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GRINDING WHEEL DRESSING SYSTEM

BACKGROUND

[0001] Grinding machines are used to flatten surfaces of machine parts. Grinding

machines can include one or two grinding wheels. Where two grinding wheels are

found in a grinding machine, a parts carrier is positioned between opposing planar

grinding surfaces of the grinding wheels. Where one grinding wheel is found in the

grinding machine, the parts carrier is typically positioned below the planar grinding

surface of the grinding wheel.

[0002] It is necessary to periodically dress and/or true the grinding surface that

contacts parts loaded into a parts carrier of the grinding machine. Dressing a grinding

wheel refers to removal of swarf, dull grains and bonding material from the grinding

material on the grinding surface. Dressing sharpens the grinding wheel. Truing refers

to dressing of a wheel to return the grinding surface to its original shape, or the removal

of material from the grinding surface of the wheel so that the resultant grinding surface

runs true to some other surface.

[0003] U.S. Patent No. 6,338,672 discloses a dressing wheel system for dressing

planar grinding surfaces in a grinding machine. In this dressing wheel system, a

plurality of planetary dressing wheels are driven by the same pinion drive that typically

drives the parts carrier of the grinding machine. The grinding wheel system disclosed in

U.S. 6,338,672 works well, but does require loading and unloading of multiple dressing

wheels, which increases the downtime of the grinding machine while the grinding

surfaces are being dressed.

SUMMARY

[0004] An example of a grinding wheel dressing assembly that addresses at least

one of the concerns mentioned above includes a driving gear rotatable about a central

axis and a dressing ring engaged with the driving gear. Rotation of the driving gear



about the central axis results in rotation of the dressing ring about an offset axis, which

is offset from the central axis. The dressing ring includes a contact surface generally

normal to the offset axis and adapted to remove dull CBN particles from a substantially

planar grinding surface of a grinding wheel that comes into contact with the contact

surface.

[0005] An example of a method for dressing a grinding wheel includes rotating a

grinding wheel including a substantially planar grinding surface, rotating a dressing ring

about an offset axis, which is offset from the central axis, and contacting the grinding

surface of the rotating grinding wheel with the rotating dressing ring. The planar

grinding wheel surface of the grinding wheel has an outer diameter odi. The dressing

ring has an outer diameter oc/2, which is greater than oc /2 .

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a schematic cross-sectional side view of a grinding machine.

[0007] FIG. 2 is a cross-sectional view of a grinding wheel dressing assembly used

to dress and/or true grinding wheels of the grinding machine shown in FIG. 1.

DETAILED DESCRIPTION

[0008] The description and drawings herein are merely illustrative and are provided

so that one of ordinary skill in the art can make and use a grinding wheel dressing

assembly described herein. Various modifications and alterations can be made in the

structures and steps disclosed without departing from the scope of the invention, which

is defined by the appended claims. Various identified components of a grinding

machine disclosed herein are merely terms of art that may vary from one manufacturer

to another. The terms should not be deemed to limit the invention. The drawings are

shown for purposes of illustrating one or more exemplary embodiments and are not for

purposes of limiting the appended claims. All references to direction and position,

unless otherwise indicated, refer to the orientation of the components illustrated in the

drawings and are not to be construed as limiting the appended claims.



[0009] FIG. 1 schematically depicts a grinding machine 10 that includes an upper

grinding wheel 12 and a lower grinding wheel 14. The upper grinding wheel 12 includes

an upper planar grinding surface 16 . The lower grinding wheel 14 includes a lower

planar grinding surface 18 . The grinding surfaces 16, 18 are used to flatten machine

parts that are loaded into the grinding machine 10 between the grinding surfaces. The

grinding surfaces 16, 18 periodically require dressing and or truing. For the purposes of

this disclosure, dressing the grinding surface encompasses truing the grinding surface.

