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(57) Abrege(suite)/Abstract(continued):
relative to one another and which, at least partially, comprise a shape which deviates from the shape of a circular wheel with a

central aperture. A grinding wheel (8) containing said grinding lamella comprises at least one carrier element (2) and a least two
such grindings lamella (1) which partially overlap and which, together, comprise an annular shape. If use iIs made of a pattern (14,
32) for a plece of material or a strip of material for producing such grinding lamella (1), the grinding lamella (1) are arranged side by
side In the same direction so as to adjoin one another and so as to be offset relative to one another by 180°
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GRINDING LAMELLA AND GRINDING WHEEL HOLDING SAME

ABSTRACT

The invention relates to a grinding lamella (1), more particularly for being arranged on a
- rotatingly drivable grinding wheel (8), which comprises at least two annular portions (4,
0, 6,7, 24,25, 26, 27, 34, 35, 36, 37, 44, 45, 46, 47) which are arranged at an angle (a)
relative to one another and which, at least partially, comprise a shape which deviates
from the shape of a circular wheel with a central aperture. A grinding wheel (8)
containing said grinding lamella comprises at least one carrier element (2) and a least
two such grindings lamella (1) which partially overlap and which, together, comprise an
annular shape. If use is made of a pattern (14, 32) for a piece of material or a strip of
material for producing such grinding lamella (1), the grinding lamella (1) are arranged

side by side in the same direction so as to adjoin one another and so as to be offset
relative to one another by 180°.
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GRINDING LAMELLA AND GRINDING WHEEL HOLDING SAME

FIELD

[0001] The disclosure relates to a grinding lamella and, more particularly, to a grinding
lamella for a rotatingly drivable grinding wheel, as well as to a grinding wheel with at
least one carrier element. At least two such grinding lamellae partially overlap one

another and together form an annular shape.

BACKGROUND

[0002] Such grinding wheels provided with a number of grinding lamellae are placed
onto a driving machine in order to be able to machine workpiece surfaces by grinding.
Such state of the art grinding wheels and grinding lamellae are known in a number of _

different embodiments.

[0003] EP 1 142 673 B1 for example discloses grinding lamellae that include two
parallel edges and, between them, one convex and one concave third and fourth edge.
The grinding lamellae are arranged to overlap, roof-tile-like, on an annular carrier

portion of a carrier.

[0004] Furthermore, it iIs known from DE 20 2004 004 027 U1 to provide a flap-type
grinding wheel with a wheel- or plate-shaped carrier. Grinding lamellae that overlap
roof-tile-like are arranged on the carrier in a bed of glue. At the circumference of the
grinding wheel, recesses are cut out that are approximately trapezoidal in shape or
which have the shape of a part of a circular ring. The rear edge of the recesses — if
viewed in the direction of rotation of the grinding wheel — extends approximately radially.

The recesses serve to constantly monitor the grinding results and to reduce workpiece
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heating. Further, grinding wheels with recesses are also known from DE 202 14 389 U1,
U.S. 6,077,415 as well as from DE 1 652 912, DE 298 02 791 U1, and WO 00/35634.
The three latter publications disclose grinding wheels with a grinding material applied to
a carrier material without grinding Ia‘mellae. Further grinding wheels with a circular
circumference, and grinding lamellae but without visual recesses are known for example
from DE 92 05 471 U1, DE 40 31 454, DE 44 30 229 and WO 9916583 '

[0005] Grihding wheels with or without visual recesses and grinding lamellae according
to the state of the art include complicated designs because, as a result of a large '
number of grinding lamellae, the production of the grinding wheels is complicated and

cost-intensive.
SUMMARY

'[0006] It is an object of the present disclosure to provide grinding lamellae and grinding
wheels that can be produced cost-effectively by ensuring a small amount of waste,
using patterns, wherein it is possible to monitor the grinding results during the grinding

operation, with the grinding wheels having a long service life.

