provided by way of non- limiting example, with
the aid of the figures of the appended tables, in which:

- figure 1 is a lateral view of an embodiment of the
machine of the invention;

- figure 2 is a view from above of the machine of figure
1;

- figures 3-5 are sectioned views along plane A-A of
figure 1, illustrating various operating positions of the
machine of figures 1-2;

- figure 6 is a section view of a connection for the ro-
tating shaft of the machine of figures 1-5;

- figure 7 is a robot island provided with a plurality of
machine as in figures 1-5;

- figures 8-9 illustrate an engaging system of a rotary
plate of the machine of figures 1-5;

- figures 10-13 illustrate various configurations of the
rotary plate of the machine of figures 1-5;

- figures 14-22 illustrate various configurations of an
automatic evacuation system of the tub, according
to an aspect of the present invention; and

- figures 23-25 illustrate various configurations of an
operating element of the system of figures 14-22.

[0030] In particular the machine of the present inven-
tion is denoted in its entirety by reference numeral 10 of
figures 1-5.
[0031] Figure 1 illustrates the machine 10 provided
with a frame 12 housing a tub 14 that can contain finishing
media.
[0032] The tub 14 can be rotated by a motor 16 located
below the tub 14.
[0033] A motor group 18 is also connected to the frame
12, which motor group 18 can rotate a rotary plate 22
provided with a shaft 21 connected to the motor group
18 by means of a connection 30, more fully described in
the following. The motor group and the rotary plate 22
can move along guides 27,28 along a vertical axis Y (fig-
ure 4), for example by means of piston-cylinder group or
other known technical means, in such a way as to bring
the rotary plate 22, and the part 50 present thereon, from
a raised position to a working position internally of the
tank 14 containing the finishing media.
[0034] The motor group 18, and consequently also the
rotary plate 22, can also move along a horizontal axis X
(figure 5) sliding over guides 24,26, visible in particular
in figure 2, for example by means of piston-cylinder group
or other known technical means, in order to bring the
rotary plate 22 internally of the rotating tub 14, but in an
offset position to the centre of the rotating tub 14. There-
fore, the machine 10 described is able to perform offset
finishing operations i.e. a new type of finishing which bas-
es its dynamics on the synergy of the rotating tub 14,
containing the finishing media, and on the rotary plate 22
which, initially centred with respect the rotation axis of
the rotating tub, can remain in an elevated position with
respect to the rotating tub 14 so as to enable loading and
unloading (figure 3).
[0035] In other words, the machine 10 comprises a
movement group for a rotating part-carrying element 12,
where the movement group comprises the motor group
18 to set in rotation the shaft 21 able to support the ro-
tating part-carrying element 12, and comprises the
guides 27,28 along the vertical axis Y, the guides 24,26
and along the horizontal axis X, and furthermore the cor-
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responding movement means to carry the motor group
and the part-carrying element along said guides.
[0036] The movement group can carry the part-carry-
ing element 22, along the first vertical axis Y, internally
to the finishing media in the rotating tub 14 and can suc-
cessively move the rotating part-carrying element 22,
along the second horizontal axis X, towards an offset
position with respect to the centre of the rotating tub 14.
[0037] The movement of the part-carrying element 22
along the second horizontal axis X inside the finishing
media can suitably regulated in order to reach eccentrical
positions as desired with respect to the centre of the ro-
tating tub 14 and can be performed with the part-carrying
element 22 in rotation or not. On commencement of the
work cycle, the rotary plate 22 in the rotating tub 14 de-
scends along the vertical axis Y (figure 4), while begin-
ning to rotate, by centrifuging the media toward the pe-
rimeter, thus freeing up space to allow the plate 22 to
descend.
[0038] Once the correct depth of descent from the ver-
tical axis Y has been reached, the plate is translated to-
wards the external edge of the rotating tub 14 along a
horizontal axis X (figure 5).
[0039] Following these movements, as visible in plan
view in figure 5, the tub 14 rotates clockwise, while the
rotary plate 22 is located in an offset finishing position,
close to the edge of the tub 14. In the finishing phase the
rotary plate 22 rotates anti-clockwise, or in the opposite
direction to the rotation of the tub 14.
[0040] The support shaft 21 of the rotary plate 22 can
be applied by inserting a male coupling 32 connected to
the support shaft 21 into a female coupling 30, by simple
insertion from below in an upwards direction, as can be
seen in figure 6.
[0041] This arrangement enables having a rotating
head of a simple type and not indexed, as it is thus pos-
sible to halt the head in an approximate position, for ex-
ample with a simple microswitch.
[0042] This can be achieved, for example, with the so-
lution illustrated in figures 8-9. In this solution, the cou-
pling comprises a first group of orientating pins 60 and
the support shaft 21 includes a second group of orien-
tating pins 62, where the blocking of the support shaft 21
inside the connection can occur when the first and the
second group of orientating pins are in a predetermined
orientation position e.g. arranged more or less at 180° to
one another.
[0043] The robot tasked with inserting the shaft 21 in
the connection simply has to centre the hole and push
the shaft 21 upwards (figure 8-9).
[0044] Obviously, the same operation done manually
is possible in simplified configurations.
[0045] An economical machine is therefore realized,
which carries out the offset finishing, while it is also pos-
sible, alternatively, to set up a robotized area 40, where
a plurality of machines 10 is served by a robot 45 for
loading and unloading parts (figure 7), according to the
natural development of workloads destined for the finish-