[0010] In the illustrated embodiment, each planar grinding wheel surface 16, 18 has

an outer diameter odi. Each planar grinding wheel surface 16, 18 includes grinding

particles, such as cubic-boron-nitride (CBN) particles embedded in each respective

grinding wheel 12, 14. The CBN particles are suspended in a plastic carrier located at

the planar grinding wheel surface 16, 18 of each respective wheel 12, 14. Other

grinding particles and other carriers may be employed.

[001 1] A first motor 22 operatively connects with a first drive shaft 24 to rotate the

upper grinding wheel 12 about a central rotational axis 26. A second motor 28

operatively connects with a second drive shaft 32 to rotate the lower grinding wheel 14

about the central rotational axis 26. A third motor 34 can operatively connect with a

drive gear shaft 36 to rotate a drive pinion 38 about the central rotational axis 26. The

drive pinion 38 can typically drive a parts carrier (not shown) of the grinding machine.

During a grinding operation coolant fluid can be fed into the grinding machine 10

through a fluid conduit 42.

[0012] A grinding wheel dressing assembly 50 can be used to dress and/or true the

grinding surfaces 16, 18 of the respective grinding wheels 12, 14. Although the grinding

wheel dressing assembly 50 is described as a "dressing assembly," it is understood that

the grinding wheel dressing assembly can also be used to true the grinding surface 16,

18 .

[0013] The grinding wheel dressing assembly 50 includes a driving gear 52, which is

configured to be driven by the drive pinion 38. The driving gear 52 includes a central

opening 54 and a plurality of bolt holes 56 to facilitate attachment of the driving gear 52

to the drive pinion 38. The driving gear 52 is a circular gear that rotates about the



central axis 26. With reference to FIG. 2, the driving gear 52 includes an outer

circumferential surface 58, which in the illustrated embodiment includes a plurality of

gear teeth, referred to herein as driving gear teeth 62.

[0014] The grinding wheel dressing assembly 50 further includes a dressing ring 70

engaged with the driving gear 52. The dressing ring 70 includes an inner

circumferential surface 72 that includes a plurality of teeth, referred to herein as

dressing ring teeth 74. The dressing ring teeth 74 on the inner circumferential surface

72 of the dressing ring 70 engage the driving gear teeth 62 on the outer circumferential

surface 58 of the driving ring 52. In the embodiment depicted in FIG. 2, the dressing

ring teeth 72 engage the driving gear teeth 62 near a 12 o'clock position on the dressing

ring 70 and the driving gear 52 (per the orientation shown in FIG. 2). Rotation of the

driving gear 52 about the central axis 26 results in rotation of the dressing ring 70 about

an offset axis 76, which is offset from the central axis 26. As seen in FIG. 1, the central

axis 26 is offset from the offset axis 76 a distance d .

[0015] With reference back to FIG. 1, the dressing ring 70 includes an upper contact

surface 78 disposed generally normal to the offset axis 76. The upper contact surface

78 is adapted to remove dull CBN particles from the upper planar grinding surface 16 of

the upper grinding wheel 12 when the grinding surface 16 comes into contact with the

contact surface 78. The dressing ring 70 also includes a lower contact surface 80

(shown in FIG. 1) that is disposed generally normal to the offset axis 76. The lower

contact surface 80 is adapted to remove dull CBN particles from the lower planar

grinding surface 18 of the lower grinding wheel 14 that comes into contact with the

contact surface. A dressing ring height is defined between the upper contact surface 78

and the lower contact surface 80 measured parallel to the central axis 26.

[0016] As illustrated in FIG. 2, the dressing ring 70 surrounds the driving gear 52.

The dressing ring 70, which is annular, and the driving gear 52, which is a circular gear,

define a crescent-shaped void 82 between the inner circumferential surface 72 of the

dressing ring 70 and the outer circumferential surface 58 of the driving gear 52. The

dressing ring 70 further includes an outer circumferential bearing surface 84. The outer



circumferential bearing surface 84 of the dressing ring 70 is offset from the offset axis

76 a radius .

