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@ A system for shifting on three axes a mills holder bar in a machine for polishing the edges of slabs

in stone, marble or similar materials.

@ The present patent of invention provides the
utilization of particular shifting assemblies which per-
mit to enhance the capacity of intervention and the
possibilities of adjusting and moving the milling as-
semblies in "edge polishing" machines.

In fact, a horizontal mills holder bar (6) in an
edge polishing machine on which the said assem-
blies are mounted is fixed in horizontal shafts (8)
which are pivoted on plates which slide vertically on
side uprights (9).

Other plates (10) are fixed on the shafts (8)
supporting the bar (6). Such plates (10) support
movers which are provided with pinions (12) which
make the mills holder bar itself pivot on the shafts
(8) on which the bar is pivoted.

Finally, the same uprights (9) are arranged on
horizontal guides (21) which are placed in the upper
part of a fixed framework (5).

All the shiftings of the mills holder bar along the
respective vertical and horizontal guides and around
its own axis are accomplished through a chain
and/or gear system which is actuated by motors, re-
circulating ball screws, racks, hydraulic cylinders or
other similar moving means.

Rank Xerox (UK) Business Services
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The present patent for industrial invention re-
fers to a system which permits a programmable
automatic movement on three axes of a mills hold-
er bar such as the bar which is provided on a
machine for polishing the edges or profiles of slabs
in stone, marble or similar materials.

From the presently used art, automatic or
semi-automatic machines are known in which a
series of parallel tools are placed side by side and
mounted on respective spindles.

The specific functions of these tools consist in
milling and polishing the edges of slabs in stone,
marble or similar materials.

To this end, such machines are usually pro-
vided with a moving system which moves both the
whole tools-spindles assembly and the bar on
which such tools are mounted. This moving system
permits the milling assemblies to be displaced
according to both a rectilinear movement and an
angular rotation in order that each mill may follow
the outline of the edge of the slab to be milled.

Although such known machines and their gen-
eral principle of functioning are valid, there are
inconveniences when it is necessary to work slabs
showing a particular edge shape such as, for in-
stance, the edges showing the Gothic chamfer or
the edges showing a larger thickness than the
common edges.

Such inconveniences are due to the fact that
the angular displacement of the mills depends on
the vertical movement of the bar on which the mills
are mounted and therefore the adjustment of the
range of intervention, for instance in case of dif-
ferent thicknesses, is accomplished in a limited
manner by shifting all the mills onwards and back-
wards or by simply applying a damper on each
mill, such dampers being able to absorb any profile
differences in the various slabs to be worked.

Moreover, there are other known edge polish-
ing machines, the capacity of intervention being
better. However, these machines have the inconve-
nience that their working assemblies are exces-
sively complicate as well as the inconvenience that
such machine are consequently too difficult and
onerous as regards the working.

The main object of the present invention con-
sists in enhancing the capacity of intervention and
the adjusting and moving possibilities of the milling
assemblies of the "edge polishing" machines, the
necessary simplicity of the operative means being
maintained, in order to eliminate the inconvenien-
ces which are due on one hand to the limitation in
the versatility, and on the other to the complexity of
the known machines and all the subsequent con-
sequences.

In the range of the aforecited general object,
the present invention proposes in particular that the
adjustment and the displacements of the bar sup-
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porting the milling assemblies may be accom-
plished on three axes, that is along a horizontal and
vertical displacement directions and around an axis
of angular rotation.

According to the present invention, these three
kinds of displacement and adjustment for the tool-
holder bar may be all synchronized with one an-
other through a central control device with which it
is possible to coordinate and measure the single
movements in respect to any shape and dimension
of the edge to be milled.

The aforesaid objects and functions are all
reached by the present system for displacing the
mills holder bar on three axes, preferably in a
machine for polishing edges of slabs in stone,
marble or similar material, characterized mainly in
that the ends of the mills holder bar are mounted
on pairs of vertical uprights so as to slide and
rotate angularly, the vertical uprights being in turn
mounted on horizontal guides which are arranged
in the upper part of a fixed support; the angular
rotation and the vertical sliding of the bar on the
respective uprights as well as the sliding of the
uprights on the horizontal guides being provoked
by corresponding chain gearings, such chains be-
ing driven by motors, or by re-circulating ball
screws and/or racks, hydraulic cylinders or other
similar moving means.

