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(54) Ball sorting machine, and interchangeable module for such machine

(57) A ball (2) sorting machine (1) is provided with a
supporting plane (17) on which a flow of balls advances,
in use, in a longitudinal advancement direction (A); the
supporting plane has, along said longitudinal direction of
advancement (A), a sequence of openings (29), which
let the balls (2) fall, extend transversally and for the entire

length of the supporting plane (17) and have a calibrated
width for sorting the diameter of the balls to let fall; such
calibrated width increases from one opening to the next,
while the machine (1) is provided with movable members
(47) to make the larger diameter balls, which have
stopped between the lips (30) of the openings (29), ad-
vance in the longitudinal direction of advancement (A).
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Description

[0001] The present invention relates to a ball sorting
machine, in particular for ball bearings.
[0002] During the manufacturing of balls for bearings,
it is known the need to sort balls which have reciprocally
different diameters, for example at the output of a thermal
treatment oven, for sorting the balls themselves into lots
which are characterised by the same diameter and which
are therefore uniform to proceed with the manufacturing
process.
[0003] It is felt the need to discriminate between even
minimal different diameters of the balls, for example dif-
ferences of two tenths of a millimetre, without jamming
the sorting machine and, therefore, without requiring in-
terventions by operators.
[0004] At the same time, it is felt the need to obtain a
high production rate, intended as the flow of sorted balls
in kilograms per hour.
[0005] Preferably, there are felt the further needs of
having a machine which is compact and/or rapidly and
precisely settable to vary the diameters to be sorted.
[0006] It is the object of the present invention to provide
a ball sorting machine, which allows to simply and cost-
effectively respond to the aforementioned needs.
[0007] According to the present invention, a ball sorting
machine, as defined in claim 1, is obtained.
[0008] For a better understanding of the present inven-
tion, it will now be described a preferred embodiment
only by way of non-limitative example, and with reference
to the accompanying drawings, in which:

- figure 1 is a schematic side elevation view, with parts
in section, of a preferred embodiment of the ball sort-
ing machine according to the present invention;

- figure 2 is a partial perspective view, on a magnified
scale, of the machine in figure 1;

- figures 3 and 4 are similar to figure 1 and show, on
a magnified scale, a detail of the machine in figure
1, in two operating conditions.

[0009] In figure 1, it is indicated by 1 a machine (sche-
matically shown) for selecting and sorting balls 2 accord-
ing to their diameter, in particular steel balls for ball bear-
ings.
[0010] The machine 1 comprises a frame 3, which sup-
ports an input ramp 4 adapted to receive a flow of balls
2 output, for example, from a thermal treatment oven.
The frame 3 also supports a wall 5 defining, over itself,
a collecting station 6, in which the balls 2 arriving from
the ramp 4 are accumulated in the direction of advance-
ment shown by the arrow A along a longitudinal axis 7.
[0011] The direction of advancement A has, with re-
spect to the horizontal, a descending inclination, which
can be adjusted in known way and not described in detail
by means of a plurality of adjustable feet 8 defining the
floor support of the frame 3.
[0012] The wall 5 is retractable, for example if the ma-

