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' BACKGROUND OF THE IRVENTION

Tﬁe present invention'relates to a diamond
disc tool for cutting granite, marble, reinforced
concrete and stony materials in general.

Diamond discs comprising a steel shaet core
provided with an a#ial hole for engaging therein a
rotary mandrel are already commercially avéilable.

On the periphery of the supporting core, in
particular, is coupled, by a sintering process, an
'outer annular portion made of a layer of cobalt-
brorze anq synthetic diamonds.

These prior.diamond discs{ however,
generate, as they dry-cut stony materials, because of
the cutting friction, a coﬁpa;atively great amount of
heat compelling the operator to frequently stop the
cutting operation.

Moreover, the genefated heat fregquently
deforms the diamond disc core thereby quickly wearing
out the abradiﬁg tool.

SUMMARY OF THE INVENTION

Accordingly, the aim of the present
invention is to ovgrco@e the above mentioned
drawbacks, by providing an abrading tool, comprising

a diamond disc, which is specifically designed for
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-cutting granite, marble, reinforced concrete and

stoiy materials in general, allowing the heat
generated during the operation of said tool to be
easily dissipated, thereby preventing said tool ffom
being deformed and quickly worn out.

Within the scope of the above mentiocned
aim, a main object of the present invention is to
provide such an abrading tool, including a plurality
of throughgoing holes, which is much more guiet in
operation.

.'Acﬁﬁally e&perimental tests have shown
that, by uaing perforated stael abradihg discs, it is
possible to reduce the generated noise.by an amount
greater than 30%, without modifying thé tool core,

In fact, the resonance effect is partially
neutralized by said holes which have been found as
effective to prevent any resonance phenomena.

The above mentioned increased quietness of
the subject tools will in turn subject the operators
t0 a less operating stress, while improving the
working safety, in addition to providing an increased
accuracy cuttiﬁg operation.

8ince ﬁhe subject diamond disc is

perforated it will have, the diameter being the same,



-a welght reduced by 20-30% with respect to that of
con&entional diamond discs'and, accordingly, as used
on manually operated and held tools, the subject
diamond disc will require a smaller effort by the
operator.

" In this connéctibn it shounld be pointed ocut
that the subject discs comprise a suitably perfofated
steel core on an annular.peripheral portion of which
is applied a.diamond'crown.

On the coatrary, on priér staal cores
provided for the mentioned applications, a meﬁal
powder and diamoﬁd mixture is applied, by kuown
methods. |

In particular, said metal powders, ére-
mixed with diamonds, are introduced into a mold,
haviang suitable mold cavities, and are cold-prassed
-undet a preseure which depends on the volume of the
powder mixzture filled in annular hollows formed on a
" paripheral portion of the stgel-supporting core.

Then, the mold holding said core therein,
and being provided with the mentioned cavities to be
. filled by said metal powder and diamond mixture, for
providing said diamond crown, is heated in an

electric resistance oven to a temperature depanding



‘'on the metal powder type,  to cause the metal powder
to sinter.

This is obtained by withdrawing the mold
from the oven and subjecting it to a hot pressing
operation for a time period of about 3 minutes, under
high praessures.

The disc is then removed from the mold.

Irn the disclosed conventional method, since
‘the electric oven is brought to high temperatures,
the disc supporting steel cores are greatly weakéned
in consequence of comparatively high expansions, with
possible fallure of said supporting cores.

on the contrary, by using a suitably-
perforatad supporting core, a further advantage is
obtained that, as said core is brought to a ﬁigh
taﬁperature iﬁ an electric resistancé oven, during
the diamond crown sintering and pressing process, the
supporting core, being provided with holes, will
sultably releaée any expansions susceptible to affect
said holes, thereby preventing any failure from
occurring which, on.the contrary, and as stated,
occur in conventional not perforated supporting
cores.

Furthermore, the perforated supporting core
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according to the present invention provides the
additional advantage that it will allow, as the
mentioned diamond crown is applied thereon, the metal
powder-diamond mixtures to easily penetrate said
holes of said-supporting core.

Thus, the mentioned metal powder-diamond
nixture will easily penetrate said perimetrical
holes, thereby firmly anchoring to said core the
oppusite outer layers constituting said diamond
crown.

This will allow the cuter diamond crown to
be firmly connected to the supporting core thereby
increasing the lifetime of the above mentionéd
diamond tools.

fhis improved anchoring, in turn, will
provide an increased mechanical strength diamond disc
and supporting core therefor.

