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@ Method of and apparatus for cutting stone panels.

@ The method comprises bonding a backing layer to the
opposed faces of a slab {29) of stone, supporting the slab (29)
with backing layers attached, in an upward position on its
edge cutting the slab (29) along a cutting plane parallel to and
midway between the opposed faces of the slab to a depth
which is about half the depth of the slab, tumbling the slab (29)
on to its opposite longitudinal edge, and cutting through the
remainder of the depth of the slab to leave a lamina of stone
adhered to each backing layer. Apparatus for carrying out the
aforesaid method comprises a saw (1) having two disc
blades (3,4), a bogie (7) movable beneath the saw and having
a pair of vacuum-operated slab-gripping devices (14) each of
which is adapted to support a slab (28} upwardly on its edge,
and a second bogie movable in a direction transverse to the
first bogie {7) and carrying means for tumbling a slab (29)
supported on one longitudinal edge, through 180°, so that it
rests on its opposite longitudinal edge.
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i apperatus for cutting stone panels

kis inventicn concerns a method and apparatus for the construction
of composite surface elements, such as tiles and panels, having a
natural stone facing. Such eisments are intended for use, for

example, in the cladding of walls, ceilings or other surface, in

ok

he manufacture of furniture, and for a1l purpeses where natural
t

one surv
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ces are required,

Natural stone, such as marble, is an exquisite surfacing material
on account of its hardness and durability, its beauty of structure
and the high polish which can usually be imparted to it, but its
use js greatly restricted by reason of its weight and expense, since
the material is liable to fracture if not of a certain thickness,
depending upon the handling and usage to which it may require to be
subjected. These drawbacks are overcome by the invention the sub-
ject of my U.K. Patent Specifications Nos. 1,215,501 and 1,447,756
which describe a method of preparing a stone-faced composite sur-~
face element having a lamina of stone bonded to a backing sheet,
comprising adhesively bonding to the surface of a stone slab a
backing sheet of Tight-weight multicellular material of substant-
jally greater thickness than said lamina, and thereafter sawing

off a portion of said slab to leave a thin marble lamina adhered

to said sheet of multicellular material. As the backing sheet
supports the iamina when it is being cut, the risk of cracking.the
lamina is reduced and remarkably thin stone Taminae of the order

P)
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of the order of between 2 and & mn in thickness, may be obtained.
In carrying out the aforesaid method a large block of stone is
first cut into & number of siabs which are of the order of 20 to

bs are dried and e 1ight-weight backing

25 mm in thickrzss. The s
sheet is bondeZ to eact

. of the two opposite faces of the slab. The
slab is then sawn in two along a cutiing pliane substantially parallel
to and midwey bstween said faces to leave @ thin lamina of stone ‘
zttached to each backing sheet. In my British Patent Specification
ho. 1,560,830 1 have described a method and apparatus for rigidiy
supporting the slab during the sawing operation without exerting in-
wardly directed pressure on the partly-cut stone layers or on the
saw. This method comprises the steps of:

i)  cutting e block of natural facing stone into & number of slabs,
two opposite Taces of which are substantially parallel and each of which
has a thickness greater than twice the thickness of the desired Tamina;
ii) applying enc bonding to each of the two opposed faces of each stone
slab a bacsing sheet comprising a core of light-weight sheet material
which is vesisiant to compressive forces in a direction substantially
rormal to the piane cf the sheet;
i11) positioninz each slab, with the backing sheets attached to the oppo-
e faces thersof, between oppositely arranged vacuum-operated suction
cups; ’
jv) applying suction to the cups to hold the slab rigidly in position
therebetween; '
v)  sawing the slab in two along a cutting plane substantially parallel
to and midway between said faces to leave a thin stone lamina adhered to
each said backing sheet, and during the sawing steps maintaining the suc-
tion to inhibit relative movement of the partly-cut stone layers.

ol

The apparatus for rigidly supporting fhé's1ab durihé the sawing operétion
comprises first gripping means in thn form of at least one first vacuum-
operated suction cup, second gr1pp1nq means in the form of at least a
second vacuum-operated suction cup d1sposed 1n.apposed spaced relation

to said first suction cup, such that a stone siab may be positioned be-
tween said suction cups, means for applying suction to each of the cups
such that said first cup is adapted to grip one face of the slab while
the second suction cup is adapted to grip the opposite face of the slab.