chine 1 stops, to extract the balls 2 arriving in excess into
station 6 and which would otherwise tend to either jam
the machine 1 or get out from the sides which delimit the
station 6 itself.
[0013] In particular, wall 5 slides in the opposite direc-
tion to the direction of advancement A towards a retracted
position (shown by a broken line) underneath the ramp
4, and is operated by an actuator 9, automatically con-
trolled by a control unit 10 constituting part of the machine
1. In the example shown in figure 1, the actuator 9 is
defined by a pneumatic cylinder, whose stem 11 has an
end fastened to a lower surface of the wall 5 by means
of brackets 12. When the wall 5 is arranged in retracted
position, the balls 2 fall from the station 6 along a descent
13 underneath, in opposite direction to the direction of
advancement A, into a transversal channel 14 ending
with a lateral hole 15 defining the outlet towards a col-
lecting container (not shown) arranged by the side of the
frame 3.
[0014] The frame 3 further carries a distributing device
16, which collects, from station 6, groups of balls 2 at
predetermined time and transfers such groups onto a
plane 17 arranged on the opposite side of the wall 5 along
the axis 7 and essentially aligned with the wall 5 itself.
[0015] With reference to figure 2, the device 16 com-
prises two side heads 18, which are fastened to the frame
3, arranged at a distance equal to the width of the wall 5
and the plane 17, and are joined together by two hori-
zontal rods 20 orthogonal to the axis 7. The device 16
further comprises a gearmotor 21 (partially shown) con-
trolled by the control unit 10 and carried by the frame 3
by the side of the station 6, and a cylindrical distributing
member 22 extending for the entire length of the wall 5
and the plane 17 between the heads 18 underneath the
rods 20, is turnable about its axis 23 parallel to the rods
20 under the bias of the gearmotor 21 and has a plurality
of straight grooves 25 on its external cylindrical surface.
The grooves 25 extend along respective generating lines
equally and reciprocally distanced about the axis 23 and
are each shaped so as to collect and transfer at least one
row of balls 2 parallel to the axis 23. In particular, the
rotation speed of the member 22 is adjustable by the
control unit 10 to vary the transfer time of the ball groups
2.
[0016] The ball groups 2 are deposited by the member
22 on an initial segment 26 of the plane 17. The plane
17 defines a longitudinal inclined track for the descending
advancement, by gravity, of the balls 2 from the device
16 in the direction of advancement A, and is laterally de-
fined by two vertical sides 28 parallel to the axis 7.
[0017] The plane 17 has, in the direction of advance-
ment A, a sequence of slots 29a, 29b, 29c and 29d or-
thogonal to the axis 7 for letting the balls 2 fall from the
plane 17. The slots 29a-29d extend with continuity for
the entire length of the plane 17, i.e. is from one side to
the other of the sides 28, and have calibrated widths,
which are constant for each slot 29 to sort the diameter
of the balls 2 to let fall and are increasing in the direction
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of advancement A (from slot 29a to slot 29d).
[0018] The description that follows refers to only one
of the slots 29 considering that the others differ essen-
tially for their calibrated width.
[0019] The slot 29 is delimited by the lips 30 of the two
members 31 (fig. 3), which define part of the plane 17
and are made of material having a relatively high surface
hardness and resistance to wear. The two members 31
constitute part of an interchangeable module 32, which
can be inserted between two fixed segments 33 of the
plane 17, and is engageable in fixed position to the frame
3 in a way not described in detail. The module 32 com-
prises two L-shaped side brackets 34 and comprises re-
spective vertical fins 35 constituting part of the sides 28
and respective opposite fins 36, which are fastened to
the members 31 by means of screws or bolts 37 and
carry respective eyebolts 38 for lifting the module 32.
[0020] With reference to figures 3 and 4, the module
32 further comprises two facing plates 41, 42 orthogonal
to the plane 17 and reciprocally defining a passage 43,
whose inlet is defined by the slot 29. In particular, the
plates 41, 42 are fastened reciprocally fixed to their side
ends in a way not shown, and to the members 31 by
means of screws, whose head 44 is recessed in the mem-
bers 31 themselves (fig. 2).
[0021] The plate 42 has an opening 45 defining the
side outlet of the passage 43 to let the sorted balls 2 fall
into a fixed transversal channel 46, which is separate
from the module 32 and makes such balls roll down to-
wards a container (not shown) arranged by the side of
the frame 3.
[0022] The module 32 further comprises a plate or
blade member 47, sliding in a seat 48 between the plates
41, 42, between a retracted or lowered position (figure
3), in which it defines a bottom surface 49 of the passage
43 to divert the fallen balls 2 towards the outlet 45, and
an advanced or raised position (figure 4), in which it en-
gages the passage 43 and the slot 29 so as to protrude
above the plane 17 and define a resting surface 50 which
stops all the arriving balls 2 upstream of the slot 29.
[0023] The upper end of the member 47, which selec-
tively defines the surfaces 49 and 50, is shaped so as to
provide, during the lifting through the slot 29, a biasing
component in the direction of advancement A of the larger
diameter balls 2 which were stopped between the lips
30. In particular, the surface 50 is orthogonal to the plane
17, while the surface 49 is flat and inclined upwards to-
wards the outlet 45 and directly joined to the surface 50
by means of a straight upper edge 51 offset with respect
to the half of the slot 29 in the opposite direction to the
direction of advancement A.
[0024] The member 47 is operated by an actuator 52
constituting part of the module 32 and defined by a pneu-
matic cylinder, which comprises a liner 53 fastened to
the lower end of the plates 41, 42 and a stem 54 aligned
with the member 47, fastened onto the lower end of the
member 47 and sliding in the seat 48.
[0025] The member 47 has a transversal series of light-