The above-mentioned and further characteris-
tics will be better comprised from the following
description of a preferred type of embodiment
which is set forth as an example not limiting the
invention as well as from the accompanying draw-
ings wherein:

Figure 1 shows a schematic plan view of an
edge polishing machine which is provided with
the moving system for the mills assemblies ac-
cording to the present invention;

Figure 2 shows a schematic view of the same in
side section according to the line A-A of Fig. 1;
Figure 3 shows a schematic view in side section
of the machine according to the line B-B of Fig.
1;

Figures 4 and 5 show schematic side views of
an edge polishing machine according to a possi-
ble variant of the moving means for the milling
assemblies;

Figure 6 shows a schematic side view of a
variant of the moving system for the vertical
uprights.

With reference to the accompanying drawings,
number 1 indicates a machine for polishing the
edges of slabs, preferably in stone, marble or simi-
lar material, such machine being provided accord-
ing to the present invention with a particular mov-
ing system for the milling assemblies.

In general, the machine 1 comprises a base 2
which is provided on the one hand with an assem-
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bly which permits the slabs to be supported and to
horizontally slide, this assembly comprehending a
conveyor belt 3. On the other hand, the base 2 is
provided with a milling assembly, designated on
the whole with the number 4.

The milling assembly 4 is included in a fixed
framework 5 and comprises a horizontal bar 6
which supporis a series of spindles 7 with the
respective milling tools thereof, the bar 6 being
arranged on moving assemblies which permit the
bar itself to axially rotate and to be translated
according to orthogonal axes.

In fact, the bar 6 is fixed on horizontal shafts 8
which are pivoted upon plates which slide vertically
on side uprights 9.

Other plates 10 are fixed on the shafts 8 which
support the bar 6. These plates 10 supports in turn
motors 11 and the respective pinions 12 thereof
which permit the tool-holder bar 6 to be rotated
around shafts 8 on which the bar is pivoted.

In fact, as it can be seen from Fig. 3, the
pinions 12 act in opposition to chains 13 the ends
14 of which are fastened upon a fixed semi-circular
rim 15.

The bar 6, which supports the milling spindles
7, is moved angularly and may slide vertically on
the vertical uprights 9 since the plates that hold the
bar 6 itself are moved along vertical guides which
are arranged on the vertical uprights 9 and are
driven by a ftrailing system which consists in the
present case of chains 16 which are moved on
return pulleys 17 through the intervention of a
motor 18.

A shaft 19 connects the movement which is
imparted by the motor 18 to the upper return
pulleys of both trailing assemblies which are ar-
ranged on each upright.

The chain 16 is hold through brackets 20 on
the vertical slide plates of the bar 6. As a con-
sequence of this, the chain 16 itself permits a
vertical movement of the bar along the guides of
the uprights 9 on which the bar is mounted.

Finally the vertical uprights 9 are arranged on
horizontal guides 21 which are placed in the upper
part of the fixed framework 5. The displacement of
the uprights 9 along the guides 21 is accomplished
by a chain system similar to that of the vertical
shifting assembly.

In fact, a chain 22 is arranged on return pulleys
23 which are moved by a transmission shaft 24
which is driven by a motor 25, the said chain being
connected through brackets 26 with the upper parts
of the vertical uprights 9 so that the vertical up-
rights 9 may be moved horizontally along the
guides 21, together with all the supported devices.

In the present example, the lower parts of the
vertical uprights may be either free or connected
with further horizontal slide guides.
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Such a multiple moving system permits the
milling assembly 4 to be shifted in a synchronized
way according to two translating movements, that
is the horizontal movement on the guides 21 and
the vertical movement on the uprights 9, and ac-
cording to a rotary movement on the horizontal
axes of the pivoted shafts 8.

The combination of the above described move-
ments permits that the milling tools are moved in
order to follow whatever kind of slab profile, the
slab being arranged and fed horizontally on the
conveyor belt 3.

In fact, different shifting parameters of the
three motorized assemblies are set according to
the slab profiles by simply selecting and synchro-
nizing the duration and time of the operation of the
single motors through a computerized control de-
vice.

In the Figures 4 and 5, a possible variant of the
above described shifting devices is shown. It is an
alternative to the movement of the chains 13, 16
and 22.

This variant is represented by a shifting system
which comprehends re-circulating ball screws 27
and 28. The re-circulating ball screw 27 controls
the vertical movement of the tool-holder bar on the
uprights 9 while the re-circulating ball screw 28
controls the horizontal movement of the uprights 9
on the guides 21.

In the present case, the motorized pulley 29
engages a fixed rim 30 directly and permits an
angular shifting of the tool-holder bar 6 on the axis
of the horizontal shaft 8 on which the bar itself is
mounted.

Finally, in Fig. 6, a variant of the movement of
the vertical uprights 9 is shown in which the vertical
uprights 9 are pivoted in the lower part on fixed
shoes 32 through pivots 31 instead of being frailed
along the upper guides 21.

