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@ Grinding wheels with renewable toothing.

@ Normal grinding wheels which may be cylindrical,
provided with a simple and double recess, in disk shape, n
simple and double, cylindrical and conical cup-shape; with a
depressed center, annular, segmental, etc., have on- their
abrasive surface a plurality of projections and/or recesses of
the rib and/or cavity type, of various shapes, distributed on
said abrasive surfaces radially or at appropriate angles
according to the type of grinding wheel and the purpose
thereof; said piurality of projections andior recesses, ribs
and/or cavities, as the case may be, constituting a “renew-
able toothing” over the entire length of the useful portion of
the grinding wheel until it is worn out.
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"Grinding wheels with renewable toothing”

The present invention relates to grinding wheels with
renewable toothing. |

It is known that the present grinding wheels used in
industry have substantially smooth working surfaces irres-
pective of whether the grinding wheels are cylindrical; cup;:
shaped, disk-shaped, ring-shaped, segmental and so on.

It is likewise known that some of said grinding wheels,
especially those of considerable dimensions and mounted on
machine tools, have holes made therein for requirements of
aerétion and/or cooling and/or lubrication.

Other grinding wheels of tpg{disk type, mounted on
portable machine tools or simple equipment, cannot have
holes because of their very nature and are used as they are,
with a smooth surface.

The essential problem in grinding wheels is that of
keeping their active surface efficient as long as possible,
which, where possible, is regularly effected by dressing by
means'of a diaﬁéna point.

Said dressing of the abrasive grain by means of a
diamond point wears the grinding wheel and above all causes
said grinding wheel to have on the surface of the workpiece
abrasive surfaces that are anything but homogeneocus, namely

with a sharp grain immediately after the passage of the



10

15

20

25

30

0144468

diamond and a blunt grain at the end of the operation.

Said case obviously does not occur in disk grinding
wheels where due to the nature of the grinding wheels, the
type of the machine tools on which they are mounted, they
substantially work with a high degree of removal of mate-
rial until they are worn out.

This leads to problems of clogging, of heating of the
workpiece, of rapid wearing out cf the abrasive grain,
causing in said grinding wheels an efficiency of produc-
tion which is not always satisfactory.

It is an object of the present invention to at least
partly eliminate this inconvenience by providing the grind-
ing wheels with means for maintaining a sharp grain for a
longer time and simultaneously provide automatic means for
renewing the grain, which permits a longer life of the
grinding wheels together with a greater and longer lasting
efficiency, i.e. a greater productivity. »

The fundamental feature of the present invention
consists in that normal grinding wheels, which may be
cylindrical, provideﬁ with a simple and double recess, in
digsk shape, in simple and aouble, cylindrical and conical
cup shape, with a depressed center, annular, segmental etc.,
have on their abrasive surface a plurality of projections
and/or recesses of the rib and/or cavity type, of ﬁarious
shape, distributed on said abrasive surfaces radially or at
appropriate angles according to the type of grinding wheel
and the purpose thereof; said plurality of projections and/
or recesses, ribs and/or cavities, as the case may be,
constituting a "renewable toothing" over the entire length’
of the useful portion of the grinding wheel until it is
worn out.

According to a particular feature of the present in-
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vention, the present grinding wheels are disk-shaped with a
depressed center, of the cutting and/or deburring type, for
tangential or round grinding, characterized in that said
grinding wheels have on their active surface a plurality
of projections of the rib or toothing type, having an incli-
nation opposed to the direction of rotation of the disk~-
shaped grinding wheel, arranged along angularly spaced
radii so as to constitute a "renewable toothing" in the
sense thét, starting from the outside, as the diameter
diminishes due to wear of the disk, always new toothings
suitable for the purpose are formed, which toothings in
fact are formed by said ribs, and so on until the useful
portion of the tool is completely worn out.

According to a variation of the feature mentioned
above, the disk-shaped grinding wheels with depressed
center, of the cutting and/or deburring type, for tan-
gential and round grinding, are characterized in that they
have on fheir active surface a plurality of projections of
the rib or toothing type, arranged radially and aﬁgularly
spaced so as to constitute a "renewable toothing" analo-
gous to the one described in the preceding feature and
efficient until the useful portion of the grinding wheel
is completely worn out. .