4
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When cutting the merbic lzminae it is advantageous to use a saw having

& disc blade rather thar a band saw. The disadvantage of the disc blade
saw is that the diameier of the blade must be kept small as otherwise
the unsupported peripheral edge of the blade vibrates during cutting
which terds %o leave wavy patterns on the cut surface of the stone.
hevorihziess, 1 have fTound that by using the vacuum gripping device re-
evr=i to ebove, I can cbtain considerable accuracy in cutting even when

using = retztively large blade e.g. of a diameter of the order of 2.5 m.

hos §
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i
4]

r, even with a blade of this diameter the width of the stone panel
producsd is limited to about 1.0 m (i.e. to Tess than the radius of the
saw hizde}. Furthermore, & disc blade having a diameter of 2.5 m is

reletive’y thick and so due to the width of the kerf it is necessary to
start with & stonz slab o7 a thicknsss of 23 mm instead of the standard
sawvn slab of a thickness of 20 mm which is readily available. Further,

there is & consumer demand for stone-faced panels of a size of 2.0 m x

1t is thus en object of the invention to provide a meilhod and apparatus
whereby sione pansls cen be cut accurately to a width of up to 1.25 m
using & disc saw enc with a minimum of kerf.

Accoréing to the present invention a method of manufacturing composite
surface elements having & lamina of stone bonded to a backing Tayer
comprises the steps of:

i) applying and bonding to each of the two opposed faces of a stone
slab a backing layer comprising a core of light-weight material which
is resistant to compressive forces in a direction substantially normal
to the plane of the layer;

ii) gripping the slab, with backing layers attached, by means of a
slab-aripping device;
ii1) presenting one longitudinal edge of the slab to a disc saw and saw-

ing the slab along & cutting plane substantially parallel to and midway
betwsen the aforesaid opposed faces of the slab to a depth which is
approximately half the depth of the slab; and

(iv) presenting the opposite longitudinal edge of the slab to a disc saw,

gripping the slab &s in step 11), and sawing along the same cutting plane

)
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as in step iii) through the remsinder of the depth of the slab thereby
sawing the slab in two to leave a thin stone lamine adhered to each of
the backing layers.

In a preferred embodiment, the slab in step i1) is stood on its longi-
tudinal edge and betweer opposite positioned vacuum-operated suction

cups and suction is epplied to the cups to hold the siab rigidly in
position therebetween; the suction being maintained during the sawing
steps so as to inhibit relative movement of the partiy-cut stone layers.
Preferably, after the first cut is made in the slab in step iii) the slab
is tumblied through 180° to present the opposite longitudinal edge of the
slab to the saw.

The invention includes apparatus for carrying out the method described
above, comprising a saw having at least one disc blade adapted tc cut in
a vertical plane, a bogie for conveying a stone slab beneath the saw
blade, at least ones vacuum-gripping device mounted on seid bogie and
adapted to rigidiy hold the slab upwardly on its longitudinal edge, and
means Tor tumbling tne partly-cut slab on to its opposite iongitudinal
edge afier the first pass through the saw.

In a preferred embodiment the saw includes two spaced-apart parallel §aw.
blades and the bogie has mounted thereon & pair of vacuum-gripping de-
vices each of which comprises a first gripping means in the form of at
least one Tirst vacuum-operated suction cup, second gripping means in

the form of at least 2 second vacuum-operated suction cup disposed in
opposed spaced relation to said first suction cup, such that a stone

slab may be positioned between said suction cups, means for applying
suction to each of the cups such that said first cup is adapted to grip
one face of the slab while the second suction cup is adapted to grip

the opposite face of the slab.

One embodiment of apparatus for use in carrying out the method of the
invention is illustrated in the accompanying drawings, wherein:

Figure 1 is a schematic side elevation of the apparatus;
Figure 2 is an end elevation in the direction of the arrow C of Figure 1;
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Figure & s an end elevation of a conveyor shown in the direction of the
arrow k of Figure 1;
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Figure ! <ide elevation of a vacuum-gripping device;
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Tront elevetion of the device of Figure 5; and
Figure .
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z mndification of the device of Figure 1.

rawings, the apparatus comprises a saw 1 mounted on a
ganiry 2. The saw includes two spaced-apart paraliel disc blades 3, 4
which zre mounted for rotation in 2 vertical plane. The disc blades 3, 4

are posered b electric motors 5, 6, respectively, mounted on top of the

3, &4 are capable of being lowered downwardly of the
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tric means to the position shown by broken
ipes in Figure 1. The depth of cut of each blade is slightly in excess

