
-1- DIAMOND DISC TOOL FOR CUTTING GRANITE, MARBLE, REINFORCED CONCRETE AND
STONY MATERIALS IN GENERAL BACKGROUND OF THE INVENTION The present
invention relates to a diamond disc tool for cutting granite, marble,
reinforced concrete and stony materials in general. Diamond discs
comprising a steel sheet core provided with an  axial hole for engaging
therein a rotary mandrel are already commercially available. 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- bronze and
synthetic diamonds. These prior diamond discs, however, generate, as they
dry-cut stony materials, because of 



the cutting friction, a comparatively great amount of heat compelling the
operator to frequently stop the cutting operation. Moreover, the generated
heat frequently deforms the diamond disc core thereby quickly wearing out
the abrading tool. SUMMARY Of THE INVENTION Accordingly, the aim of the
present invention is to overcome the above mentioned drawbacks, by
providing an abrading tool, comprising a diamond disc, which is
specifically designed for    2 cutting granite, marble, reinforced concrete
and 



stony materials in general, allowing the heat generated during the
operation of said tool to be easily dissipated, thereby preventing said
tool from being deformed and quickly worn out. Within the scope of the
above mentioned 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 quiet in operation. Actually experimental tests have shown
that, by using perforated steel abrading discs, it is possible to reduce
the generated noise by an amount greater than 30%, without modifying the
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 to a less operating stress, while improving the
working safety, in addition to providing an increased accuracy cutting
operation. Since  the  subject  diamond  disc  is perforated it will have,
the diameter being the same,    3 a weight reduced by 20-30% with respect
to that of conventional 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 connection it should be pointed out that the subject discs comprise
a suitably perforated steel core on an annular peripheral portion of which
is applied a diamond crown. On the contrary, on prior steel cores provided
for the mentioned applications, a metal powder and diamond mixture is
applied, by known methods. In particular, said metal powders, pre- mixed
with diamonds, are introduced into a mold, having suitable mold cavities,
and are cold-pressed under a pressure which depends on the volume of the
powder mixture filled in annular hollows formed on a peripheral portion of
the steel 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 depending
4 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
pressures. The disc is then removed from the mold. In the disclosed
conventional method, since the electric oven is brought to high
temperatures, 



the disc supporting steel cores are greatly weakened in consequence of
comparatively high expansions, with possible failure of said supporting
cores. On the contrary, by using a suitably perforated supporting core, a
further advantage is obtained that, as said core is brought to a high
temperature in an electric resistance oven, during the diamond crown
sintering and pressing process, the supporting core, being provided with
holes, will suitably release 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  



5 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 mixture will easily
penetrate said perimetrical holes, thereby firmly anchoring to said core
the opposite outer layers constituting said diamond crown. This will allow
the outer diamond crown to be firmly connected to the supporting core
thereby increasing the lifetime of the above mentioned 



diamond tools. This 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
weight and having an improved gripping or binding region 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 specifically    6 designed constructional features is very
safe and 



reliable in operation. In particular, the diamond disc according to the
present invention, which has been specifically designed for cutting
granite, marble, reinforced concrete and like stony materials comprises a
disc- like core, made of a steel sheet material, having an axial hole for
coupling it to a rotary mandrel, on the periphery of said core being
applied an abrading portion made of metal alloys or of a cobalt-bronze and
synthetic diamond mixture, wherein said core comprises a plurality of
throughgoing holes, for easily and quickly dissipating the cutting heat
generated by the cutting friction. BRIEF DESCRIPTION OF THE DRAWINGS
Further characteristics and advantages of the present invention will become
more apparent from 



the following detailed disclosure of a diamond disc, specifically designed
for cutting granite, marble, reinforced concrete and stony materials in
general, which is illustrated, by way of an indicative, but not limitative,
example, in the accompanying drawings, where: Figure 1 illustrates a tool
provided with a    7 central ring-nut; Figure 2 is a schematic
cross-sectional view substantially taken along the line II-II of Figure 1;
Figure 3 illustrates a small-diameter tool; 



