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(54) HONING MACHINE FOR BEARING RINGS AND METHOD FOR FEEDING SUCH A MACHINE 
WITH BEARING RINGS

(57) This honing machine (2) for bearing rings (102)
includes a frame (12), a honing tool, a honing station (14)
for holding a bearing ring in position with respect to the
honing tool, the honing station including a workpiece
holder (18) with a concave surface (182) equipped with
at least one pad for supporting a bearing ring. The work-

piece holder (18) is equipped with a damper (190) mov-
able between a first active configuration, where it pro-
trudes on a path of a bearing ring (102) moving towards
the workpiece holder (18) in the honing station (14), and
a second passive configuration, where it is out of reach
of a bearing ring in the honing station.



EP 3 064 316 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD OF THE INVENTION

[0001] This invention relates to a honing machine
which can be used for a honing process on bearing rings.
This invention also relates to a method for feeding a hon-
ing machine with bearing rings.

BACKGROUND OF THE INVENTION

[0002] In the field of bearings manufacturing, it is
known to use a honing machine provided with a honing
tool or "honing stone" which is brought into contact with
a raceway of a bearing ring, in order to improve its finish.
During a honing process, each bearing ring is held in a
honing station and driven in rotation with respect to the
honing tool which remains stationary. A bearing ring
present in the honing station must be supported by a
workpiece holder which is generally provided with pads
mounted on a concave surface which is shaped accord-
ing to the dimensions of the bearing rings to be processed
in the honing machine. The pads are used to precisely
center each bearing ring with respect to a rotation axis
of a rotatable member which drives the bearing ring in
rotation with respect to the honing stone. Thus, it is es-
sential that the pads are correctly positioned with respect
to the rotation axis.
[0003] When the honing station is fed by gravity with
bearing rings, pads made of a hard material are difficult
to use, since there exists a risk of breakage of the pads,
upon the impact of a ring entering the honing station. An
alternative consists in using relatively soft pads, such as
pads made of a synthetic material. A drawback of this
approach is that such pads tend to wear off, so that they
do not allow a precise positioning of the bearing rings
with respect to the rotation axis.
[0004] Moreover, a bearing manufacturer generally of-
fers a range of bearings whose inner and outer rings have
different dimensions. Thus, bearing rings with different
dimensions have to be successively processed on a hon-
ing machine. When it is needed to switch the honing ma-
chine from a configuration where it handles a first type
of bearing rings to another configuration where it handles
a second type of rings, the workpiece holder has to be
changed and carefully positioned with respect to a frame
of the honing machine. Because of the limitations of the
current workpiece holders, such an operation implies that
a dummy bearing ring must be located in the honing sta-
tion and manually centered on the rotation axis in order
to be used as a reference for the pads of a new workpiece
holder to be installed in the honing station. This compli-
cated setting operation is time consuming and requires
a highly qualified manpower.

SUMMARY OF THE INVENTION

[0005] The present invention aims at solving these

problems with a new honing machine having a workpiece
holder which can be provided with hard and longlasting
pads, with a low breakage risk.
[0006] To this end, the invention concerns a honing
machine for bearing rings, this machine including a
frame, a honing tool, a honing station for holding a bear-
ing ring in position with respect to the honing tool, the
honing station including a workpiece holder with a con-
cave surface equipped with at least one pad for support-
ing a bearing ring. According to the invention, the work-
piece holder is equipped with a damper movable between
a first active configuration, where it protrudes on a path
of a bearing ring moving towards the workpiece holder
in the honing station, and a second passive configuration,
where it is out of reach of a bearing ring in the honing
station.
[0007] Thanks to the invention, the damper is capable
of preventing a direct impact between a bearing ring en-
tering the honing station and the pads of the workpiece
holder. Since the pads are not subjected to a large
number of impacts, they can be made in a hard material,
which allows them not to wear off as quickly as pads
made of a synthetic material. Since the pads do not wear
off, their dimensions remain constant and the workpiece
holder can be installed within the honing station without
having to use a dummy bearing ring.
[0008] According to further aspects of the invention
which are advantageous but not compulsory, such a hon-
ing machine can incorporate one or several of the follow-
ing features:

- Each pad of the workpiece holder is coated with a
high stiffness material, in particular with a layer of
polycrystalline diamond.

