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DUST COLLECTION FOR AN ABRASIVE TOOL

BACKGROUND

[0001] The present invention relates generally to abrasive tools and more
particularly, to dust collection for a sawing machine such as a dry cutting sawing
machine.

[0002] Sawing machines, such as masonry saws and tile saws, are widely used
to preferably cut hard materials such as ceramic tiles, concrete pavements, building and
refractory materials, composites and so forth. These types of sawing machines typically
use an abrasive blade, such as a diamond blade to cut these materials. Wet cutting
sawing machines are used most often, however, dry cutting sawing machines can be
used when either no water supply is accessible or when the material to be cut does not
tolerate exposure to water. A drawback associated with using a dry cutting sawing
machine is that it tends to generate a lot of dust. Dust makes it difficult to keep the
surrounding area clean. Furthermore, dust emissions can pose a serious health risk to
operators of these dry cutting sawing machines, although this risk can be reduced by
wearing proper dust protection gear. Not only is there a health risk to operators of these
dry cutting sawing machines, there is also a risk to people that work nearby such

machines.

SUMMARY

[0003] In one embodiment, there is a dust collector for an abrasive tool. In this

embodiment, the dust collector comprises a first dust extraction component that
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extracts dust from an upper part of material machined by the abrasive tool. A second
dust extraction component extracts dust from a lower part of the material machined by
the abrasive tool. The first dust extraction component and the second dust extraction
component collect about 100% of dust generated from the material during a

machining operation by the abrasive tool.

[0004] In a second embodiment, there is a dust collector for a sawing machine that
uses an abrasive blade to cut material located on a support table. In this embodiment,
the dust collector comprises a pair of abrasive guards mounted about the abrasive
blade, wherein each of the abrasive guards is located at opposing sides about the
abrasive blade. A pair of self-adjustable side shields is mounted about the abrasive
guards, wherein each of the self-adjustable side shields is located about one of the
abrasive guards to close off any side openings between the abrasive guards and the
support table. An upper exhaust connection port is located between the pair of self-
adjustable side shields at one end thercof, wherein the upper exhaust connection port
closes off any openings between a back end of the abrasive guards and self-adjustable
side shields from the cutting area to the surrounding area. A dust duct located below
the support table collects dust generated from the material during the cutting operation
with the sawing machine and guides the dust in a direction that is in back of the
cutting area of the material. A lower exhaust connection port is coupled to the dust
duct. A dust cover is located at one end of the dust duct proximate the lower exhaust

connection port.

[0005] In a third embodiment, there is a dust collector for a dry cutting sawing
machine. In this embodiment, the dust collector comprises a pair of abrasive guards
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mounted about an abrasive blade of the dry cutting machine, wherein each of the
abrasive guards are located at opposing sides about the abrasive blade. A pair of self-
adjustable side shields is mounted about the abrasive guards, wherein each of the self-
adjustable side shields is located about one of the abrasive guards to close off any side
openings. An upper exhaust connection port is located between the pair of self-
adjustable side shields at one end thercof, wherein the upper exhaust connection port
closes off any openings between a back end of the abrasive guards and self-adjustable
side shields from the cutting area to the surrounding area. A dust duct is located in a
location that is below material that will be cut by the dry cutting machine, wherein the
dust duct collects dust generated from the material during the cutting with the dry
cutting machine and guides the dust in a direction that is in back of the cutting area of
the material. A lower exhaust connection port is coupled to the dust duct. A dust
cover is located at one end of the dust duct proximate the lower exhaust connection

port.