According to a further fundamental feature of the
present invention, the disk-shaped grindiﬁg wheels of
the cutting and/or deburring type, for tangential and
round grinding, have on'their aétive su;face a plurality
of recessés of various shapes, of the through type or not,
distributed on said active surfaces on different ércs of
radii appropriately spaced along said arcs of circle and
spaced along the radii of said arcs; said recesses being

provided with appropriate angles relative to the center
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of the grinding wheel, of appropriate pitch along said radii,
of appropriate width and frequency along said arcs of circle,
according to the type of disk-shaped grinding wheel to be

produced; said appropriately arranged recesses or slots con-
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stituting a "renewable toothing" in the sense that when a
series of slots along a circumference of a given radius has
come to an end, another series is automatically formed
along another circumference of smaller radijus énd SO on
until the grinding wheel is worn out.

According to a variation of the feature mentioned above,
the present disk-shaped grinding wheels are disk-shaped
grinding wheels whose recesses are constituted by substan-
tially rectangular slots arranged to extend through the
entire active surface of the grinding wheel along angularly
spaced radii and spaced along said radii from the center to
the periphery and offset relative to one another in said
radii so as to constitute a "renewable toothing" in the
sense that, as mentioned before, once the slots appertai-
ning to the first outer circle have come to an end or are
about to come to an end because of wear of the disk, the
slots adapted for the purpose and appértaining'to the
second circle present themselves by coming to the outside,
and so on, until the disk is worn out; said alternation of
slots ready for use on the active surface of the disk con-
stituting the so-called "renewable toothing" as mentioned

above.

Accofding to another variation of the present inven-

tion, the present grinding wheels are disk-shaped grinding

wheels whose recesses are constituted by substantially
rectahgular slots that are no through slots but arranged
in alternate or opposed fashion on both faces of the

grinding wheels, again according to different arcs of
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circle on radii offset at different angles relative to one
another on the active surface of the disk; the "renewable
toothing" being thus formed both among the slots of one
face and the slots of the opposed face.

According to another fundamental feature of the pre-
sent invention, the present disk-shaped grinding wheels
have on their active surface, instead of slots that are
through slots or not, a plurality of grooves that are no
through grooves and are arranged in opposed or alternate
fashion on both faces bf said active surface and have an
inclination and, if desired, curvature from the center to
the periphery of the disk, opposed to the direction of
rotation of the disk; the "renewable toothing" being
formed in this embodiment, as in the others in which the
active surface is substantially frontal, by the continuous
renewal of the profile of the grooves in the sense that tﬁe
worn portion of said groo&e is replaced by a new portion
thereof until the grinding wheel is worn out.

A further feature of the present invention consists
in that the present grinding wheels afe.disk—shaped
grinding wheels of the type for cylindrical external
grinding, cylindrical internal grinding, tangential
grinding, characterized in that said grinding wheels are
substantially disk-shaped grinding wheels ‘carrying on both
parallel and opposed plane faces a plurality of project-
ions of the rib or toothing type, arranged in alternate
or opposed fashion on both faces of the plane abrasive
surface radially or at a negative angular inclination re-
lative to the direction of rotation of the disk, said
projections being angularly spaced and of appropriate
length substantially corresponding to the useful area

of the grinding wheel so as to constitute a "renewable
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toothiﬁg" over the entire length of the useful portion of
the tool.

A further fundamental feature of the present invéntion
consists in that the present grinding wheels are cup-shaped
grinding wheels having a simple and/or double, cylindrical
and/or conical cﬁp, characterized in that said grinding
wheels carry on the abrasive surface of their jacket a
plurality of projections of the rib type, arranged normal
or at an angle to the surface to be ground, appropriately
spaced from one another, arranged in opposed or alternating
fashion on the two walls of the cup, said projections having
a length corresponding to the useful length of the grinding
wheel so as to constitute a "renewable toothing" effective
over the entire useful length of the grinding wheel. |

~ According to a variation of the preceding feature, the
cup—shaéed:grinding wheels having a simple or double, cylin-
drical and/or conical cup are characterized in that they
have on one of their (inner or outer) surfaces of the
jacket a plurality of rib type projections that are normal
or inclined relative to the surface to be ground, as in the
preceding feature, so as to constitute a "renewable toothing"
only on one, inner or outer, wall of the jacket of the cup,
which is effective over the entire length of the useful
portion of the grinding wheel.