- The damper includes a pin, which is movable in
translation along a vertical axis, and damping means
for braking a vertical downward displacement of the
pin.

- The pin is movable along the vertical axis between
a first position, where it protrudes upwardly with re-
spect to an adjacent pad of the workpiece holder,
and a second position, where an upper surface of
the pin is below an upper surface of the adjacent pad.

- The damping means include a rotable shaft movable
in rotation around its longitudinal axis, between a
first angular position where it interacts with a vertical
downward movement of the pin between its first and
second positions and a second angular position
where the shaft is out of reach of the pin, and a gas
cylinder for moving the shaft between its first and
second positions, and reverse.

- The shaft is provided with a paddle which lies on the
downward path of the pin between its first and sec-
ond positions, when the shaft is in its first angular
position, and which is away from the downward path,
when the rotating shaft is in its second angular po-
sition.

- The paddle is secured to a first end of the shaft and
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the gas cylinder is connected by a rocker arm to a
second end, opposite to the first end, of the shaft.

- The honing machine includes elastic means for bi-
asing the pin downwardly.

- The elastic means bias the pin against the paddle
when the rotating shaft is in its first angular position.

- The elastic means is a coil spring mounted around
the pin and compressed between a lower surface of
the workpiece holder and a peripheral shoulder of
the pin.

- The workpiece is provided with a vertical through
hole and the pin is slidably movable inside the vertical
through hole.

- The pin has an upper head for receiving an outer
surface of a bearing ring, the concave surface of the
workpiece holder has a stepped portion, which is be-
low an exposed surface of an adjacent pad and the
upper head of the pin is accommodated above the
stepped portion of the upper surface of the workpiece
holder and at a level below the upper surface of the
adjacent pad when the damper is in its second pas-
sive configuration.

- The honing machine includes a transfer mechanism
for feeding the honing station with bearing rings, one
after the other, the transfer mechanism including a
first transfer box, adapted to accommodate a bearing
ring and movable in translation, in a to-and-fro move-
ment with respect to the frame, along a first axis, a
second transfer box, adapted to accommodate a
bearing ring and movable in translation, in a to-and-
fro movement with respect to the frame, along a sec-
ond axis parallel to the first axis, first driving means
for driving the first transfer box in translation along
the first axis and second driving means for driving
the second transfer box in translation along the sec-
ond axis, in such a way that the second transfer box
is located under and adjacent the first transfer box,
above the honing station, and that the second trans-
fer box has a top inlet opening which is vertically
aligned with a bottom outlet opening of the first trans-
fer box.

[0009] The invention also concerns a method for feed-
ing a honing station of a honing machine as described
here-above. Such a method includes at least the follow-
ing steps consisting in:

a) setting the damper in its first active configuration
b) introducing the bearing ring by gravity into the hon-
ing station (14) up to a point where it contacts the
damper
c) setting the damper in its second passive configu-
ration

[0010] Moreover, when the damper of the honing ma-
chine includes a pin movable in translation along a ver-
tical direction as mentioned here-above, it can be pro-
vided that, during step c), an upper surface of the pin is

moved downwardly by gravity up to a level where it is
below an upper surface of an adjacent pad of the work-
piece holder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention will be better understood on the
basis of the following description which is given in corre-
spondence with the annexed figures and as an illustrative
example, without restricting the object of the invention.
In the annexed figures:

- figure 1 is a partial perspective view of a honing ma-
chine according to the invention in a loading config-
uration,

- figure 2 is a perspective view similar to figure 1, when
the honing machine is in a honing configuration,

- figure 3 is a perspective view of a first transfer box,
which belongs to a transfer mechanism of the honing
machine of figure 1,

- figure 4 is a perspective view of a second transfer
box, which belongs to the same transfer mechanism,

- figure 5 is a partial front view of the machine of figures
1 and 2, where some parts are omitted, for the sake
of clarity,

- figure 6 is a front view similar to figure 5, at a smaller
scale and where some side panels have been re-
moved in order to show the bearing rings in the trans-
fer mechanism,

- figure 7 is a front view similar to figure 6 where, for
the sake of clarity only two bearing rings are repre-
sented in the machine, which is in the configuration
of figures 5 and 6,

- figures 8 to 14 are front views similar to figure 6 when
the transfer mechanism of the honing machine is in
successive configurations,

- figure 15 is an enlarged detailed view of a workpiece
holder of the machine of figures 1 to 14, when this
workpiece holder is in the configuration of figure 13,