[0006] In a fourth embodiment, there is a dust-free dry cutting system. In this
embodiment, there is a support table and an abrasive blade that is configured to cut
material positioned on the support table. A dust collector located about the support
table and abrasive material collects about 100% of dust generated from the material
during a cutting operation. The dust collector comprises a first dust extraction
component that extracts dust from an upper part of material cut by the abrasive blade
and a second dust extraction component that extracts dust from a lower part of

material cut by the abrasive blade.
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[0007] In a fifth embodiment, there is a dust-free dry cutting system. In this
embodiment, the dust-free dry cutting system comprises a support table and an
abrasive blade that is configured to cut material positioned on the support table. A
pair of abrasive guards is mounted about the abrasive blade, wherein each of the
abrasive guards is located at opposing sides about the abrasive blade. A pair of self-
adjustable side shields is mounted about the abrasive guards, wherein each of the self-
adjustable side shields is located about one of the abrasive guards to close off any side
openings between the abrasive guards and the support table. An upper exhaust
connection port is located between the pair of self-adjustable side shields at one end
thereof, wherein the upper exhaust connection port closes off any openings between a
back end of the abrasive guards and self-adjustable side shields from the cutting area
to the surrounding area. A dust duct is located below the support table to collect dust
generated from the material during the cutting operation with the sawing machine and
guide the dust in a direction that is in back of the cutting area of the material. A lower
exhaust connection port is coupled to the dust duct. A dust cover is located at one end

of the dust duct.

[0008] In a sixth embodiment, there is a method for collecting dust generated by
an abrasive tool. In this embodiment, the method comprises: extracting dust from an
upper part of material machined by the abrasive tool; extracting dust from a lower part
of the material machined by the abrasive tool; and wherein the extracting of dust from
the upper part of the material and the extracting of the lower part of the material
collectively collect about 100% of dust generated from the material during a

machining operation by the abrasive tool.
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[0009] In a seventh embodiment, there is a method for collecting dust generated
from a sawing machine that is performing a cutting operation on a material, the
sawing machine having an abrasive blade to perform the cutting operation and a table
that supports the abrasive blade and material. In this embodiment, the method
comprises: closing off any side openings between the abrasive blade and the table
during the cutting operation; closing off any openings between a back end of the
abrasive blade from the surrounding area; directing dust generated from an upper part
of the material during the cutting operation to the back end of the abrasive blade;
directing the dust from the back end of the abrasive blade to a vacuum source;
collecting dust generated from a lower part of the material during the cutting
operation; and directing the dust collected from the lower part of the material to the

vacuum source.

[0010] In an eighth embodiment, there is a dust-free cutting method using a dry
cutting sawing machine that has an abrasive blade and a table that supports the
abrasive blade and material to be cut. In this embodiment, the method comprises
closing off any side openings between the abrasive blade and the table while
performing a cutting operation on the material; closing off any openings between a
back end of the abrasive blade from the surrounding area; directing dust generated
from an upper part of the material during the cutting operation to the back end of the
abrasive blade; directing the dust from the back end of the abrasive blade to a vacuum
source; collecting dust generated from a lower part of the material during the cutting
operation; and directing the dust collected from the lower part of the material to the

vacuum source.
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[0011] In a ninth embodiment, there is a method of retrofitting a dry cutting
sawing machine with a dust collector. In this embodiment, the method comprises
placing a first dust extraction component about the dry cutting sawing machine,
wherein the first dust extraction component extracts dust from an upper part of
material to be cut by the dry cutting sawing machine; placing a second dust extraction
component about the dry cutting sawing machine, wherein the second dust extraction
component extracts dust from a lower part of material to be cut by the dry cutting
sawing machine; and wherein the first dust extraction component and the second dust
extraction component collect about 100% of dust generated from the material during a

cutting operation performed by the dry cutting sawing machine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]  FIG. 1 is a perspective view of a dust collector for use with a dry cutting
sawing machine according to one embodiment;

[0013] FIG. 2 is another perspective view of the dust collector and dry cutting
sawing machine depicted in FIG. 1 according to one embodiment;

[0014] FIG. 3 is another perspective view of the dust collector and dry cutting
sawing machine depicted in FIG. 1 that illustrates the adjustability of the side shields
of the dust collector with respect to material undergoing a cutting operation by the dry
cutting sawing machine according to one embodiment;