ing department.
[0046] A robotized area 40 can easily be configured
with a plurality of groups of the machine of the invention,
up to five in number but even more, in relation to the
model of the base unit, the type of robot and other factors.
[0047] The productivity of a like area can thus reach
very high levels with very rapid loading and unloading of
the technological tubs which in this case might be the
same plates with the pre-assembled parts.
[0048] By mounting the robot on the floor or ceiling,
using small, medium or large units of the machine 10,
the possible combinations can be many and lend them-
selves to very heterogeneous configurations.
[0049] With reference to figures 10-13, it is observed
that the rotary plate 22 can be assimilable to a frame
element or workpiece carrier, such as to give many pos-
sibilities of positioning of the parts in function of the de-
sired machining process.
[0050] In particular, in a first embodiment of the inven-
tion, the parts 50 can be placed in the upper position with
respect to the rotary plate 22 (figure 8), while in a second
embodiment of the invention, the parts 50 may be placed
in a lower position than the rotary plate 22 (figure 9).
[0051] In another embodiment (figure 10) the parts 50
can be positioned externally with respect to the circum-
ference of the rotating plate 12, for example, by portions
22’ orientated at 90° relative to the plane in which the
rotary plate 22 rotates, or the parts 50 can be positioned
on portions 22’ orientated at 45° relative to the plane in
which the rotary plate rotates 22.
[0052] Other angles are possible for these position-
ings, using portions 22’ hinged to the rotary plate 22.
[0053] Figures 14-22 illustrate different configurations
of a system for automatic emptying of the tub according
to an aspect of the present invention.
[0054] In particular, in place of the part-carrying ele-
ment, a brush 110 with a plurality of bristles, for example
metal, can be mounted.
[0055] The movement of the brush 110 is illustrated in
figures 14-22, i.e. it can be translated towards the exter-
nal edge of the rotating tub 14 along the direction of the
arrow F, i.e. so as to move from a central position (figure
14) to a significantly offset position (figure 22) internally
of the tank 14, all in the context of the above-described
movements, because the brush 110 is mounted on the
same support shaft as the chuck element and can there-
fore be subject to the same movements that the support
shaft makes.
[0056] Further, the rotating tub 14 can be provided, on
a bottom thereof, with a plurality of holes, in turn provided
with means for opening and closing thereof.
[0057] The rotating tub 14 is also associated, at a pe-
ripheral portion thereof, with a gutter 112, in turn exhib-
iting at least a hole 114.
[0058] The holes in the bottom of the rotating tub are
represented in figures 14-22 by reference numeral 120
when they are fully closed, with reference numeral 120’
when partially open and with reference numeral