[0007] In accordance with the disclosure, a grinding lamella, more particularly for being
arranged on a rotatingly drivable driving wheel, includes at Ieast two annular portions
that are arranged at an angle relative to one another. The annular portions have a
shape that at least partially deviates from the shape of a circular Iamellae'with a central
aperture. For a grinding wheel, it comprises at least one carrier element and at least two
such grinding lamellae that partially overlap one another and which, together, form an
annular shape. A pattern for cutting a piece of material or a strip of material for
producing such grinding lamellae is achieved. The grinding lamellae are arranged side

by side so as to adjoin one another in the same direction as well as being offset by 180°
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and adjoin one another.

[0008] A grinding lamella is provided that is not simply oblong and rectangular as in the
State of the art, but comprises a plurality of portions that are arranged at an angle
relative to one another, so that already part of a ring is delimited by merely one lamella.
The ring includes grinding material formed by arranging a plurality of grinding lamellae
in a way so that they are offset relative to one other and arfanged one above the other.
Thus, the design no longer provides small-format platelets in the form of roofétile-like
overlapping lamellae, as is the case in the state of the art. The design provides larger-
format, angled lamellae. The lamellae are arranged to partially overlap one another. In a
preferred embodiment, the grinding lamellae are connected to a carrier element in the
region of at least one annular portion and along inner edges. One or several annular
portions remain free for grinding purposes. Furthermore, by staggering the angular

~ grinding lamellae, not only is a larger surface provided for fixing each grinding lamella
on the carrier element, but also there is a larger surface available for the grinding

- process. Thus, the individual grinding lamella is not only attached more securely on the
grinding wheel, but also there is a larger effective grinding face available without any
steps, that would otherwise have resulted in the small-format lamellae according to the
state of the art.

[0009] When providing six grinding lamellae for example, each with at least three
annular portions, more particularly four annular portions, they can be arranged to
partially overlap one another. Additionally, they can be offset relative to one another by
one annular portion and be positioned one above the other, with the outer edges of the
annular portions positioned one above the other. They can cover each other and jointly

form an outer circumferential edge of the grinding wheel.

[0010] Furthermore, it is possible to use a flat design for the grinding wheel because as
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a result of the larger dimensions of the individual grinding lamellae as compared to
those of the state of the art, even a few grinding lamellae arranged one above the other
are sufficient to form the ring at.the grinding lamellae that is required for grinding
purposes. For example, it is possible to provide six grinding lamellae offset relative to
one another with each comprising annular portions that are offset relative to one
another by approximately 60°. Each grinding lamella preferably comprises four such
offset annular portions. Thus, in spite of the small number of grinding lamellae, a long .
service life of the grinding wheel is achieved due to the multi-layer nature of the grinding
wheel in the edge region of the grinding wheel. The edge region is used for the grinding

operation.

[0011] When using such grinding lamellae with annular por’tions offset relative to one
another by an angle of 60°, a pattern for the approximately u-shaped grinding lamellae
can save a great deal of space ‘on a cut piece of material or length of material. There is
very little waste when producing the grinding lamellae. According to a preferred
embodiment, the annular portions are provided either with a pattern that repeats itself or ‘
they correspond to one another and/or are mirror-images relative to one another. Thus,
the free arms (firs't and fourth annular portion) of the grinding lamellae composed of four
annular portions are able to engage one another. More particularly, the free arms, the
first and fourth annular portions, can be arranged side by side. A second row of u-
shaped grinding lamellae are arranged side by side and can be arranged to be offset by
-180° relative to the first row. The second and third annular portions of the grinding
lamellae of adjoining rows contact one another. In the case of a third row, they are
rotated by 180° with the first and the last (fourth) annular portions of the adjoining rows
positioned side by side. Thus, first and last annular portions of the adjoining grinding
lamellae are positioned between the first and last annular portion of a grinding lamella of
the adjoining row. This is advantageous in that it is possible to save costs because of

the small amount of material waste.
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[0012] The annular portions may be approximately the same'shape. Thus, in a simple
way, reduces material waste even further because the repeating shapes of the
individual grinding lamellae can very easily correspond to, and engage, one another.
Alternatively, it is also possible for at least one of the annular portions to have a shape
that deviates from that of the remaining annular portions. More particularly, the annular
portions, relative to one another, with reference to a radially extending central axis, can
include different widths in the radial direction of the grinding lamella. In a particularly
preferred embodiment, the first annular portion has the greatest width and the last
annular portion, the smallest width in the radial direction of the grinding lamella. As the
grinding lamellae are normally arranged on a rotating grinding plate, the width in the
radial direction means the width of the annular portions towards a fictitious center of the

grinding lamellae positioned so as to form a ring.