ening holes 56, while the plates 41, 42 have through holes
57 for facilitating the outlet of possible dirt fallen with the
balls 2 through the slot 29 in the passage 43 and deriving
from previous machining operations and/or treatments.
[0026] In use, with reference to figure 1, the balls 2 are
tipped in a timed way, in the form of groups or rows, from
the device 16 onto the segment 26 of the plane 17, and
from here roll down in the direction of advancement A
until they encounter the surface 50a associated to the
slot 29a, where they stop.
[0027] After lowering the member 47a, the balls 2 tend
to start off again by effect of gravity in the direction of
advancement A. The balls 2 having a diameter smaller
than the width of the slot 29a fall into the passage 43a
and are collected in the respective container; those hav-
ing larger diameter tend to stop between the lips of the
slot 29a or to go beyond the slot 29a itself. At this point,
the member 47a is raised so as to cause, by means of
the edge 51a, the bias towards the slot 29b of the balls
2 stopped between such lips. At the end of the raising,
the member 47a is again in the position to stop other
arriving balls 2. Obviously, the operations described are
similar for all the subsequent slots 29b-29d. Preferably,
the members 47 are raised and lowered together by the
control unit 10, synchronised by the cyclical distribution
made by the device 16.
[0028] From the above, it is evident that the machine
1 has a high capacity, in terms of kilograms of sorted
balls per hour, as the balls 2 are advanced in the direction
of advancement A for the entire length of the plane 17,
and not into a line. Furthermore, thanks to the bias of the
upper end of the members 47 during the outlet, the balls
2 do not remain jammed between the lips 30, but are
ejected from the slots 29 and made to advance.
[0029] The operation of the machine 1 is simple, be-
cause gravity is exploited to make the balls advance on
the plane 17 and to convey the balls themselves into the
collecting containers (not shown) through the channels
46. There are relatively few moving parts of the machine
1 and their reciprocating movement is extremely easy to
control.
[0030] The modules 32 may be assembled, calibrated
and tested individually off the machine, that is aside, be-
fore being fitted on the machine 1. Furthermore, the cho-
sen configuration, i.e. the size of the slots 29, may be
rapidly varied by changing the modules 32. At the same
time, the modules 32 are extremely compact.
[0031] It is finally clear that changes and variations can
be made to the machine 1 described and illustrated with-
out departing from the scope of protection of the present
invention, as defined by the accompanying claims.
[0032] In particular, different members for performing,
respectively, the resting function for the balls upstream
of the slots 29 and the advancement function of the balls
2 stopped between the lips 30 may be envisaged. Fur-
thermore, the member(s), performing such functions may
be arranged either over or by the side of the plane 17,
instead of underneath the plane 17.
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[0033] Furthermore, openings different than the slots
29 described may be envisaged, for example openings
constituted by a series of reciprocally continuous inlets
for the entire length of the plane 17, or openings not per-
fectly orthogonal to the axis 7.
[0034] Furthermore, the advancement on the plane 17
may be caused otherwise than by exploiting gravity, for
example on level or upwards by means of a biasing trans-
versal bar which pushes the rows of balls for the entire
length of a plane; and/or the device 16 could be absent
or replaced by a different device which dispenses groups
of balls for at least part of the length of a plane.
[0035] Furthermore in the case of upward advance-
ment, the stopping of the balls 2 upstream of the slots 29
could be avoided.
[0036] Finally, the evacuation of the balls 2 from the
station 6 could be controlled in response to other alarm
signals, in addition to the machine 1 stop signal.