[0015] FIG. 4 is a perspective showing the side shields of the dust collector
adjusted to a different position with respect to the material and dry cutting machine

according to one embodiment;
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[0016] FIG. 5 shows a perspective back-end view of the dust collector and dry
cutting machine depicted in FIG. 1 according to one embodiment;

[0017]  FIG. 6 shows a more detailed view of the side shiclds of the dust collector
depicted in FIG. 1 according to one embodiment; and

[0018]  FIG. 7 shows a more detailed view of the side shiclds of the dust collector

depicted in FIG. 1 according to one embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019]  FIGS. 1-7 show different views of a dry cutting sawing machine 100 with a
dust collector 105 according to one embodiment. Dry cutting sawing machine 100
can be used to carry out cutting operations that cut, grind or shape material by
contacting it with an abrasive blade. [Illustrative but non-limiting examples of
material that can be cut by dry cutting sawing machine 100 include ceramic tiles, bars,
stock, pipes and other materials that are made of concrete, composites, porous refractory,
ceramics or masonry.

[0020] In one embodiment, the abrasive blade includes abrasive grains or grits
bonded to a core made of materials such as stainless steel or other suitable metals. In
one embodiment, the abrasive grains may be any conventional abrasive or
superabrasive material. A non-exhaustive list of abrasives and superabrasives that
may be used on the abrasive blade in this embodiment includes aluminum oxide
grains (e.g., implanted with impurities), zirconium fluoride grains, zirconium sulfate
grains, aluminum oxide grains and zirconium oxide grains, zirconia-alumina grains,
silicon carbide grains, diamond grains, cubic boron nitride grains and combinations

thereof.
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[0021] Bonding can be realized through direct sintering of cold-pressed
abrasives/metal bond mixes, attaching of fully densified sintered segments containing
the abrasives through brazing, laser welding or arc welding, infiltration attachment,
gluing or through direct attachment of the abrasive grains through brazing, vacuum
brazing, electroplating or other suitable processes employed to secure the abrasive
material to the core. In another embodiment, resin bonding may be used to bond the
abrasive grains to the core or the entire abrasive wheel may consist of the abrasive
grain/resin bond mixture. This would typically include thin wheels and cutting-off
wheels such as used in industrial superabrasives applications in non-metallic
materials. The industrial superabrasive cutting-off wheels typically have abrasive
rims bonded thereto that consist typically of diamond abrasives evenly distributed in a
polymerized resin bond. The abrasive rim in this embodiment is bonded to the metal
core through the resin of the bond or special resin that provides strong bonding
characteristics.

[0022]  Although the description that follows is directed to a dust collector used
with a dry cutting sawing machine, those skilled in the art will recognize that aspects
of the dust collector are applicable to other sawing machines such as a wet-cutting
sawing machine. Furthermore, the dust collector has suitable utility with other
abrasive tools that generate dust from material while performing operations that can
include cutting, lapping, grinding, and polishing. As used herein, dust includes any
fine and dry particles as well as debris that are generated from material while
performing any one of these operations (i.e., cutting, lapping, grinding, and

polishing).
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[0023]  Referring back to FIG. 1, dry cutting sawing machine 100 is shown having
a housing 110 that contains an abrasive blade 115. In addition, dry cutting sawing
machine 100 includes a table 120 that supports housing 110 and abrasive blade 115
while performing a cutting operation on some material 125. In one embodiment,
housing 110 and abrasive blade 115 of dry cutting sawing machine 100 may be part of
any commercially available machine such as a masonry saw, tile saw and rail saw.
Examples of a masonry saw, tile saw and rail saw include a CM 41 masonry saw,
TR250H tile saw and a CST Modulo rail saw, respectively, all marketed by Saint-
Gobain Abrasives S.A., Bascharage, Luxembourg. Table 120 may be any workstation
that is suitable to support housing 110 and abrasive blade 115, while performing a
cutting operation on material 125. Those skilled in the art will recognize that dry
cutting sawing machine 100 may have other components (e.g., a motor electrical
components, etc.), but for ease of illustrating dust collector 105 and its operation, only
those components that convey the general operation of dry cutting sawing machine
100 (e.g., housing 110, abrasive blade 115 and table 120) are shown. Also, for ease of
illustration, only FIG. 1 specifically shows the components (e.g., housing 110,
abrasive blade 115 and table 120) that form dry cutting sawing machine 100. FIGS.
2-7 show all of the individual components that form dry cutting sawing machine 100,
but the specific collective labeling of dry cutting sawing machine 100 and its
components have been omitted for purposes of clarity with respect to the figures.