[0013] If individual annular portions have a smaller width in the radial direction, itis
possible, when layering the grinding lamellae for the purpose of completing a ring, that
the grinding lamellae superimposed on one another are staggered towards the inside of
the ring. The grinding lamellae are stepped in the radial direction in the inner region.
Thus, it is possible to achieve an assembly where the outer edges of the grinding
lamellae jointly form an outer circumferential edge of the grinding plate and the inner
edges of the grinding lamellae are radially offset relative to one another. In the region of
the inner edges, all the annular portions of the grinding lamellae include a surface
region that is positioned directly opposite the carrier element. in this way, it is possible
for the grinding lamellae to be glued along all their inner edges to the carrier element, so
that they are securely held on the carrier element. Gluing between the individual
grinding lamellae is thus avoided.

[0014] Furthermore, as a result, the material thickness decreases towards the center of

the grinding wheel and increases outwardly towards the cirCumference of the grinding
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wheel. Thus, in the outer circumferential region of the grinding wheel, the material
thickness Is particularly great. During operation of a grinding tool, the highést speeds
occur at the outer circumference. Most of the material is removed In the outer
circumferential region of the grinding wheel. Thus, in the inner region of the grinding
wheel less grinding material has to be made available. However, the service life of the
grinding wheel is still advantageously long. If the first annular portion is provided with
the greatest width in the radial direction and the last annular portion, more particularly
the fourth portion, with the smallest width, the first annular portions of the grinding
lamellae arranged side by side in the case of a grinding wheel can form the upper side
of the grinding wheel and thus ensure a good covering towards the outside.

[0013] Because the annular portions have been given a shape that at least partially-
deviates from a circular Iamella with a central aperture or because there is provided at
least one annular portion of the grinding lamella, it is possible to provide a see-through
region through which the grinding result can be monitored when the grind'ing wheel
rotates. When only one circular lamella with a central aperture or a circular wheel with a
central aperture is provided, a circular ring, a see-through region does not exist. In
contrast to the state of the art, for example DE 20 2004 004 027 U1, the disclosure does
not provide a see-through region in the form of segment-like recesses in the grinding

lamella ring, but only in the circumferential edge region of the grinding lamellae. In
principle, through-apertures through which it is possible to see can also be provided
inside the surface of the grinding lamellae.

[0016] According to an advantageous embodiment, the outer circumferential edge of at
least one annular portion of the grinding lamella can be curved to be concave and/or '
~convex. In the region of the concave curvature, a see-through region can occur when
the grinding lamella rotates. It goes without saying that alternative shapes are also
possible where recesses are provided for see-through purposes. The recesses are in
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the form of regions projecting fdrwards or backwards along the outer circumferential
edge of the grinding lamellae or of its annular portions.

[0017] In a plan view, the grinding wheel can be polygonal. The individual annular
portions of the partially overlapping grinding wheels, In their region of transition from
one annular portion to the next or within their shape include a corner so that a polygonal
grinding wheel occurs. As a result, when the grinding wheel rotates, a transparent
appearing see-through region for monitoring the grinding results can be created in the
outer circumferential region. Furthermore, the grind‘ing wheel, in a plan view, can
include at least one rounded portion. As a result of the shape of the grinding wheel in
the outer circumferential region, the respective see-ihrough region can be varied. For
example, the grinding wheel can also have at least one cut-out or recess along its outer
circumferential edge and/or in at least one of its annular portions.

[0018] It is advantageous for the carrier element to be plate-shaped, with the ring of
partially overlapping grinding lamellae arranged on the plate-shaped carrier element. In
a preferred embodiment, the grinding lamellae are glued onto the carrier element, more
particularly by a resin or epoxy resin. The plate-shaped carrier element can include
metal, a resin-bonded glass fiber texture, a fiber material, a plastic material or a different
firm, hard, tough, preferably non-splintering material. Material combinations are also '
possible. For instance, partially reinforcing the carrier element in the region around a
central aperture to allow the engagement of a clamping-in journal of a driving machiné
to which the grinding wheel is secured. For example, the plate-shaped carrier element
can consist of a vulcanised fiber. The carrier element can also be provided in the form
of an annular grinding lamella with a central through-aperture for fixing the grinding
wheel to a driving machine. The carrier element is preferably provided with the same
circumferential edge shape as the ring consisting of layered partially overlapping
grinding lamellae. To provide the connection with a driving machine, a through-aperture
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is provided preferably in the center of the carrier element, through which through-
aperture there can be inserted a clamping journal of a grinding device for example, as

already mentioned.