A further fundamental feature of the present invention
consists in that the present grinding wheels are segmental
grinding wheels, particularly with front segments of the
externally and internally radiated, laterally locking type,
characterized in that said segmental grinding wheels have
on the surface of their jacket a plurality of projections
and/or recesses of the rib and/or cavity type, arranged

normally or at an angle to the surface to be ground, and
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appropriately spaced from one another, said projections
being of appropriate length relative to the height of the
jacket or useful height of the grinding wheel so as to
form a "renewable toothing" which is effective over the
entire length of the useful portion of the jacket.

A further fundamental feature of the present invention
consists in that the projections and/or recesses of the rib
and/or cavity type, which may be through cavities or not,
mentioned in all the preceding types of grinding wheels,
whether they are disk~-shaped, with a depressed center, cup-
shaped, cylindrical, frontal, segmental and the like, have
a cross section which is thought most appropriate for each
case, said cross sections therefore being semicircular,
oval, in the form of an arc of a circle, prismatic,
rectangular, triangular, etc., each of said types of
cross sections reflecting a regular or irregular plane
geometrical figure.

The essential advantages of the "renewable toothing"
provided in said grinding wheels consist in that:

- with the same type éf abrasive, hardness, binder;
structure, etc., by an "appropriaﬁe form" of the projection
and/or recess one obtains a greater penetration of the tool
into the material and thus a considerable increase of pro-
ductivity;

- these surface interruptions or "toothings", whether
they are positive or negative, enable the tool to discharge
the chips that it produces and by promoting spontaneoué
regeneration of the active surface render the tool less
prone to clogging;

- the "renewable toothing" constitutes the mechanical
equivalent of an increase of the active surface of the

grinding wheel, which active surface further is conti -
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nuously renewed.

The invention will now be described in detail with par-
ticular reference to the accompanying drawings furnished by
way of a non-limiting example and in which:

- Fig. 1 is a partial front view of a disk-shaped
grinding wheel having ‘a depressed center and projections
offset at an angle in a direction opposite to the direc-
tion of rotation of the grinding wheel;

- Fig. 2 is a transverse section of Fig. 1, taken
along the line II-II; :

- Fig. 3 is a partial front view of a grinding wheel
having a depressea center and projections arranged ra-
dially;

- Fig. 4 is a transverse section of Fig. 3, taken
along the line IV~IV; |

- Fig. 5 is a partial front view of a diék-shaped
grinding wheel with radiant through slots;

- Fig. 6 is a cross section of Fig. 5, taken along
the line VI-VI;.

- Fig. 7 is a partial front view of a disk-shaped
grinding wheel with radial slots that are no through
slots and arranged alternately on both faces of the disk;

- Fig. 8 is a cross section of Fig. 7, taken along
the line VIII-VIII;

- Fig. 9 is a partial front view of a disk-shaped
grinding wheel with opposed slots that are no through slots
and inclined negatively; ‘

- Fig. 10 is a cross section of Fig. 9, taken along
the line X-X;

- FPig. 11 is a partial front view of a disk-shaped

grinding wheel with negatively inclined rectilinear
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grooves;

- Fig. 12 is a cross section of Fig. 11, taken along
the line XII-XII and showing the opposed grooves;

- Fig. 12a is a cross section analogous to Fig. 12,
in which the grooves are not opposed but alternately off-
set on both faces;

- Fig. 13 is a partial front view of a disk-shaped
grinding wheel with curved grooves;

- Fig. 14 is a cross section of Fig. 13, taken along
the line XIV-XIV and showing opposed grooves;

- Fig. 14a is a cross section analogous to Fig. 14,
in which the grooves are alternately offset on both faces;

- Fig. 15 is a partial front view of a disk-shaped
grinding wheel in which the openings are formed by alter-
nate removals on both faces, producing a sinusoidal profile;

- Fig. 16 is a partial side view of Fig. 15;

- Fig. 17 is a éértial front view of a disk-shaped
grinding wheel with projections arranged radially on both
faces;

- Fig. 18 is a cross section of Fig. 17, taken along
the 1line XVIII-XVIiI;