[0017] The grinding wheel dressing assembly 50 further includes an outer ring 90

having an interior circumferential surface 92. A plurality of outer ring teeth 94 on the

interior circumferential surface 92 extend inwardly toward the central axis 26. The

interior circumferential surface 92 of the outer ring 90 is offset from the central axis a

radius r2. The radius r2 of the interior circumferential surface 92 of the outer ring 90 is

substantially equal to (the radius to the outer circumferential bearing surface 84 of the

dressing ring 70) + distance d, which is the distance that the central axis 26 is offset

from the offset axis 76.

[0018] The grinding wheel dressing assembly 50 further includes a bearing insert

100. The bearing insert 100 can be made from an ultra high weight polyethylene

material. The bearing insert 100 includes an inner substantially circular bearing surface

102 and an outer substantially circular surface 104. The inner substantially circular

bearing surface 102 of the bearing insert 100 bears against the outer circumferential

bearing surface 84 of the dressing ring 70. The inner bearing surface 102 of the

bearing insert 100 follows the radius r and the outer substantially circular surface 104

follows the radius r2. Since the central axis 26 is offset from the offset axis 76, the inner

bearing surface 102 does not make up a complete circle. As shown in FIG. 2, the

bearing insert 100 is positioned between the dressing ring 70 and the outer ring 90.

The inner diameter of the outer ring 2r , is substantially equal to the outer diameter odi

of the planar grinding surfaces 16, 18 of the respective grinding wheels 12, 14.

[0019] The outer substantially circular surface 104 of the bearing insert 100 includes

a plurality of bearing insert teeth 106. The outer substantially circular surface 104 of the

bearing insert 100 engages with the outer ring 90 to fix the bearing insert 100 with

respect to the outer ring 90. In doing so, the bearing insert teeth 106 engage with the

outer ring teeth 94. The bearing insert 104 is substantially crescent-shaped when

viewed normal to the central axis 26. With reference to FIG. 1, the bearing insert 100

includes an upper surface 110 and a lower surface 112. As seen in FIG. 1, the upper

surface 78 of the dressing ring 70 extends above the upper surface 110 of the bearing



insert 100, and the lower surface 80 of the dressing ring 70 extends below the lower

surface 112 of the bearing insert in a direction parallel to the central axis 26.

Accordingly, when the contact surfaces 78, 80 of the dressing ring 70 are in contact with

the grinding surfaces 16, 18, respectively, the upper surface 110 and the lower surface

112 of the bearing insert 100 do not contact, i.e., are offset from, the grinding surfaces.

[0020] The grinding wheel dressing assembly 50 further includes a grinding wheel

support 120. The grinding wheel support 120 is depicted as a circular disk in FIG. 2;

however, the grinding wheel support can take an alternative configuration. The grinding

wheel support 120 keeps the respective grinding wheels 12, 14 in balance during the

dressing operation. With reference to FIG. 1, the grinding wheel support 120 has a first

(upper) planar surface 124 and a second (lower) planar surface 126 opposite the first

surface. A grinding wheel support height is defined between the first surface 124 and

the second surface 126 parallel to the central axis 26. As noticeable in FIG. 1, the

dressing ring height is substantially equal to the grinding wheel support height. Due to

the similarity in height, the respective grinding wheels 12, 14 in the area outside of the

dressing ring 70 remain supported and in balance because the first surface 124 of the

grinding wheel support 120 contacts the upper grinding surface 16 of the upper wheel

12 and the lower grinding surface 18 of the lower wheel 14 during the dressing

operation. The grinding wheel support 120 can be made from a material, e.g., steel,

that wears at the same or very similar rate as the dressing ring 70.