[0019] When producing the grinding lamellae, they can be punched out of a cut piece of
material or a strip of material. For the grinding lamellae, it is possible to provide a carrier
material that is provided with a grinding material and comprises the required material

strength.

[0020] Further areas of applicability will become apparent from the description provided
herein. The description and specific examples in this summary are intended for
purposes of illustration only and are not intended to limit the scope of the present

disclosure.
DRAWINGS

[0021] To explain the disclosure further, embodiments of same will be described with

reference to the drawings wherein:

[0022] Figure 1 is a plan view of a first embodiment of a grinding lamella arranged on a

plate-shaped carrier element of a grinding wheel.

[0023] Figure 2 is a plan view of a grinding wheel that is provided with six partially
overlapping grinding lamellae according to Figure 1.

[0024] Figure 3 is a view of a cut-out pattern for grinding lamellae according to Figure 1.

10025]} Figure 4 is a plan view of a grinding lamella accOrding to Figure 1 with drawn-in
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cut-away regions of three annular portions.
[0026] Figure 5 is a plan view of a further embodiment of a grinding lamella.
[0027] Figure 6 is a view of a cut-out pattern for a grinding lamella according to Figure 5.

[0028] Figure 7 is a plan view of a further embodiment of a grinding lamella with

concave and convex outer circumferential edges on the annular portions.

[0029] Figure 8 is a plan view of a grinding wheel composed of three or six offset,

partially overlapping grinding lamellae according to Figure 7.

[0030] Figure 9 is a view of a cut-out pattern for the grinding lamella according to Figure

7, showing six rows of grinding lamellae arranged side by side.
[0031] Figure 10 shows a detail of a further embodiment of a grinding lamelia.

[0032] Figure 11 is a sketch of a detail of the shape of the concave and convex outer
circumferential edge of the grinding wheel with grinding lamellae according to Figure 10,

for comparative purposes drawn on to the grinding wheel according to Figure 2.

[0033] Figure 12 is a plan view of a grinding wheel produced from grinding lamellae
according to Figure 10.

[0034] Figure 13 is a perspective view of the grinding wheel according to Figure 12.

[0035] Figure 14 is a plan view of a further alternative embodiment of a grinding lamella

with portions projecting forwards and backwards along the outer circumferential edge of
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the annular portions of the grinding lamella.
DETAILED DESCRIPTION

[0036] Figure 1 is a plan view of a first embodiment of a grinding lamelia 1. The grinding
lamella 1 is arranged on a plate-shaped carrier element 2. The carrier element 2
comprises a central through-aperture 3. The grinding lamella 1 is composed of four
annular portions 4, 5, 6, 7. The four annular portions 4, 5, 6, 7 are each arranged so as
to be offset relative to one another by an angle of a = 60°. All the annular portions 4, 5,
6, 7 are trapezoidal, projecting beyond the outer edge of the plate-shaped carrier

element 2.

[0037] The individual annular portions 4, 5, 6, 7 each include a different width B in the
radial direction. The first annular portion 4 has the greatest width B in the radial directioh
R and the fourth annular portion 7 has the smallest width. The two annular portions 5

~ and 6 arranged between the first and fourth, each have a somewhat smaller width than
the annular portion adjoining on the left. In this way, it is possible to achieve a radially
directed offset of the grinding lamellae 1 arranged one above the other, as indicated in
Figure 2. The individual grinding lamellae 1 are arranged one above the other so as to

be offset by an annular portion so that they overlap one another.