[0024]  In one embodiment, dust collector 105 as shown in FIG. 1, comprises two
dust extraction components that extract dust from dry cutting sawing machine 100. A
first dust extraction component 130 extracts dust from an upper part of material 125

while being cut by abrasive blade 115. A second dust extraction component 135

9
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extracts dust from a lower part of material 125 while being cut by abrasive blade 115.
Note that for ease of illustration, only FIG. 1 specifically shows first dust extraction
component 130 and second dust extraction component 135 and their respective
components. FIGS. 2-7 show all of the components that form first dust extraction
component 130 and second dust extraction component 135, but the labeling of dust
extraction component 130 and second dust extraction component 135 from these
figures have been omitted for purposes of clarity with respect to the figures.

[0025]  First dust extraction component 130 comprises a pair of abrasive guards
140 mounted about a portion of abrasive blade 115. Each of abrasive guards 140 is
located at opposing sides about the portion of abrasive blade 115. In one
embodiment, abrasive guards 140 may be made of sheet metal, aluminum,
poly(methyl methacrylate) (PMMA) etc., and are mounted to housing 110 by any one
of a number of conventional fastening means. First dust extraction component 130
further comprises a pair of opposing side shields 145 mounted about abrasive guards
140 that are both self adjustable independently in height with respect to the
dimensions of material 125. In one embodiment, each of the self-adjustable side
shields 145 is located about one of abrasive guards 140 to close off any side openings
between the abrasive guards and table 120 and material 125 during a cutting
operation. As shown in the figures, each side shield 145 is mounted to an adjacent
abrasive guard 140, although it is possible to mount side shields 145 to other parts.
For example, side shields 145 may be mounted to an upper exhaust connection port
175 which is part of first dust extraction component 130, which is described in more

detail below. In either configuration, side shields 145 can function to direct or funnel

10
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dust generated from material 125 backwards in a direction that is in back of the
cutting area of the material.

[0026] In one embodiment, each of the sclf-adjustable side shields 145 may have
an edge that is close to material 125 that is shaped to allow the side shield to climb or
ascend up on the material and close the gap. This feature aids in closing off any side
openings between abrasive guards 140 and table 120. In this embodiment, this edge
of side shield 145 could have a large radius or one that is similar (e.g., a radius such
as an elliptical shape or any other shape that looks like a radius but in reality is just
another curvature) or just an angle of less than about 45° to ease the vertical self-
adjusting movement of the side shields.

[0027]  Side shiclds 145 can be made of PMMA, sheet metal etc. In one
embodiment, as shown in the figures, side shields 145 are transparent to permit
visibility of the cutting operation. Although transparent side shields are preferable,
those skilled in the art will recognize that opaque side shiclds may be used if deemed
desirable for particular types of cutting operations.

[0028]  As shown in the figures, each of the side shields comprises an opening 150
near both ends of each shield. A first side shield fastening device 155 is located
through opening 150 at a first end 160 of side shields 145. At first end 160, first side
shield fastening device 155 couples the side shields 145 together at the first end. As
shown in the figures, opening 150 at one of the side shields 145 at first end 160 is an
oblong hole, while the opening at the opposite shield is a hole that accommodates
fastening device 155. The oblong hole makes it feasible for the side shield 145 to
vertically self-adjust with respect to the opposite facing side shield fastening device.