- Fig. 19 is a partial front view of a cylindrical
grinding wheel with projections arranged on both plane
faces;

- Fig. 20 is a cross section of Fig. 19, taken along
the line XX-XX;

Fig. 21 is a partial front view of a cylindrical cup-
shaped grinding wheel with opposed projections on both
walls of the cup;

- Fig. 22 is a cross section of Fig. 21, taken along
the line XXII-XXII;

- Fig. 23 is a partial front view of a cylindrical

cup-shaped grinding wheel with projections arranged on
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on the outer wall of the cup or jacket;

Fig. 24 is a cross section of Fig. 23, taken along the
line XXIV-XXIV;

- Fig. 25 is a partial front view of a conical cup-
shaped grinding wheel with projections arranged on the outer
wall of the jacket; |

- Fig. 26 is a cross section of Fig. 25, taken along
the line XXVI-XXVI;

- Fig. 27 is a partial front view of a cylindrical
double cup-shaped grinding wheel with projections arranged
on the outer surface;

- Fig. 28 is a cross section of Fig.'27, taken along
the line XXVIII—XXVIII;

- Pig. 29 is a-partial front view of a cylindrical
annular grinding wheel with projections arranged along
the outer geheratrices of the cylinder;

- Fig. 30 is a cross section of Fig. 29, taken along
the line XXX-XXX:;

- Fig. 31 is a partial front view of a segment of a
segmental grinding wheel according to the inﬁention;

- Fig. 32 is a cross section of Fig. 31, taken along
the line XXXII-XXXII;

- Fig. 33 is a partial front view of another embodi-
ment of a segmental grinding wheel according to the in-
vention;

- FPig. 34 is a cross section of_Fig. 33, taken along
the line XXXIV-XXXIV.

As mentioned before, Figs. 1 and 2 show diék—shaped
grinding wheels having a depressed center 1, in which the
projections 3 are made on the front surface of the grinding
wheel at angles in a direction opposite to the direction of

rotation of the grinding wheel.
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By the term "active surfaces" in the present case
both the front surface and the edge defined by said front
surface and the peripheral surface are to be understood.
Figs. 3 and 4 likewise show disk-shaped grinding wheels

having a depressed center 5, which, as is.known, are used

.by the corner or edge by generally manual tools; in said

type of grinding wheel, the projections are radial and
also in this case are located on the front surface and
the peripheral surface.

Figs. 5 and 6 show disk~shaped grinding wheels havingv
a plurality of incisions or openings both on the front and
peripheral surfaces to increase the efficiency of the
grinding wheel; said cavities may be of various nature
according to the type of grinding wheel to be produced and -
the work to be carried out. |

In Figs. 5 and 6 the openings are formed by through
slots 9 made on the peripheral edge 11 and the face 13 of
the grinding wheel and arranged along radii of circles at
an appropriate pitch, these radii being ahgularly offset
relative to one another at a suitable angle,

As is apparent, the pitch of the slots along said
radii is the same in all of said radii, but their location
is offset from one radiugto an adjacent one so as to create
the so-called “renewable toothing" which consists in that,
when a series of slots, for example the outer ones, are
worn out, the slots arranged on the circumference immedia-
tely therebelow are being prepared for this purpose. \

In Fig. 7 said slots 15 are no "through" slots, but
placed in alternate relation according to the same cri-
teria on both faces 13.

In Fig. 9 the slots 17 are provided at an angle

relative to the radius at an appropriate negative angle
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relative to the direction -of rotation of the grinding wheel.
In this example the slots 17 are opposed on both faces 13.

In Fig. 11 the cavities provided on the faces 13 of
the grinding wheel substantially are straight grooves 19
which are negatively inclined relative to the direction of
rotation of the grinding wheel.

Fig. 12 shows a cross section of Fig. 11 with opposed
grooves 19; in Fig. 12a said grooves 19 alternate on both
faces 13. '

Fig. 13 shows a further embodiment of the present
invention in which the grooves 21 are curved again at a
negative angle relative to the direction of rotation.

Figs. 14 and 14a show the grooves 21 opposed and
a;ternating, respectively, on both faces 13 of the grinding
wheel. | _

In the embodiments comprising grooveé it is particu-
larly evident that the "renewable toothing" is not formed,
as in the previous cases, by the replacement of a new
series of openings or slots ready for use when a éeries
placed outwardly thereof is worn out, -but by the continuous
renewal of the active profile in the sense that the worn
portion of a groove is automatically replaced by a new
portion of the same groove.