[0038] One annular portion 7 (each) is fixed on the carrier element, more particularly by
glue. Gluing can take place in the region of the entire annular portion 7 and additionally
in the region of the inner edges which face the through-aperture 3. This is possible,
becaUse, in an inner region 13, the grinding lamellae are radially offset relative to one
another, so that each grinding lamella 1 in this region directly partially faces the carrier

element along the entire inner edges and can be glued to same.

10
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[0039] As can be seen in the plan view of the grinding wheel 8 according to Figure 2,
the surface of the grinding wheel only contains the annular portions 4 which each has

- the greatest width B in the radial direction. Furthermore, in accordance with the annular
offset of the individual annular portions of a = 60° six grinding lamellae 1 are offset
relative to one another by an annular portion and form the annular shape of the grinding
ring 9 of the grinding wheel 8. Because the individual annular portions 4 to 7 are
identi'cal in shape, trapezoidal with the exception of the different widths in the radial

direction, a regular hexagon is obtained.

[0040] When the grinding wheel 8 rotates on a driving m.achine, its outer circumferential
region is such that it is possible to observe the grinding result. During rotation, a semi-
transparent region is formed by the straight edges 10 of the individual annular portions 4
between the corners 11. The semi-transparent region allows for monitoring of the
grinding result during the grinding operation. It is only in the region of the corners 11 of
the hexagonal grinding wheel 8 where the workpiece tb be ground is covered. Thus,
because the shape of the individual annular portions deviates in the outer
circumferential region from the shape of a circular wheel with a central aperture, it is

possible to achieve such a see-through region.

[0041] As can additionally be gathered from Figure 2, the material thickness of the
grinding wheel is greatest in the outer edge region 12 and continuously decreases
towards the inner region 13. This is the result of different radial widths of the annular
portions 4 to 7 of the grinding lamellae 1. As already mentioned, this measure allows
the grinding lamellae 1 to be connected to the carrier element 2 at the inner region 13
along the entire extension of their inner edges. In addition, as a result of this measure,

- most of the grinding material is made available in the edge region of the grinding wheel

where, during rotation, the highest speeds are achieved.

11



CA 02643590 2010-06-17

[0042] The cut-out according to Figure 3 shows a pattern 14 for grinding lamellae 1
according to Figure 1. The grinding lamellae are approximately U-shaped due to the
angular offset of the individual annular portions of 60°. They are arranged side by side,
so that the first and the fourth annular portion 4, 7 of adjoining grinding lamellae are
always arranged side by side. The first row 15 of adjoining u-shaped grinding lamellae 1
adjoins the second row 16 of u-shaped grinding lamellae which are also arranged so as
to adjoin one another. However, the latter is offset by 180° relative to the first row 15. As
a result, the first and fourth annular portions 4, 7 of adjoining grinding lamellae 1 engage
the apertures 49 of the grinding lamellae 1 of the adjoining row. Thus, an optimum

material exploitation is achieved.

[0043] A third row 17 of adjoining u-shaped grinding lamellae 1 is also offset by 180°
relative to the second row 16. The central annular portions 5 and 6 are positioned to
adjoin the corresponding annular portions 5 and 6 of row 16. The grinding lamellae 1
are aligned in the same direction as the grinding lamellae 1 in the first row 15. In the
fourth row 18, the adjoining U-shaped grinding lamellae 1 are again rotated by 180°
relative to the alignment in the third row 17. Thus, they are in the same alignment as In
the second row 16. Thus, the first and the fourth annular portions 4, 7 of the grinding
lamellae 1 again engage the apertures 49 of the grinding plates‘1 of the adjoining row
17. With this pattern shape, the material exploitation of the grinding material used for
producing grinding lamellae 1 is of an optimum nature. '

[0044] For producing different radial widths of the individual annular portions 4 to 7 of
the individual lamellae, regions 19, 20 are cut away between the respective annular
portions 4 and 7. Thus, the different widths B of the annular portions 4 and 7 are

obtained.

[0045] Figure 4 shows a detail of the grinding lamellae 1 according to Figure 1 with

12
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additionally hatched cut-away regions 21, 22, 23 of each grinding lamella pointing
towards the inner region 49 of the grinding lamellae 1. In this case, the grinding lamellae
1, according to Figure 1, is obtained with the annular portions 4, 5, 6, 7 having different
widths in the radial direction. It can be seen quite clearly that the annular portion /

comprises the smallest width B and the annular portion 4 the greatest width B.