[0021] The grinding wheel support 120 is interposed between the dressing ring 70

and the outer ring 90. The bearing insert 100 includes a grinding wheel support

opening 122, and the grinding wheel support 120 is received in the opening. As such,

the grinding wheel support 120 is at least partially surrounded (as depicted the grinding

wheel support 120 is entirely surrounded) by the bearing insert 100. The grinding wheel

support opening 122 is substantially the same size (diameter) and shape of the grinding

wheel support 120. The grinding wheel support opening 122 is provided in an area of

the bearing insert 100 having a greatest dimension measured radially from the central

axis 26 between the inner substantially circular bearing surface 102 and the outer

substantially circular surface 104.



[0022] When truing or dressing one or both of the grinding surfaces 16, 18 of the

respective grinding wheels 12, 14, the grinding wheels 12, 14 are rotated about the

central axis 26. With the grinding wheels 12, 14 rotating about the central axis 26, the

dressing ring 70 rotates about the offset axis 76, which is offset from the central axis.

With the dressing ring 70 rotating, the rotating grinding wheels 16, 18 are in contact with

the rotating dressing ring 70. The grinding wheels 16, 18 also remain balanced

because of the grinding wheel support 120 discussed above. As mentioned above,

each grinding wheel surface 16, 18 has an outer diameter odi. The dressing ring has

an outer diameter od2 which is greater than odi/2.

[0023] The outer diameter of the grinding surfaces 16, 18 of the respective grinding

wheels 12, 14 is substantially equal to the diameter of the interior circumferential

surface 104 of the outer ring 90 (odi = 2r2) . An outermost edge of the dressing ring 70

(shown as the 6 o'clock position in FIG. 2) nearly comes into contact with the interior

circumferential surface 104 of the outer ring 90. As such, the dressing ring 70 is

capable of contact with the entirety of each grinding surface 16, 18 of the respective

grinding wheels 12, 14 as the grinding wheels are rotated about the central axis 26.

The upper and lower substantially planar surfaces 78, 82 of the dressing ring 70 remove

dull CBN particles from the respective grinding surfaces 16, 18 to dress the grinding

surfaces 16, 18 and can return the grinding surfaces to a substantially planar

configuration to true the grinding surfaces.

[0024] Each substantially planar grinding wheel surface 16, 18 also has an inner

diameter idi. The drive gear 52 has an outer diameter od3 that is substantially equal to

the inner diameter idi. The difference in the diameter of the drive ring 52 and the

diameter of the dressing ring 70, along with the axes 26, 76 being offset, results in the

crescent-shaped gap 82 between the inner circumferential surface 72 of the dressing

ring 70 and the outer circumferential surface 58 of the driving gear 52. The removed

CBN particles can fall into this crescent-shaped gap and then be removed via the

conduit 42 providing cleaning fluid into the grinding machine 10 .

[0025] A grinding wheel dressing assembly, which can be used for dressing and

truing the grinding wheel, is shown above that is easier to load and operate than known



grinding wheel dressing assemblies. Modifications and alterations will occur to those

upon reading and understanding the preceding detailed description. The invention is

not limited only to the embodiment described above. Instead, the invention is broadly

defined by the appended claims and the equivalents thereof.

[0026] It will be appreciated that various of the above-disclosed and other features

and functions, or alternatives or varieties thereof, may be desirably combined into many

other different systems or applications. Also that various presently unforeseen or

unanticipated alternatives, modifications, variations or improvements therein may be

subsequently made by those skilled in the art which are also intended to be

encompassed by the following claims.



CLAIMS:

1. A grinding wheel dressing assembly comprising:

a driving gear rotatable about a central axis;

a dressing ring engaged with the driving gear, wherein rotation of the driving gear

about the central axis results in rotation of the dressing ring about an offset axis, which

is offset from the central axis, wherein the dressing ring includes a contact surface

adapted to remove dull CBN particles from a substantially planar grinding surface of a

grinding wheel that comes into contact with the contact surface.

2 . The assembly of claim 1, wherein the dressing ring includes an inner

circumferential surface and the driving gear includes an outer circumferential surface,

wherein the inner circumferential surface engages the outer circumferential surface.