In one embodiment, first side shield fastening device 155 is a bolt and nut assembly

11
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that includes a bolt with threaded ends to receive complementary thread nuts. Those
skilled in the art will recognize that other fastening devices are suitable for use such
as a bolt and a cross pin, or instead, the side shields 145 could be attached to a system
using vertical guide pins with bushings that may be spring loaded in the vertical
direction. In this case, the bushings would be connected to the side shields 145.
Those skilled in the art will recognize that other shaped openings may be employed to
attain vertical self-adjustability.

[0029] A second end 165 of side shields 145 comprises a second side shield
fastening device 170 located at openings 150 of the side shields 145 to couple the
shields together at this end. In second end 165, openings 150 on both side shields 145
include oblong holes that accommodate second side shield fastening device 170. The
oblong hole makes it feasible for the side shields 145 to vertically self-adjust with
respect to each other, including material 125 and abrasive guards 140. Like first side
shield fastening device 155, second side shield fastening device 170 is a bolt and nut
assembly that includes a bolt with threaded ends to receive complementary thread
nuts. Those skilled in the art will recognize that other fastening devices and shaped
opening are also suitable for use.

[0030] As shown in FIGS. 1-7, side shields 145 are self-adjustable to the
dimensions of material 125 to be cut, and as a result, close any openings that would
otherwise allow dust to be released from the cutting area to the surroundings. Note
that in FIGS. 1, 2, 4 and 6, cach of side shiclds 145 are self-adjusted at different
heights to account for the dimensions of material 125. In particular, one side shield
145 has been self-adjusted to be placed on material 125 during the cutting operation,

while the other side shicld has been self-adjusted to be placed on table 120 below the

12
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height of material 125. FIGS. 3 and 7 shows both side shields 145 self-adjusted to be
placed on top of the material 125 during the cutting operation.

[0031]  First dust extraction component 130 further comprises an upper exhaust
connection port 175 located between the pair of opposing side shields 145 at second
end 165. Upper exhaust connection port 175 closes off any openings between a back
end of abrasive guards 140 and side shields 145 from the machining area (i.e., the
cutting area) to the surrounding area. In one embodiment, upper exhaust connection
port 175 is a unitary part that can be made of one of a variety of materials that has an
opening 180 (see FIG. 5) that facilitates coupling with housing 110 of dry cutting
sawing machine 100. An upper exhaust connection port fastening device 185 is
located through the opening (see FIGS. 5 and 6-7) to fasten upper exhaust connection
port 175 to housing 110 of dry cutting sawing machine 100. Upper exhaust
connection port fastening device 185 is similar to first side shield fastening device
155 and second side shield fastening device 170 in that it includes a nut and bolt
assembly that comprises a bolt with threaded ends to receive complementary threaded
nuts, and in that it permits vertical adjustment of the upper exhaust connection port
175 along an oblong hole. Second side shield fastening device 170 allows one to
adjust the height of upper exhaust connection port 175 relative to table 120. Again,
those skilled in the art will recognize that other fastening devices and other shaped
openings are suitable for use with upper exhaust connection port 175.

[0032]  Second dust extraction component 135 as shown in FIG. 1 comprises a dust
duct 190 located below table 120 to collect dust generated from material 125 during
the cutting operation with abrasive blade 115. In one embodiment, dust duct 190 may

be made out of a material that includes metal or plastic. Dust duct 190 guides the dust

13
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generated from a lower part of material 125 in a direction that is in back of the
machining or cutting area of the material. In one embodiment, dust duct 190 is U-
shaped, however, those skilled in the art will recognize that other shaped tubes can be
used. The figures shows dust duct 190 coupled to table 120 through dust duct
fasteners 195. In one embodiment, dust duct fasteners 195 may comprise a nut and
bolt assembly such as a bolt with a threaded end to receive a complementary threaded
nut (see FIGS. 6-7). Although not shown in some of the figures, dust duct 190 and
table 120 would have an opening to accommodate dust duct fastener 195.