In addition to the case of disk—shéped grinding wheels
with grooves this obviously also happens in disk-shaped
grinding wheels with peripheral frontal action, in which
the "renewable toothing” of the second type overlaps the
(essentially peripheral) "renewable toothing" of the first
type.

However, it goes without saying that one does not
exclude the other and that the concépts of either "toothing"

are much more closely related and similar than it might
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appeaf at first sight.

Fig. 15 shows another embddiment of a disk-shaped
grinding wheel according to the invention and more parti-
cularly a disk-shaped grinding wheel in which the openings
23 are opposed; said removals are effected on either face
of the grinding wheel in alternate relation so as to pro-
vide a grinding wheel having a zigzag cutting profile.
Said profile is shown in Fig. 16.

In this embodiment the thickness of the grinding wheel
is smaller than the thickness of the grinding wheel of
which it was made, but said zigzag shape increases the
active surface of the grinding wheel due to the inclination
of the walls and said inclination increases the efficiency
thereof by thrust action.

Figs. 17 and 18 show a flat disk-shaped grinding wheel
25 on the front surfaces of which the projections 27 are
provided. Said projections 27 are provided on both sides
of the present grinding wheel 25 and by "active surfaces"
obviously both the front surfaces and the edge defined by
said front surfaces and the peripheral cylindrical surface
29 are to be understood. Also in this case, as-in the
preceding cases, wear of the grinding wheel means wear
of the peripheral surface 29 and of the front surfaces
extending normally thereto; the "renewable toothing"
presents itself suitable for the purpose as said active
surface or said active surfaces wear out.

Figs. 19 and 20 show a disk-shaped cylindrical
grinding wheel 31 analogous to the grinding wheel shown
in Figs. 17 and 18, but of greater diameter; said grinding
wheel is likewise provided with appropriate projections 32
on the plane faces normal to the cylindrical surface; said

projections and the cylindrical surface 33 constitute the
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"active edge" so that when the grinding wheel works in the
cylindrical sense, i.e. with the cylindrical surface 33, the
projections 32 constitute the "renewable tbothihg" of said
grinding wheel as it wears out.

Figs. 21 and 22, on the other hand, show a cup-shaped
grinding wheel 35 wherein appropriate projections 37 are
provided on both opposite sides of the cylindrical wall 36
normal to the surface 39 and constitute the "renewable
toothing"” of the present grinding wheel. |

Figs. 23 and 24 likewise show a cylindrical cup-shaped
grinding wheel 41 analogous to the grinding wheel shown in
Figs. 21 and 22, but with the projections 42 provided only
on the 6uter jacket of the grinding wheel.

Figs. 25-and 26 constitute an example of a conical cup-
shaped grinding wheel 43 on the outer wall 45 of which ap-
propriate projections 47 are provided which in this case
are oblique to the plane normal to the axis of the grinding
wheel, said plane abrasive surface and the cross section of
the projection constituting the "renewable toothing"” thereof
as said grinding wheel wears out.

It is pointed out again that the working surface is
not only the plane surface 49, but often also involves the
edge, so that said edge also forms part of the active sur-
face of the grinding wheel and the projections provided on
said outer wall constitute the "renewable toothing" men-
tioned previously.

Figs. 27 and 28 show a cylindrical double cup-shaped
grinding wheel 51 in which the projections 53 are provided
on both cﬁps on the outer cylindrical wall of the cup 51.

Figs. 29 and 30 show an annular grinding wheel 55 on
which the projections 57 are provided on the cylindrical

surface thereof, the "active edge" and the renewable
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the projection 57 normal thereto.

Figs. 31 and 32 show a segment 61 of a segmental
grinding wheel in which the projections 63 are provided in
the direction indicated in the Figure, the length of said
projections being limited to permit easier gripping of the
segment by the mechanical fixing members.

Figs. 33 and 34 show another type of segment 65 of a
segmental grinding wheel wherein there are provided pro-
jections '67 having a plane top, or cavities 69 provided
on the outer cylindrical surface.