Yet another object of the present invention

is to provide such a diamond disc of small welght and

haviag an improved gripping or.binding ragion for the
diamond sintered material or mixture constituting the
peripheral abrading portion of said disc.

'Yet another object is to'provide such a

diamond disc which, owing to its specificaliy



-designed constructional features is very safe and
reliable in ope:ation.

In particular, the diamond disc according
to the present invention, which has beeﬁ specifically
designed for cutting granite, marble,'reintorcea
concrete and like stony materials comprises a disc-
like core, made of a.steel sheet material, having an
axizl hole for éoupling it to a rotary mandrel, on
the periphery of said core being applied an ébrading
portion- made of metal alloys or of a cobalt-bronze
and synthetic-digmond mixture, wherein said core
cqmprises a plurality of throughgoing holes, for
easily and quickly dissipating the cutting heat
generated by the cutting friction.

BRIEF DESCRIPTION OF THE DRAWINCS

Furtl;er characteristics and advantages of
the present invention will become more apparent from
the following detailed disclosure of a diamond disc,
specifiéally' dgsigned fér' cutting granite, marble,
reinforced concrete and stony materials in general,
which is illustrated, by way of an indicative, but
not limitativae, éxamplg, in the accompanyind
drawings, where: |

Figure 1 illustrates a tool provided with a



.central ring-nut;

Figure 2 is a schematic cross-sectional
view substantially taken along the line II-II of
Figure 1;

¥igure 3 illustrates a small-diameter tool;

Figure 4 illustrates a particular
perforating arrangement, ﬁith.small circular holes;

Figure 5 illustrates a portion of a diamond
disc provided with square holes;

Figures 6 and 7 xyespectively illustrate a
portion of a disc and a diamond disc through which
are formed rectangular holes; .

Figure 8 illustrates a diﬁmond daisc through
which hexagonal holes have been formed;

Figure 9 represents a diamond disc
tberéthropgh drop holes have been formed;

Figure 10 illustrates a diamond disc
thersthrough square holes have heen formed;

Figﬁre 11 illustrates a diamond disc
therethrough ellipsoidal holes have been formed;

Figure 12 illustrates a diamond disg,
thersethrough large d;ameger circular holes have been
formaed;

Figure 13 illustrates a diamond disc



thexethrough middle-diameter circular holes have been
forﬁed;

| Figure 14 illustrates a diamond disc with a
plurality of small diameter circular throﬁghgoing
holes;

Figure 15 illustrates a diamond disc
provided with a plurality of approximately'elongated
ellipsoidal holes, of aifferent size;

Figure 16 illustrates a diamond disc
provided with a pluralify of trapezoidal holes;

Pigure 17 illustrates a cross-—sectioned
side view of the diamond disc according to the
present invention;

Figure 18 illustrates a side cxoss-
sectional view, on an enlarged scale, of the same
diamond disc; |

and

Figure 19 is a perspective view
illustrating a portiﬁn of the subject diamond disc,
in wnich are clearly shown the characteristics of the
disc-like core.and of the abrading annular peripheral
portion of the diamond disc.

DESCRIPTION OF THE PREFERRED EHBODIMEHTS

With reference to the numbar refarences of



the above menticned figures, the diamond disc,
according to the present invention, which has baan
generally indicated by the reference number 1,
comprises, as shown in Figure 1, a central ring anut 2
made of aluminium or any other sﬁitahle metal
material; which is provided with an axially extending
hole 3, having preferably a diameter of 22 mm, but
which can a{so have any other suitable diameter.

With referaence to Figure 3,_is herein shown
a tool 1' which is conceptually analogous to the
-abave disclosed'tool, which, however, does not
comprise the central ring nut, but is provided with a
simple axial hole, also indicated by the xeference
number 3.

The tool 1 or 1' comprisaes a disc-like core
10, made of a steel sheet material which, on the
periphery thereof, is couplad to an abrading portion
11 m&de of metal alloys or of a cobalt-bronze and
synthetiec diamond mixture, .and which is
advantageously coupled by a sintefing process.

The wmain feature of the invention is that
through said disc-like core 10 are provided a
plurality of throughgoing holes, generally indicated

by 20, specifically designed for dissibating the
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.cutting heat, generated ‘by tha cutting friction
genurated by a cutting 6perat;on.

The mentioned holes, in particular, are
preferably formed through the overall surface of the
disc.

Another important feature provided by said
throughgoing holes 20, is that the tool weight is
greatly reduced, withoﬁi: decreasing the mechanical
'stfength of said toolo..