5 6 



EP 2 857 144 A1

5

5

10

15

20

25

30

35

40

45

50

55

120" when fully open. The holes 120" completely or par-
tially open 120’ are in this configuration when they are
positioned, during the rotation of the tank 14, above the
gutter 114.
[0059] As shown in figures 23-25 the holes 120,120’,
120" can be opened by means of intervention of a re-
spective switch 170.
[0060] Each switch 170 exhibits a substantially circular
portion 155, able to cover the respective hole and an
elongate portion 145.
[0061] The circular part of the switch 170 is also asso-
ciated with a projecting portion 160 which houses a point
of attachment for a spring 130 also fixed to a second
point of attachment 135 on the bottom of the tub 14.
[0062] The elongate portion 145 is able to engage with
a pawl 140 that can be brought, for example by pneumatic
means, from a first lowered position to a second raised
position that engages with the elongate portion 145 of
the switch 170.
[0063] The switch 170 can then be rotated (in the di-
rection of figures 23-25) around a fulcrum 150 from a first
position in which the respective hole is closed to a second
position in which the hole is open.
[0064] Once having passed beyond the pawl 140, the
spring 130 quickly returns the switch 170 into the closed
position of the hole.
[0065] The described embodiment of the switches 170
is purely exemplary and not limiting; what is important is
that the spring 130 is sufficiently powerful to enable the
re-closing, by overcoming the forces of the granular me-
dia which attempts to escape, thus preventing the switch
170 from becoming stuck in the attempt thereof to close.
[0066] In the functioning of the described emptying de-
vice, while the tub rotates in slow counter-rotation (arrow
R), the rotary brush 110 (according to the direction of the
arrow W) advances slowly on the horizontal axis (arrow
F), towards the external perimeter of the rotating tub 14
up to brushing the specially-applied switches 170 to per-
form the emptying process in the best possible way.
[0067] Each time that the evacuation holes media pass
close to the unloading area or the gutter 112, the switches
170 interfere with the pawl 140 enabling the opening of
the holes enabling the granular media, gradually accu-
mulated, to exit.
[0068] It is stressed that the switches 170 open only
when they pass over the gutter 112 and then close in the
remaining perimeter portion. The gutter 112, inclined fun-
nel-fashion towards the central connector, enables all
the content to converge in a collecting container through
the hole 114.
[0069] A motorized vibrator can be associated so as
to shake the gutter 112 during unloading.
[0070] The cooperation of the movements of the brush
110 synchronized with the opening of the holes thus en-
ables automatic emptying of the tank 14. Obviously mod-
ifications or improvements can be made to the invention
as described herein, dictated by contingent motives or
details, without its forsaking the scope of the invention

as claimed below.

Claims

1. A machine (10) for drag finishing of mechanical parts
(50) comprising a frame (12) and a rotating tub (14)
for containing finishing media and a movement group
(16,24,26,27,28) for a rotating part-carrying element
(18), where the movement group comprises at least
a motor group (16) that can act to set in rotation a
shaft (21) able to support the rotating part-carrying
element (18), where the movement group
(16,24,26,27,28) can move the motor group (16) and
the rotating part-carrying element (18) along a first
vertical axis (Y) and along a second horizontal axis
(X), characterized in that the movement group
(16,24,26,27,28) can carry the part-carrying element
(18), along the first vertical axis (Y), internally to the
finishing media in the rotating tub and can succes-
sively move the rotating part-carrying element (18),
along the second horizontal axis (X), towards an off-
set position with respect to the centre of the rotating
tub (14).

2. The machine (10) of claim 1, wherein a motor (16)
is provided, able to set the tub (14) in rotation in an
opposite direction with respect to the rotation direc-
tion of the rotating part-carrying element (18).

3. The machine (10) of claim 1, wherein the support
shaft (21) of the rotating part-carrying element (18)
is connected to the motor group (16) thereof by
means of a connection (30) enabling an inserting
movement from below in an upwards direction.

4. The machine (10) of claim 3, wherein the connection
(30) comprises a first group of orientating pins (60)
and the support shaft (21) comprises a second group
of orientating pins (62), where the blocking of the
support shaft (21) internally of the connection (60)
can take place when the first and the second group
of orientating pins (60,62) are in a predetermined
reciprocal orientating position.

5. The machine (10) of the preceding claims, wherein
the part-carrying element comprises a rotating plate
(22) which exhibits means (22’) for arranging the
parts being worked in different working positions with
respect to a dimension of the rotating plate.

6. The machine (10) of claim 5, wherein the rotating
plate exhibits means (22’) for arranging the parts be-
ing worked externally with respect to a circumference
of the rotating plate.

7. The machine (10) of claim 5, wherein the rotating
plate exhibits means for arranging the parts being
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worked in an upper or lower position with respect to
the circumference of the rotating plate.

8. The machine (10) of claim 1, wherein a brush (110)
is connectable to the support shaft (21) which, during
the rotation of the tub (14), can move along a first
vertical axis (Y) and along a second horizontal axis
(X) so as to bring the brush (110) to involve a whole
volume of the tub (14).

9. The machine (10) of claim 1, wherein a gutter (112)
is associated to the rotating tub (14), at a perimeter
portion thereof, and the bottom of the rotating tub
(14) is provided with evacuating holes (114) of the
finishing media, the holes being openable by switch-
es (170) at the gutter (112) so as to convey the fin-
ishing media thereto.

10. A group comprising a plurality of machines (10) as
in the preceding claims, and a robot (45) able to load
and unload the parts being worked.
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