As previously mentioned, it is to be understood that
the projections provided on the abrasive surfaces of said
grinding wheels herein described, whether they be disk-
shaped, having a depressed center, cup-shaped with a
double or simple cup, cylindrical and conical and so on,
are in the form of cylindrical, oval, prismatic; rectanqgqular,
triangular and the like protuberances, i.e. each type of
said protuberances may have the cross section of a regular
or irregular plane geometric figure.

Evidently the invention is not limited to the described
and illustrated embodiment and numeroué variations and fur-
ther improvements may be made therein without departing from

the scope of the invention.
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CLAIMS

1. Grinding wheels with renewable toothing, characte-

rized in that normal grinding.wheels, which may be cy-
lindrical, provided with a simple and double recess, in

disk shape, in simple and double, cylindrical and conical

' cup shape, with a depressed center, annular, segmental, |

etc., have on their abrasive surface a plurality of pro-
jections and/or recesses of the rib and/or cavity type,

of various shape, distributed on said abrasive surfaces
radially or at appropriate angles accdrding to the type

of grinding wheel and the purpose thereof; said plura-
lity of projections and/or recesses, ribs and/or cavities,
as the case may be, constituting a "renewable toothing”
over the entire length of the useful portion of the

grinding wheel until it is worn out.

2. Grinding wheels with renewable toothing, which
are disk-shaped, with a depressed center and may be of the

deburring type, for tangential or round grinding, according

‘to claim 1, characterized in that said grinding wheels have

on their active surface a plurality of projections of the
rib or toothing type, having an inclination opposed to the
direction of rotation of the disk-shaped grinding wheel,
arranged along angularly spaced radii so as to constitute

a "renewable toothing" in the sense that, starting from the
outside, as the diameter diminishes due to wear of the disk,
always new toothing sections suitable for the purpose are
formed and so on until the useful portion of the tool is

completely worn out.

3. Grinding wheels with renewable toothing, which
are disk—shaped with a depressed center and may be of the

deburring type, for tangential and round grinding, accord-
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ing to claim 1 and’a variation of claim 2, characterized in
that they have on their active surface a plurality of pro-
jections of the rib or toothing type, arranged radially and
angularly spaced so as to constitute a "renewable toothing"
analogous to the one described in the preceding feature and
efficient until the useful portion of the grinding wheel is

completely worn out.

4. Grinding wheels with renewable toothing, which
are disk-shaped of the type for cutting and/or deburring,
for tangential and round grinding, according to claim 1,
characterized in that said grinding wheels have on their
active surface a plurality of recesses of various shapes,
of the through type or not, distributed on said active
surfaces on different arcs of radii appropriately spaced
along said arcs of circle and spaced along the radii of
arcs; said recesses being provided with appropriate
angles relative to the center of the grinding wheel, of
appropriate pitch along said radii, of appropriate width
and frequency along said arcs of cifcle, according to the
type of disk-shaped grinding wheel to be produced; said
appropriately arranged recesses or slots constituting a
"renewable toothing" in the sense that when a series of
slots along a circumference of a given radius has come to
an end, another series is automatically formed along
another circumference of smaller radius and so on until

the grinding wheel is worn out.

5. Grinding wheels with renewable toothing, which
are disk-shaped of the type for cutting and/or deburring,
for tangential and round grinding, according to claim 1
and a variation of claim 4, characterized in that said

grinding wheels are disk-shaped grinding wheels whose
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recesses are constituted by substantially- rectangular slots
arranged to extend through the entire active surface of tﬁe
grinding wheel along angularly spaced radii and spaced along
said radii from the center to the periphery and offset re-
lative to one another in said radii so as to constitute a
"renewable toothing" in the sense that, as mentioned before,
once the slots appertaining to the first outer circle have
come to an end or are about to come to an end because of
wear of the disk, the slots adapted for the purpose and
appertaining to the second circle present themselves by
coming'to the outside, and so on, until the disk is worn
out; said alternation of slots ready for use on the active
surface of the disk constituting the so-called "renewable

toothing" as mentioned above.