- figure 16 is a perspective view of the workpiece hold-
er in the configuration of figure 15,

- figure 17 is an enlarged view, similar to figure 15
when the workpiece holder is in the configuration of
figure 14,

- figure 18 is a perspective view of the workpiece hold-
er in the configuration of figure 17, in a direction close
to the one of figure 16, and

- figure 19 is a perspective view of the workpiece hold-
er, in the configuration of figures 17 and 18, in an-
other direction.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0012] The honing machine 2 represented on figures
1 to 19 includes a base frame 4 which supports a fixed
pole 6. A honing stone 8 is supported by an arm 10 which
extends upwardly from fixed bracket 6.
[0013] Honing machine 2 also includes a movable
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frame 12 slidable, with respect to base frame 4, along a
fixed longitudinal axis X4, in two opposite directions, as
shown by double arrow A1. A non-represented actuator,
such as an electric motor or a pneumatic or hydraulic
cylinder, drives movable frame 12 in translation along
axis X4.
[0014] Movable frame 12 supports a honing station 14
where a bearing ring 100 is held in position for interaction
with the honing stone 8. More precisely, movable frame
12 supports a rotary actuator, in the form of an electric
motor 16, which is adapted to drive bearing ring 100
present in holding station 14 around a rotation axis X14
which is fixed with respect to frame 12 and parallel to
axis X4. Movable frame 12 supports a holding mecha-
nism 17 provided with two rollers 172 adapted to come
into contact with a lateral surface of bearing ring and to
push this ring towards electric motor 16, in order to make
a friction type connection between bearing ring 100 and
a rotating member 162 driven by motor 16 in rotation
around axis X14. Actually, holding mechanism 17 is mov-
able with respect to frame 12, in translation along an axis
X17 parallel to axes X4 and X14, between a loading con-
figuration of honing machine 2 represented on figure 1
and a honing configuration represented on figure 2. In
the configuration of figure 1, rollers 172 do not contact
bearing ring 100 whereas, in the configuration of figure
2, rollers 172 push bearing ring 100 against rotating mem-
ber 162.
[0015] In the following description, unless otherwise
specified, one considers honing machine 2 in its loading
configuration. For the sake of clarity, items 4 to 10 and
17 are omitted on figures 5 to 14.
[0016] Honing station 14 includes, amongst others, a
workpiece holder 18 which has a concave surface 182,
with a section perpendicular to axis X14 in the form of an
arc of a circle centered on axis X14. This workpiece hold-
er is selected in order to match the outer dimensions of
bearing rings to be processed by honing machine 2.
Thus, workpiece holder is generally changed when a new
type of bearing rings is to be processed in honing ma-
chine 2.
[0017] Honing machine 2 also includes a transfer
mechanism 20 which is used to successively feed honing
station 14 with bearing rings stored in an inlet chute 22.
[0018] Transfer mechanism 20 includes a first transfer
box 202 and a second transfer box 204 which is located
immediately below the first transfer box.
[0019] In the present description, the words "below",
"above", "inferior" or "superior" relate to a working con-
figuration of honing machine 2. "Above" or "superior" re-
lates a surface or a part which is oriented towards the
top of machine 2 in such a configuration, whereas "below"
or "inferior" relates to a surface or a part which is oriented
to the bottom of this machine.
[0020] First transfer box 202 is visible alone on figure
3 and includes a first metallic side wall 2020 and a second
metallic side wall 2022. Two spacers 2024 and 2026
made of a synthetic material are interposed between side