[0033]  Second dust extraction component 135 further comprises a lower exhaust
connection port 200 located below the table 120. Lower exhaust connection port 200
is located below dust duct 190 and coupled thereto via an interface by a lower exhaust
connection port fastener 205 which may comprise an assembly of nuts and bolts.
Those skilled in the art will recognize that other fasteners beside a nut and bolt
assembly can be used to fasten lower exhaust connection port 200 to dust duct 190
and table 120. In one embodiment as shown in the figures, lower exhaust connection
port 200 is coupled to dust duct 190 at a location near a back portion of table 120,
although it is conceivable that lower exhaust connection port 200 may be located at
other locations along dust duct 190 and table 120.

[0034]  Both upper exhaust connection port 175 and lower exhaust connection port
200 are configured to be connected to a vacuum source (not shown). The vacuum
source generates sufficient airflow and negative air pressure within upper exhaust
connection port 175 and lower exhaust connection port 200 to draw in all of the dust
generated from material 125 during the cutting operation of dry cutting sawing

machine 100. Although not shown, upper exhaust connection port 175 and lower

14
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exhaust connection port 200 may be provided with a sealing device to ensure that
there is a substantial airtight seal or connection with the vacuum source. The vacuum
source may comprise any conventional vacuum source capable of drawing a relatively
high volume of air through both upper exhaust connection port 175 and lower exhaust
connection port 200 so as to minimize the escape of dust-laden air. The airflow of the
vacuum source may be varied, depending on the particular cutting or machining
operation. Those skilled in the art will readily be able to determine the appropriate
airflow level for the selected operation.

[0035]  Second dust extraction component 135 further comprises a dust cover 210
located at one end of dust duct 190. In one embodiment, as shown in FIG. 1, dust
cover 210 is located at the back end of dust duct 190 that receives dust generated from
the lower part of material 125 during the cutting operation. In one embodiment, dust
cover 210 may be fixed to abrasive guards 140 or upper exhaust connection port 175.
Dust cover 210 extends over a portion of table 120 proximate to the cutting area
where material 125 is located and extends downward from table 120. Dust cover 210
ensures perfect directing or funneling of dust generated from material 125 and
collected by dust duct 190 for transport to the vacuum source via lower exhaust
connection port 200. In one embodiment, dust cover 210 is a flexible material that
may include rubber, thin sheet metal foil or a lamellar type cover with metal or plastic
lamella that are interconnected to make it flexible. In another embodiment, dust cover
210 could be implemented in a spring-loaded winding device. In this embodiment,
one could wind and unwind the flexible cover from the spring-loaded winding device
in order to extend downward from table 120. These are only examples of possible

materials and principles that may be used for dust cover 210, however, those skilled in
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the art will recognize that any material that has enough length, flexibility and strength
to be affixed to dry cutting machine 100 and cover dust duct 190 may be suitable for
use.

[0036] Those skilled in the art will appreciate that there are several ways to
implement dust collector 105 with dry cutting sawing machine 100. For example, in
one embodiment, dust collector 105 can be an integral part of dry cutting sawing
machine 100. In another embodiment, dust collector 105 can be retro-fitted to dry
cutting sawing machine 100 to be used for a variety of applications.

[0037]  In operation, dust generated from the upper part of material 125 during a
cutting operation is directed or funneled in back of the cutting area by abrasive guards
140 and side shields 145. Assuming that side shields 145 have been self-adjusted
according to the height of material 125, no dust from the top section of material 125
will escape to the surroundings. Instead, dust that is generated from the upper part of
material 125 will be directed to upper exhaust connection port 175 and transported
away from dry cutting sawing machine 100 via the vacuum source. In addition, dust
that is generated from the lower part of material 125 during the cutting operation is
collected by dust duct 190 and directed towards the back of the cutting area. Dust that
is generated from the lower part of material 125 will be predominantly directed to
lower exhaust connection port 200 and transported away from dry cutting sawing
machine 100 via the vacuum source. Dust cover 210 blocks the dust from escaping
dust duct 190 into the surrounding by redirecting any dust back to lower exhaust
connection port 200 and the vacuum source.