Moréover, since the core 10 is provided
with said holes 20, it will define om the periphery
thereof a serrated edge adapted to greatly improve
the binding properties of the abrading sintered
portion, arranged on the periphery.of the core, for
about 2.5 mnm.

The throughgoing.holes can be variously
made and have any suitable configufation.

In particulé:, said holes may have: a
circular confiéuration, as indicated by 20a in figure
3; a square configuration, as indicated by 20b in
Figure 5 or, for example, an elongated configuratiom,
as indicated by 20c ianigure 6.

In this connection it should Se pointed

out that the disc-like core 10 is provided with holes
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.which may he clrcular, polygonal, or may have a drop
configuration, triangularx, square, polygonal
configurations or other configurations, even bf a
composite nature.

As stated, the mentioned holes will provide
a better cooling of the diamond tool or wheel during
the operation thereof. |

Said holes 20 may have different diameters
and they can_be distributed according ﬁo either even
and/or uneven arrangements.

Alternatively, said holes 20 can have a
drop-like configuration and any suitable size which
can vary depending on the type of intended mechanical
operation; on the providéd stress and, accordingly,
on the heating of the tool as the latter is used.

The holes 20, moreover, can be arranged
according té an even arrangement oxr according to
uneven arrangements, or rather uneven arrangements,
for example Sy omitting some holes through the
surfaces of the abéve mentioned metal cores 10.

Moreover, the shapes of the holes 20 formed
through a disc-like core 10 can be changed through -
portions of sai& core.

Furthermore, the particular configuration
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.of the ‘holes 20, as well as the density thereof amnd
their extension through the disc-like core 10, as
well as the size thereof, can be variously changed,
without.departing from the scope of the invenﬁion.

Frbm the above disclosure it should be
apparent that the invention fuily achieveslthe
intended aim and ohjects;

In particular, the fact is to be pointed
out that a tool has been proﬁided comprising a
diarond disc 1, specifically designed for cutting
granite, marble, reinforced concrete and stony
materials in general which, owing to provision of
holes 20 passing through the supporting core 10 of
the abrading material 11, will.provide a very good
ventilating effect, thereby the cutting friction heat
can be easily-dissipated.

| Moreover, since the éerforated core 10 is
also provided with peripherél throughgoing holes, it
will provide an improved gripping or binding of the
peripharal abrading portion 11.

Thus, the cutting operation may be
performed in a continuous manner, without any
in:errﬁptions and, moreover, the core is not
- deformed, thereby providing a cutting tool baving a

very long lifetime.
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1. A cuﬁting tool comprising a diamond
disc, specifically designed for &utting granite,
marble, reinforced concrete and stony materials in
genaral, said tool comprising a disc-like core made
of a steel sheet material and havihg an axial hole
for coupling said cbre to a rotary mandrel, on a
reriphery of said cére being applied an abrading
poertion comprising abrading powders or a cobalt-
bronze and synthetic.diamond mixture, characterized
in that said core is provided with a plurality of
throughgoing holes for dissipating heat generated by
friction during a cutting operation.

2. A diamond disc tool, according to Claim
1, wherein said holes are evenly distributed through
sald core.

3. A diamond disc tool, according to Claim
1, wherein said holes are unevenly distributed
through said core so as to define perforating regions.
alternating with or adjoining not perforated regions.

4, A diamond disc tool, according to Claim
1, wherein said axial hoie is formed through an axial
ring-nut coupled to sgid core.

5. A diamond diéc tool, According to Claim

1, wherein said core is peripherally. provided with a
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perforated portion allowing said abrading portion to
be firmly bound to said core,
6. A diamond disc tool, according to Claim
1, wherein said core is peripharally provided_with a
perforated portion for filling therein a metal powder
and synthetic diamond mixture, to allow said mixture
to.penetrate said peripheral holes thereby firmly
binding single portions of said metal powder and
diamond mixture.
7. A diamond disc tool, according to Claim
1, wherein said core is peripherally provide@ with.a
serrated portion for firmly binding said abrading
portion.
8. A diamond disc tool, according to Claim
1, wherein said holes formed through said.core have a
polygonal configuration including polygons having
from three to fifteen size. . |
| 9. A diamond disc tobl, according to Claim
1, wherein said holes have a circular configuration.
10. A diamond disc tool, according to Claim
-1, wherein said holes haﬁe a drop or elongated
configuration,
11. A diamond disc tool, according to Claim
1, wherein said holes have an elliésoidal

configuration.