walls 2020 and 2022, so that an inside volume V202 of
first transfer box 202 is defined between side walls 2020
and 2022. An inspection window 2028 is provided on side
wall 2022 and allows checking the content of volume
V202 through side wall 2022.
[0021] Spacer 2024 extends on the whole height of
side walls 2020 and 2022 and protrudes downwardly with
respect to these two walls. Spacer 2026 extends between
lower parts of side walls 2020 and 2022, so that an inlet
opening 202A is defined on the lateral side of box 202
visible on figure 2. This inlet opening 202A allows intro-
duction of a bearing ring within volume V202. Moreover,
an outlet bottom opening 202B is defined between the
lower edges of side walls 2020 and 2022 and between
spacers 2024 and 2026.
[0022] 2026A denotes the upper surface of spacer
2026. This upper surface 2026A is inclined towards outlet
opening 202B. In other words, this surface lowers in the
direction of outlet opening 202B.
[0023] 2024B and 2026B respectively denote the ver-
tical surfaces of spacers 2024 and 2026 which face each
other. In the direction of axis Y202, outlet opening 202B
is defined between surfaces 2024B and 2026B. D2 de-
notes the distance measured between surfaces 2024B
and 2026B along axis Y202.
[0024] Second transfer box 204 also includes two me-
tallic side walls 2040 and 2042 and two synthetic spacers
2044 and 2046. An inspection window 2048 is provided
in side wall 2042 and allows inspection of the inside vol-
ume V204 of second transfer box 204. An inlet opening
204A of second transfer box 204 is defined between the
top edges of side walls 2040 and 2042. An outlet opening
204B of second transfer box 204 is defined between
spacers 2044 and 2046, below the respective central por-
tions of the lower edges of side walls 2040 and 2042.
[0025] 2046A denotes the upper surface of spacer
2046. This surface is horizontal.
[0026] 2046B denotes an end face of spacer 2046 ori-
ented towards spacer 2044. Outlet opening 204B is de-
fined, along axis Y204, between spacer 2044 and end
face 2046B.
[0027] In working configurations of transfer mecha-
nism 20, inlet opening 204A is vertically aligned with out-
let opening 202B, so that a bearing ring can go from vol-
ume V202 into inside volume V204 by gravity.
[0028] Transfer mechanism 20 also includes a first
pneumatic cylinder 206 mounted on frame 12 and adapt-
ed to drive first transfer box 202 in translation along an
axis Y202 which is horizontal and perpendicular to axis
X4. Double arrow A2 represents the to-and-fro move-
ments of first transfer box 202 in the direction of axis
Y202. Cylinder 206 is a rodless cylinder whose output
member is connected to first transfer box 202.
[0029] A second pneumatic cylinder 208 is mounted
on movable frame 12 and its output member is connected
to second transfer box 204 and drives this box in trans-
lation along a second axis Y204 which is parallel to axis
Y202. Double arrow A4 shows the to-and-fro movements
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of second transfer box 204 along axis Y204.
[0030] Honing machine 2 also includes an inlet chute
22 and an outlet chute 24. In machine 2, bearing rings
go from inlet chute 22 to outlet chute 24 via transfer mech-
anism 20 and honing station 14.
[0031] Outlet chute 24 is provided with a side wall 242
and an inductive sensor 244 which allows detecting the
presence of a bearing ring in an inside volume V24 of
chute 24, when the ring lies or rolls on a lower surface
246 of outlet chute 24.
[0032] For the sake of clarity, side walls 2022, 2042
and 242 are omitted on figures 6 to 14, in order to show
inside volumes V202, V204 and V24 and their content.
[0033] An inlet gate 26 is arranged between inlet chute
22 and transfer mechanism 20 and this inlet gate is con-
trolled by a pneumatic cylinder 28.
[0034] In this example, cylinders 206, 208 and 28 re-
spectively form actuators for items 202, 204 and 26. Al-
ternatively, other types of actuators can be used, for in-
stance hydraulic cylinders, mechanical jacks or electric
motors.
[0035] As shown on figures 15 to 19, workpiece holder
18 is equipped with two pads 184 and 186 whose outer
or exposed surfaces, respectively 184A and 196A, slight-
ly protrude with respect to concave surface 182, by a few
tenth of millimeters, so as to make sure that each bearing
ring will touch only the pads and thereby be accurately
positioned. Pad 184 is located in the lower part of honing
station 14, below bearing ring 100 present in this station.
Pad 184 is substantially aligned, along a vertical direc-
tion, with axis X14. Pad 186 is located on a side of honing
station 14, actually on the same side as inlet chute 22,
roughly at the same height as axis X14. The shape of
workpiece holder 18, in particular the radius of curvature
of concave surface 182 and the location of pads 184 and
186 depend on the geometry of the bearing rings to be
processed in honing machine 2.
[0036] The exposed surface 184A or 186A of each pad
184 or 186 is advantageously formed of a layer of poly-
crystalline diamond or "PCD", which presents a high me-
chanical stiffness. This high stiffness layer has a thick-
ness between 1 and 500 mm and is applied on an arma-
ture 184B or 186B made for instance of carbide, with a
thickness between 0,1 and 10 mm, preferably equal to
about 0,2 mm. Alternatively, armature 184B or 186B and
the high stiffness layer can be made in other materials
with suitable mechanical properties to resist wear,
shocks and lower the variation of dimensions with tem-
perature and time. On figures 15 and 17, the thickness
of the high stiffness layers forming surfaces 184A and
186A is exaggerated, in order to show these layers more
easily.
[0037] A through hole 188 is provided on workpiece
holder 18 and extends vertically and downwardly from a
stepped portion 182A of concave surface 182. Through
hole 188 is visible on figure 15 via a local cutaway of
workpiece holder 18, which is metallic.
[0038] Z188 denotes the central axis of through hole