[0038] Using first dust extraction component 130 and second dust extraction

component 135 in the manner described above herein, it has been shown that dust
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collector 105 collects about 100% of dust generated from material 125 during a
cutting operation by dry cutting sawing machine 100. In particular, it has been found
that the parts of first dust extraction component 130 and second dust extraction
component 135 contribute to the overall dust removal from dry-cutting sawing
machine 100 in the following manner:

Abrasive guards 140 with upper exhaust connection port 175: reduction of

about 13% for alveolar particles and up to about 50% for breathable particles;

Side shields 145: reduction of about 4% for alveolar particles and up to about

15% for breathable particles; and

Dust duct 190 with dust cover 210 with lower exhaust connection port 200:
reduction of about 45% for alveolar particles and up to about 80% for

breathable particles

[0039] Example:
[0040] The following provides particular examples describing the measurements
carried out to determine the percentage of overall dust removal associated with each
part of first dust extraction component 130 and second dust extraction component 135
of dust collector 105 according to embodiments described herein.
[0041] In this example, measurements were carried out by LUXCONTROL, an
independent accredited institution for measurements and certification, in accordance
with the following German standards:
- TRGS 900 - “Technische Regeln fiir Gefahrstoffe” - (Technical rules for
hazardous material);
- TRGS 100 - “Ausloseschwellen fiir gefahrliche Stoffe” - (Minimum triggering
levels for hazardous material); and
- TRGS 402 - “Ermittlung und Beurteilung der Konzentrationen geféhrlicher

Arbeitsstoffe in der Luft in Arbeitsbereichen” — (Detection and evaluation of
the concentration of hazardous materials in the air of workplaces).
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[0042] Tests were done in the testing areca of Saint-Gobain Abrasives at
Bascharage, Luxembourg in an enclosed environment (room dimensions 13m x 6m x
2.5m). The room had been vacuumed one hour before the beginning of the tests to

assure the removal of any levitating dust in the air.

[0043] The machine used was a TR 250 H marketed by Saint-Gobain Abrasives
equipped with a prototype of the dust collector described herein. The tool used was a

diamond blade @230mm SUPER GRES XT, marketed by Saint-Gobain Abrasives.

[0044]  The type of material used were tiles composed of layers of 7mm ceramic

and 7mm of a composite wood structure. The tile length was 720mm.

[0045]  Tests were made to measure both breathable dust (aerodynamic diameter

less than about 100um) and alveolar dust (acrodynamic diameter less than about

Sum).

[0046] Two types of measurement were performed:

- Dynamic, a pump-activated filtration device was placed directly on the

operator close to his face; and

- Static, a pump-activated filtration device was placed at a distance of 2.5

metres away from the machine.

[0047]  The following cutting tests were made using the different aspiration

configurations:

- 65 cuts with complete aspiration - duration ~1h
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- 35 cuts with aspiration only from the bottom - ~20min
- 35 cuts with aspiration only from the top - ~20min

- 34 cuts without any aspiration - ~20min

[0048] Conditions had been intentionally chosen to start with the condition with
the lowest dust generation and finish with the condition having highest dust

generation situation.

[0049]  The results were as follows:

Aspiration Measurement type Alveolar dust Breathable dust
mg/m3 mg/m3

dynamic 0.00 1.9
Complete

static 0.00 1.0

dynamic 8.46 29.0
Only from the bottom

static 8.46 25.5

dynamic 12.69 68.3
Only from the top

static 10.15 71.4

o dynamic 15.22 136.5

No aspiration

static 25.37 103.9

[0050]  Acceptable limits according to German standards:

- 3 mg/m’ for Alveolar dust

- 10 mg/m’ for breathable dust
[0051] While the disclosure has been particularly shown and described in
conjunction with a preferred embodiment thereof, it will be appreciated that variations

and modifications will occur to those skilled in the art. Therefore, it is to be
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understood that the appended claims are intended to cover all such modifications and

changes as fall within the true spirit of the disclosure.
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CLAIMS
What is claimed is:

1. A dust collector for an abrasive tool, comprising;:

a first dust extraction component that extracts dust from an upper part of
material machined by the abrasive tool;

a second dust extraction component that extracts dust from a lower part of the
material machined by the abrasive tool; and

wherein the first dust extraction component and the second dust extraction
component collect about 100% of dust generated from the material during a
machining operation by the abrasive tool.