[0046] Figure 5 is a plan view of a modified shape of a grinding lamelia 1 according to
FIGURE 1. The grinding lamella 1, according to Figure 5, include annular portions 4 to 7

with the same shape and the same dimensions.

[0047] Figure 6 is a plan view of a detail of a pattern 14' for the grinding lamellae
according to Figure 5 that has identically formed annular portions 4, 5, 6, 7. Thus, they
also have the same width in the radial direction. In principle, the design of the pattern
14’ corresponds to the pattern 14 shown in Figure 3. Beca.use all the annular portions 4,
5, 6, 7 have the same shape and dimensions, the wastage when using pattern 14’ is

even less than that of pattern 14 according to Figure 3.

[0048] Figure 7 shows a further embodiment of a grinding lamelia 1. Instead of straight
edges 10 at the annular portion 24, it comprises a convex edge 28. However, the
annular portion 25 arranged to adjoin the annular portion 24 has a concave edge 29.
The annular portion 26 adjoining the annular portion 25 again has a convex edge 30
and the annular portion 27 adjoining the annular portion 26 has a concave edge 31. As
a result, as shown in Figure 8 in plan view, it is possible to provide a see-through region
in the regioh of the concave edges 29, 31 when the resulting grinding wheel rotates.

- The convex edges 28, 30, do not form such a see-through region because they
determine the outer circumference of the grinding wheel 8, at least if they extend in the

radial direction.

13
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[0049] As, again, the individual annular portions 24 to 27 are offset relative to one
ahother by an angle a of 60°. It is preferable to arrange three identical overlapping
grinding lamellae. The grinding lamellae 1 are offset relative to one another by two
annular portions. It is also possible to provide six grinding lamellae 1, with three of the
six grinding lamellae 1 being identical relative to one another and with the remaining
three of the six grinding lamellae 1 being designed so as to be mirror-symmetrical
relative to the first three grinding lamellae 1. In this case, the grinding lamellae 1 are

offset relative to one another by one annular portion.

[0050] In principle it is possible to arrange a number of grindi'ng lamellae which differs
from the number three or six which are offset relative to one another and are arranged
one above the other. It makes sense to provide as many grinding lamellae as there are
individual annular portions distributed side by side around the circumference of the
grinding wheel in order to be able to provide each portion of the grinding wheel with the
same number of layers of grinding lamellae. If, for example,l the annular portions of the
grinding lamellae comprise an angular offset of a = 30°, it is an optimum solution to
provide twelve grinding lamellae so as to be offset and arranged above one another.
However, in principle it is also possible to provide a smaller number of grinding
lamellae, a number which is smaller than the number of annular portions forming a
grinding wheel, as shown in Figure 8. However, this could lead to there being more
wear in some regions than in others. Thus, the service life of the grinding wheel is not
as optimum as in those cases where the grinding lamellae are uniformly distributed

around the circumference of the grinding wheel.

[0051] Figure 9 is a plan view of a pattern 32 for producing grinding lamellae 1
according to Figure 7. It can be seen that each two of inter-engaging grinding lamellae 1
comprise identical grinding lamellae 1. The grinding lamellae 1 of the first two rows on

the left are mirror-symmetrical relative to the grinding lamellae 1 of the two adjoining

14
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roWs. In principle, the patterns corresponds to those in Figure 3 and 6. The respective
convex and concave edges of the annular portions 25 and 26 engage one another, just
like the convex and concave edges 28, 31. The straight inner edges 55 to 58 delimit the
respective inner region 49 of the grinding lamellae 1 and the end straight edges 59, 60
of the annular portions 24 and 27. In this shape, too, it is possible to achieve optimum ‘
utilisation of the grinding material for producing grinding lamellae 1 substantially without

any waste.

[0052] Figures 10 to i3 show a further embodiment of a grinding lameliae 1. At its
respective annular portion 34, 35, 36, 37, it has an outer edge 33 that is convex as well
as concave. The shape of the annular portions 34 to 37 in the region of the outer edge
33 is the same in all annular portions. The annular portion 34 additionally has an inner
edge 38 that is convex and concave. It rests on the upper side of the carrier element 2
after the grinding lamellae 1 have been arranged so as to overlap, as can be gatherea

from Figure 12.