188. A metallic pin 190 is slidably mounted within through
hole 188 and movable along axis Z188 between a first
position, represented on figures 15 and 16, and a second
position, represented on figures 17 to 19. Pin 190 has an
upper head 192 with an upper surface 192A adapted to
be in contact with a lower portion of the outer radial sur-
face of bearing ring 100 present in honing station 14, as
explained here-under. Pin 190 also has a lower sole 194
which defines a peripheral shoulder 196 around the main
portion of pin 190. A coil spring 280 is mounted around
pin 190, between shoulder 196 and a lower surface 183
of workpiece holder 18.
[0039] As shown on figures 15 and 16, when pin 190
is in its first position, its head 192 protrudes upwardly
with respect to surface 184A of pad 184. Thus, head 192
of pin 190 is on the path of a bearing ring falling towards
workpiece holder 18. As shown on figures 17 to 19, when
pin 190 is in its second position, upper surface 192A of
head 192 does not protrude above surface 184A. In this
position, surface 192A is slightly below surface 184A, so
that a bearing ring lying on workpiece holder 18 does not
contact pin 190. In other words, in this second position,
pin 190 is out of reach of a ring present in honing station
14.
[0040] A shaft 30 is mounted on movable frame 12 next
to workpiece holder 18 and its longitudinal axis Y30 is
parallel to axes Y202 and Y204. Actually, shaft 30 is ro-
tatably supported by movable frame 12, so that it can
rotate around axis Y30 between a first position, repre-
sented on figures 15 and 16, and a second position, rep-
resented on figures 17 to 19.
[0041] A first end 302 of shaft 30 is equipped with a
paddle 304 which extends radially with respect to axis
Y30, so that it is located directly below sole 194 in the
configuration of figures 15 and 16. More precisely, in this
configuration, sole 194 lies against an upper surface 306
of paddle 304.
[0042] The second end 308 of shaft 30, which is op-
posite to first end 302, is connected to a rocker arm 310.
The end of rocker arm 310 opposite to shaft 30 is con-
nected to an output rod 320 of a gas cylinder 32. Thus,
gas cylinder 32 forms an actuator which allows pivoting
shaft 30, in rotation around axis Y30, between the posi-
tion of figures 15 and 16, on the one hand, and the po-
sition of figures 17 to 19, on the other hand. Gas cylinder
32 can also be used to dampen a rotation movement of
shaft 30 around axis Y30, in the direction of arrow R1 on
figure 16, as explained here-below.
[0043] A non-represented pneumatic control unit is
connected to cylinders 206, 208, 28 and 32 and pilots
these actuators, according to a predetermined se-
quence, which is explained here-below.
[0044] Feeding of honing station 14 is now explained
in connection to figures 5 to 19.
[0045] On these figures, a bearing ring present in hon-
ing station 14 is referenced 100, whereas a bearing ring
to be fed to honing station 14 is referenced 102. Figure
6 shows two bearing rings 102 in transfer mechanism 20
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but, for the sake of clarity, only one bearing ring 102 is