3 . The assembly of claim 1, further comprising:

an outer ring having an interior circumferential surface; and

a bearing insert having an inner substantially circular bearing surface and an

outer substantially circular surface, the inner substantially circular bearing surface

bearing against an outer circumferential bearing surface of the dressing ring and the

outer substantially circular surface of the bearing insert engages with the outer ring to fix

the bearing insert with respect to the outer ring.

4 . The assembly of claim 3, wherein the bearing insert is substantially crescent

shaped when viewed normal to the central axis.

5 . The assembly of claim 3, wherein the outer substantially circular surface of the

bearing insert includes external teeth and the interior circumferential surface of the outer

ring includes internal teeth that engage the external teeth to fix the bearing insert with

respect to the outer ring.



6 . The assembly of claim of claim 3, wherein the central axis is offset from the offset

axis a distance d, wherein the outer circumferential bearing surface of the dressing ring

is offset from the offset axis a radius , wherein the interior circumferential surface of

the outer ring is offset from the central axis a radius r2, wherein + d is substantially

equal to r2.

7 . The assembly of claim of claim 3, wherein the bearing insert includes an upper

surface and a lower surface, wherein the contact surface extends above the upper

surface or below the lower surface in a direction parallel to the central axis.

8 . The assembly of claim 3, further comprising a grinding wheel support interposed

between the dressing ring and the outer ring, wherein the grinding wheel support is at

least partially surrounded by the bearing insert.

9 . The assembly of claim 8, wherein the dressing ring includes an upper surface

and a lower surface, wherein a dressing ring height is defined between the upper

surface and the lower surface parallel to the central axis, wherein the grinding wheel

support has a first surface and a second surface opposite the first surface, wherein a

grinding wheel support height is defined between the first surface and the second

surface parallel to the central axis, wherein the dressing ring height is substantially

equal to the grinding wheel support height.

10 . The assembly of claim 3, further comprising a grinding wheel support, wherein

the bearing insert includes a grinding wheel support opening receiving the grinding

wheel support, wherein the grinding wheel support opening is provided in an area of the

bearing insert having a greatest dimension measured radially from the central axis

between the inner substantially circular bearing surface and the outer substantially

circular surface.



11. The assembly of claim 1, wherein the dressing ring includes an upper

substantially planar surface and a lower substantially planar surface, wherein the

contact surface is at least one of the upper substantially planar surface and the lower

substantially planar surface.

12 . The assembly of claim 1, wherein the dressing ring surrounds the driving gear.

13 . The assembly of claim 12, wherein the dressing ring and the driving gear define

a crescent-shaped void between an inner circumferential surface of the dressing ring

and an outer circumferential surface of the driving wheel.

14. A method for dressing a grinding wheel surface comprising;

rotating a grinding wheel including a substantially planar grinding surface about a

central axis, the grinding surface having an outer diameter odf, and

rotating a dressing ring having a outer diameter o , which is greater than oc/ /2,

about an offset axis, which is offset from the central axis; and

contacting the grinding surface of the rotating grinding wheel with the rotating

dressing ring.

15 . The method of claim 14, wherein the substantially planar grinding wheel surface

has an inner diameter idi, wherein rotating the dressing ring further includes rotating the

dressing ring with a driving gear having an outer diameter od3substantially equal to the

inner diameter idi.

16 . The method of claim 15, further comprising providing a crescent-shaped gap

between an inner circumferential surface of the dressing ring and an outer

circumferential surface of the driving gear.



17 . The method of claim 14, further comprising positioning a bearing insert between

the dressing ring and an outer ring, wherein an inner diameter of the outer ring is

substantially equal to odi.

18 . The method of claim 17, wherein the bearing insert and the outer ring are fixed

together and do not rotate.

19 . The method of claim 17, further comprising inserting a grinding wheel support in

an opening provided in the bearing insert, wherein the grinding wheel support is

substantially equal in height as the dressing ring as measured parallel to the central

axis.
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