In this case, the chain 33, which is similar to
the chain 22, is connected through a hinge 34 with
a connecting rod 35 which is connected in turn with
the fixed framework through a bracket 36. More-
over, the connecting rod 35 engages a pivot 37
which is integral with the uprights 9.

During the movement of the chain 33, the
connecting rod 35 acts on the pivot 37 and permits
the upright 9 to be oscillated onwards or back-
wards. In this way, it is possible to obtain the same
effects of the above-described solution.

The systems of displacement that have been
described and represented according to preferred
solutions may be also driven by moving means
equivalent to the described ones such as hydraulic
cylinders, racks or other suitable means, all to be
considered included in the range of protection of
the present invention.
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Claims

System for shifting on three axes a mills holder
bar, preferably in a machine for polishing the
edges of slabs in stone, marble or similar
materials, characterized mainly by the fact that
the ends of the mills holder bar (6) are ar-
ranged on a pair of vertical uprights (9) in such
a way that the bar may slide vertically and
may rotate angularly, the vertical uprights (9)
being in turn arranged on horizontal guides
(21) in the lower part of a fixed frame-work (5);
the angular rotation and the vertical slide of the
bar (6) on the respective uprights (9) as well as
the slide of the uprights (9) on the horizontal
guides (21) being permitted by further trailing
means which are driven by driving gears or the
like.

System for shifting on three axes a mills holder
bar as claimed in the claim 1, charaterized by
the fact that the angular rotation and the verti-
cal slide of the bar (6) on the respective up-
rights (9) as well as the slide of the uprights (9)
on the horizontal guides (21) are caused by
chains or the like (13, 16, 22) which are moved
or intercepted singularly by motor pinions.

System for shifting on three axes a mills holder
bar as claimed in the foregoing claims, char-
acterized by the fact that the angular rotation
and the vertical slide of the bar (6) on the
respective uprights (9) as well as the slide of
the uprights (9) on the horizontal guides (21)
are permitted, according to a possible variant,
by re-circulating ball screws (27, 28) and/or
racks, hydraulic cylinders or other similar mov-
ing means.

System for shifting on three axes a mills holder
bar as claimed in the foregoing claims, char-
acterized by the fact that the bar (6), which
bears the milling assemblies (7), is arranged
horizontally between both uprights (9) and may
slide vertically on the uprights (9) since the bar
is mounted on plates which slide in vertical
guides which are provided in the uprights (9).

System for shifting on three axes a mills holder
bar as claimed in the foregoing claims, char-
acterized by the fact that the mills holder bar
(6) may rotate angularly through the interven-
tion of a rotating assembly which permits the
bar (6) to accomplish angular displacements
around the horizontal axis of the shafis (8) on
which the bar itself is placed.
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10.

System for shifting on three axes a mills holder
bar as claimed in the foregoing claims, char-
acterized by the fact that the rotating assembly
consists of a fixed semi-circular toothed rim
(15) which is provided with a chain (13) which
is fixed at the ends (14) thereof to the rim itself
and is intercepted by the pinion (12) of a motor
(11) which is integral with the bar (6) so as to
move the bar angularly.

System for shifting on three axes a mills holder
bar as claimed in the foregoing claims, char-
acterized by the fact that the present multiple
slide system permits that the milling tools as-
sembly (7) may be displaced in a synchro-
nized way according to two ftranslating move-
ments, namely horizontally in the guides (21)
and vertically upon the uprights (9), and ac-
cording to a rotating movement on the horizon-
tal axis of the shafts (8) which support the bar

(6).

System for shifting on three axes a mills holder
bar as claimed in the foregoing claims, char-
acterized by the fact that depending on the
profile of the slab to be polished, different
shifting parameters for the motorized assem-
blies are set by simply selecting and synchro-
nizing the duration and operating times of the
single motors through a control device, for
instance a computerized control device.

System for shifting on three axes a mills holder
bar as claimed in the foregoing claims, char-
acterized by the fact that according to a possi-
ble variant, the vertical uprights (9) may be
pivoted in the lower part at pivots (31) on fixed
shoes (32) instead of being trailed along the
upper guides (21).

System for shifting on three axes a mills holder
bar as claimed in the foregoing claims, char-
acterized by the fact that according to the
above mentioned variant, the chain (33), which
is similar to the chain (22), is connected
through a joint (34) with a connecting rod (35)
which is in turn connected on the one hand
with the fixed framework at a bracket (36) while
on the other hand, the connecting rod (35)
intercepts a pivot (37) which is integral with the
uprights (9).
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