represented on figures 7 to 14. The configuration of hon-
ing machine 2 is the same on figures 6 and 7. In this
configuration, bearing ring 100 is present in honing sta-
tion 14 and centered on axis X14, in front of rotary mem-
ber 162. Inlet gate 26 has been opened by cylinder 28
and bearing ring 102 enters inside volume V202 of first
transfer box 202 via inlet opening 202A. In this configu-
ration, bearing ring 102 rolls on upper surface 2026A of
spacer 2026 and falls within inside volume V204 of sec-
ond transfer box 204 via outlet opening 202B of box 202
and inlet opening 204A of box 204. In other words, and
as shown by arrow A7 on figure 7 and by the comparison
of figures 7 and 8, bearing ring 102 goes, by gravity, from
inside volume V202 into inside volume V204.
[0046] Thus, inside volume V202 of first transfer box
202 accommodates bearing ring 102 until it falls down
into inside volume V204 of second transfer box 204. In
the configuration of figure 8, and actually also in the con-
figuration of figures 9 to 12, volume V204 accommodates
most of bearing ring 102, but a top part of the ring remains
in volume V202.
[0047] In the configuration of figure 8, bearing ring 102
is blocked within volume V204, and actually protrudes
upwardly into volume V202 since ring 102 lies on the
upper surface 2046A of spacer 2046. Thus, space 2046
works as a platform for supporting bearing ring 102 within
volume V204. Moreover, ring 102 is located, along axis
Y202, between spacers 2024 and 2026. More precisely,
transfer box 202 is designed so that distance D2 is slightly
larger than the outside diameter of ring 102. Thus, in the
configuration of figure 8, ring 102 is guided between ver-
tical surfaces 2024B and 2026B. In this configuration,
bearing ring 102 does not interfere with bearing ring 100
because the opening defined between spacers 2024 and
2046 is not large enough for ring 102 to move downwardly
by gravity.
[0048] From the configuration of figure 8, second trans-
fer box 204 is moved along axis Y204 by cylinder 208,
in the direction of arrows A8 and A9 on figures 8 and 9,
so that it reaches the position of figure 9. In this position
of second transfer box 204, its bottom outlet opening
204B is laterally offset from honing station 14.
[0049] Due to the movement of second transfer box
204 between the configuration of figure 8 and the con-
figuration of figure 9, bearing ring 100 is ejected from
honing station 14 by the end face 2046B of spacer 2046.
Then, ring 200 falls within the inside volume V24 of outlet
chute 24. During the movement of second transfer box
204 in the direction of arrows A8 and A9, bearing ring
102 rolls on upper surface 2046A of platform or spacer
2046.
[0050] Cylinder 206 is piloted in a next step in order to
move first transfer box 202 along axis Y202 in the same
direction as second transfer box 204 has been moved
previously, as shown by arrow A10 on figure 10. Because
of the translation movement of first transfer box 202,
spacer 2026 works as a pusher for pushing bearing ring