[0053] The width B of the annular portions 34 in the radial direction is again greater than
that of the remaining annular portions. This makes it possible for a thinner layer of
material to be achieved towards the inner region 13 of the grinding wheel than in the
outer edge region, thus permitting the grinding plates 1 to be glued in the Inner region
along all the inner edges. The annular portions 35 to 37, too, each include a smaller
width B in the radial direction than the nearest annular portion on the right, as indicated
in Figure 10. The resulting staggered effect in the inner region of the grinding wheel is

indicated in Figure 12.
[0054] As can be gathered from Figure 11, the convex and concave shape of the outer

edges 33 of the individual annular portions is sinusoidal. However, it is also possible to

select any other shape that creates a partial region whose shape deviates from that of a

15
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circular wheel, as indicated by the dashed line 39 in Figure 11 in order to allow visual
monitoring of the workpiece to be ground. In this embodiment, the sinusoidal shape of
the outer edge 33 of the annular portions extends between the outer dashed circle 39

and the inner dashed circle 40.

[0055] As can be seen in the perspective view in Figure 13, the grinding wheel 8 is
multi-layered in the outer edge region. There are six grinding lamellae each having four
annular portions 34 to 37 that are arranged at an angle of a = 60° relative to one
another. The six are arranged one above the other and are offset relative to one '
another. Thus, a multi-layered grinding wheel 8 is obtained that ensures a long service

life.

[0056] The carrier element 2 visible in the inner region 13 of the grinding wheel 8 can
either be provided in the form of a plate consisting of metal or in the form of a wheel

with a central through-aperture 3. Additionally, it may be formed of a plurality of layers of
grinding material or of a reinforced layer of grinding material, as shown in the plan view
of the grinding wheel 8. If a plate-shaped carrier element 2 is provided, it can include a
diameter, for example, as indicated by the circle 40 shown in dashed line in FIGURE 11.
In principle, it advantageously includes a smaller diameter than the circle 40 shown in

dashed lines, which connects the innermost extensions of the outer edges 33 of the
annula’r. portions to one another in order to avoid unintended damage to the workpiece

to be machined as a result of contact with the hard carrier material.

[0057] Figure 14 shows a plan view of a further embodiment of a grinding lamellae 1
with annular portions 44 to 47. Instead of having an outer edge with concave and
convex portions, it includes an outer edge 41 with a portion 42 projecting forwards and a
portion 43 projecting backwards. This shape is the same for all annular portions 44 to

47. Accordingly, a visual monitoring of the grinding progress is provided in the region of
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the portions 43 projecting backwards. They form a semi-transparent strip-shaped region‘
when the grinding wheel rotates. As in this case, too, four annular portions 44 to 47 are
provided that are offset relative to one another by an angle of a = 60°. Preferably, six
such grinding Iamellaé are arranged one above the other and offset by an annular

portion, and connected to the carrier element.

[0058] In addition to the embodiments of grinding lamellae, grinding wheels and patterns
‘for producing such grinding lamellae as described above and illustrated in the drawings.
It is possible to provide a large number of further embodiments wherein the grinding
lamellae each compris'e at least two annular portions arranged at an angle relative to
one another. If these, in addition, include a shape that deviates at least partially from
that of a circular wheel with a central aperture, it is possible to achieve in the outer
region a see-through region for monitoring the grinding progress of a workpiece to be
machined. Alternatively or additionally, it is also possible to provide apertures within the
annular portions to achieve such visual monitoring. In principle, it is also possible — if
there is no need for visually monitoring the grinding progress — to provide grinding
lamellae in the form of annular portions that are ar_ranged so as to overlap, with the
annular portions forming 'an annular shape that corresponds to that of an annular wheel
with a central aperture. In this embodiment, too, it is possible to provide the annular
portions in the radial direction with a width that varies from portion to portion in order to
achieve radial staggering of the annular portions of the grinding lamellae, which annular

- portions are positioned one above the other.