A bogie 7 is mounted on reils € winich extend beneath the gantry 2 and run
direction of cut of the saw 1. The bogie 7
is moveble &jong the rails & by means ¢f & motor and rack device which en-
‘ jerside of the bcgie. The speed of travel of the bqgié
0

ptimum sawing conditions depending on the type of

The bogie 7 carries a pair of vacuum-gripping devices 14 which are paral-
Tel to each other and spaced apart from each other a distance equal to the
spacing of the blades 3, 4. One of the vacuum-gripping devices is shown
in more cdetail in Figures 5 and 6 and comprises an upright frame member

57 supporied on a stand 52. The frame member 51 is provided with three
tubular supports 53, which are arranged vertically in the frame member and
are paraliel to each other. A vacuum-operated suction cup 54 is mounted
on each support 53 and is movable vertically along the support. A clamp
emher 55 is provided on each suction cup 54 to lock the suction cup in
position at a desirec location on the support 53. A tilting arm 56 is
pivotally connected by a pivot 57 on the stand 52 at a position opposite

to, but spaced Trom, the frame member 51. The tilting arm 56 is provided

B3]
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with a clamp member 58 which serves to lock the arm in & desired posi-

tion. A tubular support 59 is hingedi

[

cornected to the end of the
tilting arm by means of & pivoi 60. The pivot 60 is provided with &
clamp member 61 by means of which the tubular support 59 can be iockec
relative to the arm 56. A vacuum-operated suction cup 54a is mounted
on the support 59 and is rovable vertically along the support. The
cup 542 can be Tocked in position at a desired Tocation by means of a

clamp member 62. The suction cups 54 and 543 are connected by suitable
tubing 63 to a vacuum pump 64.

A tumbling device 15 is positionad rearwardly of the raiis 8. The tumb-
1ing device 15 is in the form of a bogie which travels on rails 16 which
run transversely of the rearward end of the rails 8. As shown in Figures
3a, 3b and 3c the tumbling device 15 comprises a body portion 17 in which
are formed twe parallel channel-shaped bearings 18 and 19. The bearings
18 and 18 1ie in 2 horizontal plane. The tumbling device 15 carries a
frame 20. The frame 20 is adapted to receive and support a slab of
stone with backings attached, and is provided with rollers 21 which, in
the position of the frame a: shown in Figure 3z or 3c, extend vertically
of the inner wall of the Trame. The Yrame is also provided at its top
and bottom edges with shorter rollers 22, the axes of rotation of which
are in a plane normal to the axes of rotation of the rollers 21. Thus,
when the frame is in the position shown in Figure 3a or 3c, the roilers
22 extend horizontally of the frame. The frame 20 is provided with a
pair of axles 23 and 24. When the frame is in the vertical position
shown in Figure 3a, the axle 23 engages in the channel bearing 19.
However, as shown in Figure 3b, the frame 20 can be tilted into a hori-
zontal position in which it Ties on top of the body portion 17, in

which case the axle 23 remains in location within the channel bearing
19, while the axle 24 is located in the channel bearing 18. The frame
20 can then be tumbled into the vertical position shown in Figure 3c by
disengaging the axle 23 from the channel bearing 19 and pivoting the
frame about the axle 24 and bearing 18.

In carrying out the method of the invention using the apparatus described
above, a block of stone, which may be marble, granite or onyx for example,
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is cut intc a nurbler of slabs each of which has & thickness greater than
twice the thickness of the desired stone lamina of the composite surface
element.

Before bonding the backing sheet thereto, the stone slabs are dried,
either by Tez-ing them for a period in racks to dry naturally, or by
means of force drying. When the slabs are perfectly dry the light-weight
backing is ztteched to the opposed faces of each slab, e.g. by means of
an ep.< resin. The backing preferably comprises a Tight-weight core

g. a8 multicellular metal core, which has a skin of sheet mat-
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cev tensile strength than the backing sheet bonded to at

the core remote from the surface to which the stone
is attached. Preferably, however, both surfaces of the core are rein-
forcas witi 2 skin of sheet material. The reinforcing skins may be
attached to the core before or after the sawing step but are preferably
attached before. Suitably, the reinforcing skins each comprises a vioven
glass fibre mat which is pre-impregnated with an epoxy resin which is not
fully cured. The mat is then applied to each of the opposed surfaces of
the core material and is cured in position. In an alternative method, 2
hiock of stons is cut into a plurality of siabs as described above. e.g.
by means of a gang saw. A plastics material such as, for example a
foamed plastics material is injected into the cuts formed between the.
slabs. When the plastics material has hardened the slabs are separated
by cutting through the hardened Jayer of plastics by means of a hot wire
or the like to leave & layer of plastics material adhered to each oppo-
site gace of each slab. If necessary this layer can be strengthened by
the application of a reinforcing skin as described above.