Figure 4 illustrates a particular perforating arrangement, with small
circular holes; Figure 5 illustrates a portion of a diamond disc provided
with square holes; Figures 6 and 7 respectively illustrate a portion of a
disc and a diamond disc through which are formed rectangular holes; Figure
8 illustrates a diamond disc through which hexagonal holes have been
formed; Figure 9 represents a diamond disc therethrough drop holes have
been formed; Figure 10 illustrates a diamond disc therethrough square holes
have been formed; Figure 11 illustrates a diamond disc therethrough
ellipsoidal holes have been formed; Figure 12 illustrates a diamond disc, 



therethrough large diameter circular holes have been formed; Figure 13
illustrates a diamond disc    8 therethrough middle-diameter circular holes
have been formed; Figure 14 illustrates a diamond disc with a plurality of
small diameter circular throughgoing holes; Figure 15 illustrates a diamond
disc provided with a plurality of approximately elongated ellipsoidal
holes, of different size; Figure 16 illustrates a diamond disc 



provided with a plurality of trapezoidal holes; Figure 17 illustrates a
cross-sectioned side view of the diamond disc according to the present
invention; Figure 18 illustrates a side cross- sectional view, on an
enlarged scale, of the same diamond disc; and Figure  19  is  a
perspective  view illustrating a portion of the subject diamond disc, in
which 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 EMBODIMENTS With reference to the number references of  



9 the above mentioned figures, the diamond disc, according to the present
invention, which has been generally indicated by the reference number 1,
comprises, as shown in Figure 1, a central ring nut 2 made of aluminium or
any other suitable metal material, which is provided with an axially
extending hole 3, having preferably a diameter of 22 mm, but which can also
have any other suitable diameter. With reference to Figure 3, is herein
shown a tool 1' which is conceptually analogous to the above disclosed
tool, which, however, does not comprise the central ring nut, but is
provided with a simple axial hole, also indicated by the reference 



number 3. The tool 1 or 1' comprises a disc-like core 10, made of a steel
sheet material which, on the periphery thereof, is coupled to an abrading
portion 11 made of metal alloys or of a cobalt-bronze and synthetic
diamond  mixture,   and  which   is advantageously coupled by a sintering
process. The main 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 dissipating the    10 cutting heat,
generated by the cutting friction 



generated by a cutting operation. 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, without decreasing the mechanical strength of
said toolo. Moreover, since the core 10 is provided with said holes 20, it
will define on 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 mm. The throughgoing holes can
be variously made and have any suitable configuration. 



In particular, said holes may have: a circular configuration, as indicated
by 20a in figure 3; a square configuration, as indicated by 20b in Figure 5
or, for example, an elongated configuration, as indicated by 20c in Figure
6. In this connection it should be pointed out that the disc-like core 10
is provided with holes    which may be circular, polygonal, or may have a
drop configuration, triangular,  square, polygonal configurations or other
configurations, even of 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 to 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 provided stress and, accordingly, on the heating of the
tool as the latter is used. The holes 20, moreover, can be arranged
according to an even arrangement or according to uneven arrangements, or
rather uneven arrangements, for example by omitting some holes through the
surfaces of the above mentioned metal cores 10. Moreover, the shapes of the
holes 20 formed through a disc-like core 10 can be changed through 



portions of said core. Furthermore, the particular configuration    12 of
the holes 20, as well as the density thereof and 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 invention. From the above
disclosure it should be apparent that the invention fully achieves the
intended aim and objects. In particular, the fact is to be pointed out that
a tool has been provided comprising a diamond 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 perforated core 10 is also provided with peripheral throughgoing holes,
it will provide an improved gripping or binding of the peripheral abrading
portion 11. Thus, the cutting operation may be performed in a continuous
manner, without any interruptions and, moreover, the core is not deformed,
thereby providing a cutting tool having a very long lifetime.  



1. A cutting tool comprising a diamond disc, specifically designed for
cutting granite, marble, reinforced concrete and stony materials in
general, said tool comprising a disc-like core made of a steel sheet
material and having an axial hole for coupling said core to a rotary
mandrel, on a periphery of said core being applied an abrading portion
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 



said 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 hole is formed through
an axial ring-nut coupled to said core. 5. A diamond disc tool, according
to Claim 1, wherein said core is peripherally provided with a    14
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
peripherally 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 provided 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 tool, according to Claim 



1, wherein said holes have a circular configuration. 10. A diamond disc
tool, according to Claim 1, wherein said holes have a drop or elongated
configuration. 11. A diamond disc tool, according to Claim 1, wherein said
holes have an ellipsoidal configuration.    