[0059] The foregoing description of the embodiments has been provided for purposes of
illustration and description. It is not intended to be exhaustive or to limit the diéclosure.
“Individual elements or features of a particular embodiment are generally not limited to
that particular embodiment, but, where applicable, are interchangeable and can be used

in a selected embodiment, even if not specifically shown or described. The same may
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also be varied in many ways. Such variations are not to be regarded as a departure
from the disclosure, and all such modifications are intended to be included within the

scope of the disclosure.
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CLAIMS

. A grinding wheel with at least one carrier element and with at least two approximately u-
shaped grinding lamellae, each grindihg lamella comprising at least two annular portions
arranged at an angle (a) relative to one another, which annular portions together form a
sector of a ring having a shape which deviates from the shape of a circular wheel with a
central aperture, wherein said grinding lamellae partially 0verlap and, together, form an
annular shape.

. A grinding wheel according to claim 1, wherein six grinding lamella, while partially
overlapping, are arranged one above the other and offset relative to one another by one

annular portion.

. A grinding wheel according to claim 1, wherein the partially overlapping grinding
lamellae are of different widths in the radial direction, and that in an inner region of the

grinding wheel, the annular portions are arranged in a step-like way in a radial direction.

. A grinding wheel according to claim 3, wherein the at least two grinding lamellae are
connected along their inner edges to the at least one carrier element.

. A grinding wheel according to claim 4, wherein the at least two grinding lamellae are

glued along their inner edges to the at least one carrier element.

. A grinding wheel according to claim 1, wherein, in a plan view, the grinding wheel is

polygonal.

. A grinding wheel according to claim 1, wherein, in a plan view, the grinding wheel
comprises at least one rounded portion.

. A grinding wheel according to claim 1, wherein the grinding wheel comprises at least
one cut-out or recess along its outer circumference.
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9. A grinding wheel according to claim 7, wherein the grinding wheel comprises a

concavely and a convexly rounded annular portion along its outer circumferential edge.
10. A grinding wheel according to claim 1, wherein the carrier element is plate-shaped.

11. A grinding wheel according to claim 10, wherein the plate-shaped carrier element is
- comprised of one of the following alternatives: a metal, a resin-bonded glass fibre
texture, a fibre material, or a plastic material.

12. A grinding wheel according to claim 10, wherein the plate-shaped carrier is comprised
of a vulcanized fibre.

13. A grinding wheel according to claim 1, wherein the grinding lamellae comprise four .

annular portions which are offset relative to one another.

14. A grinding wheel according to claim 1, wherein the annular portions of each grinding

lamella comprise approximately the same shape.

15. A grinding wheel according to claim 1, wherein at least one of the annular portions of
each grinding lamella comprises a shape which deviates from that of the remaining
annular portions of the grinding lamella. '

16. A grinding wheel according to claims 15, wherein the annular portions, relative to one
another and with reference to a radially extending central axis, comprise a different width .
(B) in the radial direction of the grinding lamella. ’

17. A grinding wheel according to claim 16, wherein the first annular portion comprises the

greatest width (B) and the last annular portion comprises the smallest width (B) In the
radial direction of the grinding lamella.
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18. A grinding wheel according to claim 1, wherein the outer ¢circumferential edge of at least

one annular portion is curved so as to be concave and/or convex.

19. A grinding wheel according to claim 16, wherein the transition from one annular portion

to an adjoining annular portion is provided with a step.

20. A grinding wheel'according to claim 19, wherein the transition from the annular portion
with the greatest width (B) in the radial direction towards the adjoining annular portion is
provided with a step.

~ 21. A pattern for a piece of cut material or a strip of material for producing grinding lamellae
acCording to any one of claims 1-11, wherein the grinding lamellae afe arranged In rows
next to one another in the same direction so as to adjoin one another, wherein two
adjoining rows are offset relative to one another by 180 and arranged so as to adjoin
one another, wherein the grinding lameila are approximately u-shaped with four annular
portions arranged at an angle (a) relative to one another, and that they are arranged in
such a way that the first and the fourth annular portions and the second and third '
annular portions are arranged so as to adjoin one another. '

22. A pattern according to claim 21, wherein the first and fourth annular portions of one row

of grinding lamellae engage apertures between first and fourth annular portions of the
grinding lamellae of an adjoining row.
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