A stone slab 29 with the backings attached is positioned on a conveyor 30
which includes a plurality of horizontally disposed rollers 31. The tum-
bling device 15 is positioned at the end of the conveyor 30 with the
frame 20 disposed in the horizontal position. When in this position the
rollers 21 of the frame are at the same height as the rollers 31 of the
conveyor 30 and the stone slab can conveniently be rolled on to the roll-
ers 21. When the stone slab is in position in the frame 20, the frame is
tumbled into one of its vertical positions e.g. as shown in Figure 3a.

The lower longitudinal edge of the stone slab 29 then rests on the rollers
22 and is retained in the frame 20-by flanges 25.

19
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The tumbling device 15 is then moved along the rails 16 until the stone
sTab 29 is aligned with roilers 28 of one of the two vacuum-gripping
devices 14 on the bogie 7. The slab 29 is then rolied on to the roliers
28 of the vacuum-gripping device and is positionec on its edge in an up-
right position between the frame member 51 and the tilting arm 56. The
tilting arm 56 and support 59 are then tilted relative to each other
until the suction cup 54z is parallel to and in contact with the outer
surface of the slab. The clamp members 55, 58, €1 and 62 are then
locked and suction is applied to the cups 54 and 54z to hold the stone
slab 29 rigidly in position. The functior of the vacuum cups 54, 5%a
is to hold the slab rigidly during sawing without applying any substant-
ial inwardly-directed or ouitwardly-directec¢ pressure, Thus, it is im-
portant to ensure, when applying and locking the cups 54a in position
against the siab, that it is not pressed too tightly inwards. This can
be avoided by using the modification shown in Figure 7. In this modi-
fication the clamp member 58 is dispensed with. Instead the tilting
arm 56 is provided with a nut 66 or the 1ike, which is welded or other-
wise secured to the arm 56. The nut 66 receives, in screw engagement,
a threaded rod 67 which, when the arm is positionec as shown in Figure
7, rests against a stop 63. Thus the maximum inward tii% of the arm
56 can be predetermined by suitably adjusting the projecting length of
the rod 67. The rod 67 can be secured in & desired position by means
of a lock nut 69.

The bogie 7 is then moved beneath the saw 1 and the blade 3 is Towered
to cut to the maximum depth of the blade but approximately half the
depth of the slab 29 as shown to the lefthand side of Figure 2 or, as
shown in broken 1ines, in Figure 1. When sawing has been completed,
the slab is then rolled out of the vacuum-gripping device and into the
frame 20 of the tumbling device 15. The slab is then tumbled, through
180°, over on to the opposite side of the tumbling device 15 by follow-
ing the sequence shown in Figures 3a, 3b and 3¢, and is positioned in
the second vacuum-gripping device so that now the uncut longitudinal
edge of the slab is facing upwardly. A second slab is positioned in
the first vacuum-gripping device and the sawing procedure is repeated.
The blade 4 now_completes the cutting of the first slab into two separ-
ate composite surface elements while the second slab is partly cut. It
will be appreciated that the side of the first slab which abutted the -

ES
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fixed frame when positioned in the lefthand vacuum-gripping device, as
viewed in Figure 2, abuts the fixed frame 51 of the other vacuum-
aripping device when located in that device during the second cutting
step. This results in the elimination of any ridge on the joint of the

two cuts if there is a variation from normal of the thickness of the

The «ut s=ctions comprising the composite stone-faced elements can then
Se removed directly from the side of the bogie 7 by opening the clamps

p
and tilting back the arm 56 and support 53.

The blades 3. 4 of the saw can be either 1600 mm or 1700 mm in diameter
and therefore can be thinner than the larger (i.e. 2.5 m diameter) disc
saw and so leave ample thickness of stone on the cut laminae to grind

and polish to give a finished lamina thickness of 3 to 4 mm from an ori-
ginal 20 mm thick slab.