Claims

1. A ball (2) sorting machine (1) characterised by com-
prising:

- a supporting plane (17) on which a flow of balls
advances, in use, in a longitudinal advancement
direction (A);
- a plurality of openings (29), which are made
on said supporting plane (17) in reciprocal se-
quence along said longitudinal direction of ad-
vancement (A) to let the balls (2) fall from said
supporting plane (17), extend transversally and
for the entire length of said supporting plane
(17), and have a calibrated width to sort the di-
ameter of the balls to let fall; said calibrated width
being increasing from an opening to the next;
and
- advancement means (51) movable to make
the larger diameter balls, which have stopped
between the lips (30) of the openings (29), ad-
vance in said longitudinal direction of advance-
ment (A).

2. A machine according to claim 1, characterised in
that said longitudinal direction of advancement (A)
is descendingly inclined with respect to a horizontal
direction.

3. A machine according to claim 1 or 2, characterised
in that said openings (29) are defined by respective
slots having constant calibrated width and orthogo-
nal to said longitudinal direction of advancement (A).

4. A machine according to any of the preceding claims,
characterised by comprising stop means (50) mov-
able between a retracted position in which the small-
er diameter balls are let fall through said openings

(29), and an advanced position in which for each
said opening (29), all the arriving balls (2) are
stopped upstream of the opening (29) itself.

5. A machine according to claim 4, characterised in
that said stop and advancement means (50, 51) are
defined for each said opening (29), by a same mov-
able member (47).

6. A machine according to claim 5, characterised in
that said movable members (47) are slidable
through the respective openings (29) between a low-
ered position, in which they let the smaller diameter
balls fall, and a raised position, in which they define
respective resting surfaces (50) protruding upwards
from said supporting plane (17).

7. A machine according to claim 6, characterised in
that the upper ends of said movable members (47)
are shaped so as to provide, when raised through
the respective openings (29), a biasing components
in said longitudinal direction of advancement (A) of
the larger diameter balls (2) which have stopped be-
tween the lips (30) of said openings (29).

8. A machine according to claim 7, characterised in
that said movable members (47) have an edge (51)
offset with respect to the half of said calibrated width
in a direction opposite to said longitudinal direction
of advancement (A).

9. A machine according to any of the claims from 5 to
8, characterised by comprising control means (10)
for advancing and retracting said movable members
(47) together.

10. A machine according to any of the preceding claims,
characterised by comprising a distributing device
(16) arranged upstream of said supporting plane (17)
and configured so as to transfer the balls (2) in the
form of groups with predetermined timing.

11. A machine according to claim 10, characterised in
that said distributing device (16) comprises a mo-
torised distributing member (22) for turning about its
horizontal transversal axis (23) and having at least
one external recess (25) for collecting and transfer-
ring said ball groups.

12. A machine according to any of the preceding claims,
characterised by comprising a ball accumulation
station (6) upstream of said supporting plane (17),
and evacuation means (5, 9) for unloading at least
part of the balls (2) from said accumulation station
(6).

13. A machine according to claim 12, characterised in
that said evacuation means (5, 9) comprise a wall
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(5) defining a support for the balls in said accumu-
lation station (6) and retractable to unload said balls
(2).

14. An interchangeable module (32) for a ball (2) sorting
machine (1) made according to any of the preceding
claims, the module comprising:

- a supporting plane (17) on which a flow of balls
advances, in use, along a longitudinal advance-
ment direction (A);
- a single opening (29) made on said supporting
plane (17) to let the balls fall from said supporting
plane (17), extending transversally and for the
entire length of said supporting plane (17), and
having a calibrated width for sorting the diameter
of the balls (2) to let fall; and
- advancement means (51) movable to make
the larger diameter balls, which have stopped
between the lips (30) of said opening (29), ad-
vance on the supporting plane (17) in said lon-
gitudinal direction of advancement (A).

15. An interchangeable module according to claim 14,
characterised by being made according to the fea-
tures of any one of any of the claims from 3 to 8.
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