102 in the same direction, towards spacer 2044, within
inside volume V204 and along axis Y204. On this occa-
sion, bearing ring 102 rolls on surface 2046A. This move-
ment of first transfer box 202 goes on up to a point where
outlet opening 202B is vertically aligned with honing sta-
tion 14, along a vertical axis Z14 which crosses axis X14,
as shown on figures 10 and 11. This movement of first
transfer box 202 results in moving bearing ring 102 to-
wards bottom outlet opening 204B.
[0051] The platform formed by spacer 2046 temporary
holds bearing ring 102 within inside volume V204, from
the configuration of figure 8 to the configuration of figure
11.
[0052] As shown on figures 10 and 11, bearing ring
100 rolls on surface 246 within chute 24 and passes in
front of inductive sensor 244, so that the ejection of bear-
ing ring 100 from rolling station 14 is automatically de-
tected.
[0053] Once this detection has occurred, it is sure that
no bearing ring remains in honing station 14, so that this
honing station can be loaded again with bearing ring 102.
To this end, second transfer box 204 is moved along axis
Y204 in the opposite direction, as shown by arrow A12
on figure 2, that is in a direction opposite to the movement
of first transfer box 202 in the previous step. This brings
transfer mechanism 20 in a configuration where outlet
openings 202A and 204A of first and second transfer
boxes 202 and 204 are vertically aligned, along vertical
axis Z14, with honing station 14. This is the configuration
represented on figure 12.
[0054] From this configuration and because of gravity,
ring 102 falls into honing station 14, as shown by arrow
A13 on figures 12 and 13. In other words, bearing ring
102 follows a vertical downward path or trajectory, from
volume V204 to honing station 14, this path being shown
by arrow A13 on figures 12 and 13.
[0055] The downward movement of ring 10 is damp-
ened by pin 190, which protrudes upwardly from pad 184
on the downward path of bearing ring 102, since work-
piece holder 18 is in the configuration of figures 15 and
16. When bearing ring 102 reaches head 192 of pin 190,
it exerts a downward effort E102, as represented on fig-
ures 15 and 16, which is transmitted by pin 190 to paddle
304 and tends to rotate shaft 30 around axis Y30, in the
direction of rotation arrow R1. This rotation movement of
shaft 30 around its longitudinal axis is transmitted by rock-
er arm 310 to rod 320 of gas cylinder 32. In other words,
effort E102 is transmitted as a pulling effort E’102 on rod
32, this pulling effort being dampened or slowed by the
gas pressure within cylinder 32. Thus, shaft 30 and gas
cylinder 32 work as braking means for pin 190, when it
goes from its position of figures 15 and 16 to a lower
position.
[0056] Once this dampening or braking effect of the
downward movement of ring 102 has been obtained with
the damper formed of pin 190, shaft 30 and cylinder 32,
cylinder 32 is actuated to push rod 320 outwardly, so that
rocker arm 310 and shaft 30 are brought into the config-
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uration of figures 16 to 19 where paddle 304 is offset from
pin 190. In other words, shaft 30 is brought by gas cylinder
32 and rocket arm 310 from a first angular position with
respect to axis Y30 to a second angular position. In the
first angular position of shaft 30, paddle 304 is in contact
with sole 194, so that paddle 304 interacts with the down-
ward movement of pin 190 going from its first position to
its second position. More precisely, when shaft 30 is in
its first angular position, paddle 304 lies on the downward
vertical path of sole 194 when pin 190 moves from its
first position to its second position. Because of the biasing
effort of spring 280, sole 194 is in contact with paddle
304 as long as shaft 30 remains in its first angular posi-
tion. In the second angular position of shaft 30, paddle
304 is out of reach of sole 194, so that shaft 30 does not
interact with pin 190 which is only subjected to its weight
and to the action of spring 280. Thus, pin 190 automati-
cally reaches its second position where surface 192A is
below surface 184A. Spring 280 pushes sole 194 away
from surface 183, so that head 192 comes into contact
with surface portion 182A, to the point that head 192 does
not protrude upwardly with respect to surface 184A of
pad 184, as explained here-above.
[0057] Then ring 102 reaches the configuration of fig-
ure 14 where it is centered on axis X14 within honing
station 14. In this configuration, centering of ring 102 with
respect to axis X14 is obtained via pads 184 and 186
which are precisely positioned with respect to frame 12
and can withstand a large number of operations because
of their structural hardness.
[0058] In other words, thanks to the use of pin 190,
shaft 30 and gas cylinder 32, it is possible to use high
resistance pads 184 and 186, without risk of breaking
pads 184 or 186 or caulking the outer radial surface of
ring 102.
[0059] In the configuration of figure 14, ring 102 is
ready for being pushed by holding mechanism 17 against
rotating member 162, so that it can be driven in rotation
around axis X14 by electric motor 16 once movable frame
12 has been moved along axis X4 in order to align, along
axis X4, the inner radial surface of ring 102, now present
in honing station 14, with honing stone 8.
[0060] At a later stage, which corresponds to the con-
figuration of figure 11, that is when a bearing ring has
just been ejected from honing station 14, gas cylinder 32
actuates rocker arm 310 to bring shaft 30 back to its first
position, which brings pin 190 back to its position of fig-
ures 12 to 16.
[0061] Throughout the process described here-above,
inspection windows 2028 and 2048 allow checking the
position of bearing ring 102 in transfer mechanism 20.