—-te
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1. A method of manufacturing composite surface elements having a
Tamina of stone bonded to 2 backing layer comprising the sieps of:

i) applying and bonding tc each of the two opposed faces of a stone
slab (29) a backing layer comprising a core of light-weight material
which is resistant to compressive forces in a direction substantially
normal to the plane of the layer;

ii) gripping the slab, with backing layers attached, by means of & slab-
gripping device (14);

iii) presenting one Tongitudinal edge of the slab to a disc saw (1) and
sawing the slab along a cutting plane substantially parellel to and mid-
way between the aforesaic opposed faces of the siab (29) to a depth which
is approximately half the depth of the slab (2%9); and

iv) presenting the opposite lTongitudinal edge of the slab to a disc saw
(1), gripping the slab as in step ii), and sawing'aiong the same cutting
plane as in step ii1) through the remainder of the depth of the slab
thereby sawing the slab in two to leave a thin stone lamina adhered to

each of the backinc Teyers.

wn

2. A method azccording teo claim 1, wherein after the first cut is made
. . N v oas . 0
in the slab in step i1i) the slab is tumblec through approximately 180" -
to present the opposite longitudinal edge of the slab to the saw. ’

3. A method according to claim 1, wherein in step ii) the slab (29) is
stood on one of its longitudinal edges between positioned vacuum-operated
suction cups (54, 542) and suction is applied to the cups to hold the
slab (29) rigidly in position therebetween, the suction being maintained
during the sawing steps so as to inhibit relative movement of the partly-
cut stone layers.

4. Apparatus for use in carrying out the method of claim 1, comprising
a stone-cutting saw (1) having at least one disc blade (3, 4) adapted to
cut in a vertical plane, conveyor means (7) for conveying a stone slab
(29) beneath the saw blade (3, 4), at least one slab gripping device (14)
mounted on said conveyor means (7) and adapted to support the siab (29)
upwardly on one_ Tongitudinal edge of the slab, and means (15) for tumbl-
ing the partiy-cut slab on to its opposite longitudinal edge after a
first pass through the saw (1).
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5. Apparatus according to claim 4, wherein the tumbling means (15) com-

nrises a body portion (17) having two spaced-apart paraliel channel-shaped
bearings (18. 19) lying in a substantially horizontal plane, a frame (20)
which is adapted to receive and support a slab (29) of stone and which is
provided with a pair of spaced-apart parallel axles (23, 24) which are
edapted to engage with said channel-shaped bearings (18, 19), the arrange-
ment bzing such that the frame (20) may be pivoted from a first position
in which it is disposed in a substantially vertical plane on one side of
said body portion with one of said axles (23) located in one of said
channel-shaped bearings (12), through approximately 90° about said bearing
f18), to a position in which the frame (20) is disposed horizontally on
s2id body portion (17) with an axle engaged in each of said channel-shaped
bearings, the frame then being pivotable about said other channel-shaped
bearing (20) through a further 90° until it is again disposed in a substan-
tially vertical plane on the opposite side of the body portion (17).

6. Apparatus according to claim 5, wherein the frame (20) is provided
with a2t least one roller (21) which extends verticaTTy of the frame (20)
and ic adapted io engage with a face of the stone slab (29) supported in
the {rame (20), and the frame, adjacent top and bottom portions thereof, is
provided with rollers (22) having axes of rotation which are normal to the
axes of rotation of said vertical roller (21) and which are adapted to en-

gage with opposite edge portions of said siab of stone.

7. Apparatus according to claim 4, wherein the conveyor means comprises

a Tirst bogie (7) mounted for travel on first rails (8) which extend in

the direction of cut of the saw and run beneath the saw, and the tumbling
means {15) is mounted on a second bogie mounted for trvael on second rails

(16) which are disposed rearwardly of and extend transversely of the rear-
ward ends of the first rails.

8. Apparatus according to claim 7, wherein the saw (1) has two spaced-
apart parallel saw blades (3, 4), and the first bogie (7) carries two
slab gripping devices (14) which are.arranged parallel to each other and

are spaced apart from each other a distance equal to the spacing of the
saw blades (3, 4).
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9. Apparatus according to claim 8, wherein each siab gripping device
(14) comprises a first gripping means in the form of at least one first
vacuum-operated suction cup, (54) second gripping means in the form of
at least a second vacuum-operated suction cup (54a) disposed in opposed
spaced relation to said first suction cup such that a stone slab may be
positioned between said suction cups, means (64) for applying suction to
each of the cups such that said first cup (54) is adapted to grip one
face of the slab while the second suction cup (54a) is adapted to grip
the opposite face of the slab.

X
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