6. Grinding wheels with renewable toothing, which are
disk-shaped of the type for cutting and/or deburring, for
tangential and round grinding, according to claim 1 and a
further variation of claim 4, characterized in that the
present grinding wheels are disk-shaped grinding wheels
whose recesses are constituted by substantiélly rectangular
slots that are no through slots but arranged in alternative
or opposed fashion on both faces of the grinding wheels,
again according toidifferent arcs of circle on radii off-
set at different aggles relative to one another on the
active surface of the disk; the"renewable toothing” being
thus formed both among the slots of one face and the slots

of the opposed face.

7. Grinding wheels with renewable toothing, which
are disk-shaped of the type for cutting and/or deburring,
for tangential and round grinding, according to claim 1

and a further variation of claim 4, characterized in that
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thevpresent disk-shaped grinding wheels have on their active
surface, instead of slots that are through slots or not, a
plurality of grooves that are no through grooves and are
arranged in opposed or alternate fashion on both faces of
said active surface and have an inclination and, if desired,
curvature from the center to the periphery of the disk,
opposed to the direction of rotation of the disk; the
"renewable toothing" being formed in this embodiment,

as in the others in which the active surface is substan-
tially frontal, by the continuous renewal of the profile

of the grooves in the sense that the worn portion of said
groove is replaced by a new portion thereof until the

grinding wheel is worn out.

8. Grinding wheels with renewable toothing, which -
are disk-shaped grinding wheels of the type for cylindri-
cal external grinding, cylindrical internal grinding, tan-
gential grinding, characterized in that said grinding wheels
are substantially disk-shaped grinding wheels carrying'on
both parallel and opposed faces a plurality of projections
of the rib or toothing type, arranged in alternate or
opposed fashion on both faces of the plane abrasive surface
radially or at a negative angular inclination relative to
the direction of rotation of the disk, said projections
being angularly spaced and of appropriate length sub-
stantially corresponding to the useful area of the
grinding wheel so as to constitute a "renewablé toothing"”

over the entire length of the useful portion of the tool.

9. Grinding wheels with renewable toothing, which
are cup-shaped grinding wheels having a simple and/or
double) cylindrical and/or conical cup, characterized

in that said grinding wheels carry on the abrasive sur-
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face of their jacket a plurality of projections of the rib
type, arranged normal or at an angle to the surface to be
ground,'appropriatelf spaced from one another, arranged in
opposed or alternating fashion on thetwo walls of the cup;
said projections having a length corrgsponaing to the useful
length of the grinding wheel so as to constitute a "renewable
toothing"” effective over the entire useful length of ﬁhe

grinding wheel.

10. Grinding wheels with renewable toothing, which
are cup-shaped grinding wheels, according‘to the preceding
claims -and a variation of claim 8, characterized in that'
they have on one of their (inner or oufer) surfaces of the
jacket a plurality of projections of the rib or toothing
type that are normal orlinclined relative to the surface
to be ground, as in the preceding feature, so as to con-
stitute a "renewable toothing" only oh one, inner or
outer, wall of the jacket of the cup, which is effective
over the entire length of the useful portion of the

grinding wheel.

.11. Grinding wheels with renewable toothing, which
are segmental grinding wheels, particularly with front
segments of the externélly and internally radiated, la-
terally locking type,according to the preceding claims,
characterized in that said segmental, particularly frontal,
grinding wheels have on the surface of their jacket a plu-
rality of projections of the rib or toothing type, arranged
normally or at an angle to the surface to be ground, and
appropriately spaced from one another, said projections
being of appropriate length relative to the height of the
jacket or useful height of the grinding wheel so as to form
a "renewable toothing" which is effective over the entire

length of the useful portion of the jacket.
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12. Grinding wheels with renewable toothing according
to each of the preceding claims, characterized in that the
projections and recesses are provided in opposed relation on
both faces of thé active surface of the grinding wheel, said
alternation of projections and recesses providing a sinusoi-

dal cutting profile.

13. Grinding wheels with renewable toothing according
to each of the preceding claims, characterized in that the
projections and/or recesses of the rib.type and/or cavities,
that may be throﬁgh cavities or not, mentioned in all the
preceding types of grinding wheels, whether they are disk-
shaped, with a depressed center, cup-shaped, frontal, seg-
mental and the like, have a cross section which is thought
most appropriate for each case, said cross sections there-
fore being semicircumar, oval, in the form of an arc of a
circle, prismatic, rectangular, etc., each of said types
of cross sections reflecting a regular or irregular plane

geometrical figure.
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