Claims

1. Honing machine (2) for bearing rings (100, 102), this
machine including:

- a frame (12),
- a honing tool (8),
- a honing station (14) for holding a bearing ring
in position with respect to the honing tool, the
honing station including a workpiece holder (18)
with a concave surface (182) equipped with at
least one pad (184, 186) for supporting a bearing
ring

characterized in that the workpiece holder (18) is
equipped with a damper (30, 32, 190) movable be-
tween a first active configuration, where it protrudes
on a path of a bearing ring (102) moving towards the
workpiece holder (18) in the honing station (14), and
a second passive configuration, where it is out of
reach of a bearing ring in the honing station.

2. A honing machine according to claim 1, character-
ized in that each pad (184, 186) of the workpiece
holder is coated with a high stiffness material, in par-
ticular with a layer of polycrystalline diamond.

3. A honing machine according to any preceding claim,
characterized in that the damper includes a pin
(190), which is movable in translation along a vertical
axis (Z188), and damping means (30, 32) for braking
a vertical downward displacement of the pin.

4. A honing machine according to claim 3, character-
ized in that the pin (190) is movable along the ver-
tical axis (Z188) between a first position, where it
protrudes upwardly with respect to an adjacent pad
(184) of the workpiece holder, and a second position,
where an upper surface (192A) of the pin is below
an upper surface (184A) of the adjacent pad.

5. A honing machine according to claim 4, character-
ized in that the damping means include:

- a rotable shaft (30) movable in rotation (R1)
around its longitudinal axis (Y30), between a first
angular position where it interacts with a vertical
downward movement of the pin (190), between
its first and second positions, and a second an-
gular position where the shaft is out of reach of
the pin and
- a gas cylinder (32) for moving the shaft be-
tween its first and second positions, and reverse.

6. A honing machine according to claim 5, character-
ized in that the shaft (30) is provided with a paddle
(304) which lies on the downward path of the pin
(190) between its first and second positions, when
the shaft is in its first angular position, and which is
away from the downward path, when the rotating
shaft is in its second angular position.

7. A honing machine according to claim 6, character-
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ized in that the paddle (304) is secured to a first
(302) end of the shaft (30) and the gas cylinder (32)
is connected by a rocker arm (310) to a second end
(308), opposite to the first end, of the shaft.

8. A honing machine according to any one of claims 5
to 7, characterized in that it includes elastic means
(280) for biasing the pin (190) downwardly.

9. A honing machine according to claim 8, character-
ized in that the elastic means (280) bias the pin (190)
against the paddle (304) when the rotating shaft (30)
is in its first angular position.

10. A honing machine according to one of claims 8 and
9, characterized in that the elastic means is a coil
spring (280) mounted around the pin (190) and com-
pressed between a lower surface (183) of the work-
piece holder (18) and a peripheral shoulder (196) of
the pin.

11. A honing machine according to one of claims 3 to
10, characterized in that the workpiece (18) is pro-
vided with a vertical through hole (188) and the pin
(190) is slidably movable inside the vertical through
hole.

12. A honing machine according to one of claims 3 to
11, characterized in that

- the pin (190) has an upper head (192) for re-
ceiving an outer surface of a bearing ring (102),
- the concave surface (182) of the workpiece
holder (18) has a stepped portion, which is below
an exposed surface (184A) of an adjacent pad
(184) and
- the upper head of the pin is accommodated
above the stepped portion of the upper surface
of the workpiece holder and at a level below the
upper surface of the adjacent pad, when the
damper (30, 32, 190) is in its second passive
configuration.

13. A honing machine according to any preceding claim,
characterized in that it includes a transfer mecha-
nism (20) for feeding the honing station (14) with
bearing rings, one after the other, the transfer mech-
anism including

- a first transfer box (202), adapted to accom-
modate a bearing ring (102) and movable in
translation, in a to-and-fro (A2) movement with
respect to the frame (12), along a first axis
(Y202),
- a second transfer box (204), adapted to ac-
commodate a bearing ring and movable in trans-
lation, in a to-and-fro movement (A4) with re-
spect to the frame, along a second axis (Y204)

parallel to the first axis,
- first driving means (206) for driving the first
transfer box in translation along the first axis and
- second driving means (208) for driving the sec-
ond transfer box in translation along the axis di-
rection,

in such a way that the second transfer box (204) is
located under and adjacent the first transfer box
(202), above the honing station (14), and that the
second transfer box has a top inlet opening (204A)
which is vertically aligned with a bottom outlet open-
ing (202B) of the first transfer box.

14. Method for feeding a honing station (14) of a honing
machine (2) according to any preceding claim with
a bearing ring (102), characterized in that it in-
cludes at least the following steps consisting in:

a) setting the damper (30, 32, 190) in its first
active configuration
b) introducing the bearing ring by gravity into the
honing station (14) up to a point where it contacts
the damper
c) setting the damper in its second passive con-
figuration

15. A method according to claim 14, characterized in
that the honing machine is according to one of claims
3 to 13 and, during step c), an upper portion (192)
of the pin (190) is moved downwardly by gravity up
to a level where it is below an exposed surface
(184A) of an adjacent pad (184) of the workpiece
holder (18).
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