2. The dust collector of claim 1, wherein the first dust extraction
component is mounted to a portion of the abrasive tool that performs the machining
operation of the material.

3. The dust collector of claim 1, wherein the first dust extraction
component is self-adjustable to fit about the dimensions of the upper part of the
material to close off any openings from the machining area to the surrounding area.

4. The dust collector of claim 1, wherein the first dust extraction
component comprises a pair of abrasive guards mounted about a portion of the
abrasive tool that performs the machining operation of the material, wherein each of
the abrasive guards are located at opposing sides about the portion of the abrasive
tool.

5. The dust collector of claim 4, wherein the first dust extraction
component further comprises a pair of opposing self-adjustable side shields mounted

about the abrasive guards, wherein each of the self-adjustable side shields is located
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about one of the abrasive guards to close off any side openings between the abrasive
guards and a support table used to support the abrasive tool and material during the
machining operation.

6. The dust collector of claim 5, wherein the pair of opposing side shields
direct the dust in a direction that is in back of the machining area of the material.

7. The dust collector of claim 5, wherein each of the side shields has a
bottom edge shaped to ascend up the material and close off any side openings
between the abrasive guards and the support table.

8. The dust collector of claim 5, wherein each of the self-adjustable side
shields is mounted to one of the abrasive guards.

0. The dust collector of claim 5, wherein each of the self-adjustable side
shields comprises an opening at a first end and a second end thereof.

10.  The dust collector of claim 9, further comprising a first side shield
fastening device located through the opening at the first end of the self-adjustable side
shields, wherein the first side shield fastening device couples the side shields at the
first end thereof.

11. The dust collector of claim 10, wherein one of the self-adjustable side
shiclds at the first end thercof is vertically self-adjustable with respect to the side
shield fastening device.

12. The dust collector of claim 11, wherein the opening comprises an
oblong hole on one of the self-adjustable side shields at the first end thereof.

13. The dust collector of claim 9, further comprising a second side shield
fastening device located through the opening at the second end of the self-adjustable

side shields, wherein the second side shield fastening device couples the self-
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adjustable side shields at the second end thereof.

14. The dust collector of claim 13, wherein both of the self-adjustable side
shields at the second end thereof is vertically self-adjustable with respect to the
second side shield fastening device.

15. The dust collector of claim 14, wherein the opening comprises an
oblong hole on both of the self-adjustable side shiclds at the second end thereof.

16.  The dust collector of claim 5, further comprising an upper exhaust
connection port located between the pair of opposing self-adjustable side shields at
one end thereof, wherein the upper exhaust connection port closes off any openings
between a back end of the abrasive guards and self-adjustable side shields from the
machining area to the surrounding area.

17.  The dust collector of claim 16, wherein the upper exhaust connection
port further comprises an opening thereon.

18.  The dust collector of claim 17, further comprising an upper exhaust
connection port fastening device located through the opening, wherein the upper
exhaust connection port fastening device couples the upper exhaust connection port to
the abrasive tool.

19.  The dust collector of claim 18, wherein the upper exhaust connection

port is vertically adjustable.

20.  The dust collector of claim 17, wherein the opening comprises an
oblong hole.
21. The dust collector of claim 16, wherein the upper exhaust connection

port is configured to connect to a vacuum source.

22. The dust collector of claim 1, wherein the second dust extraction
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component is mounted to a support table used to support the abrasive tool and
material during the machining operation.

23. The dust collector of claim 22, wherein the second dust extraction
component comprises a dust duct located below the support table to collect dust
generated from the lower part of the material during the machining operation with the
abrasive tool and guide the dust in a direction that is in back of the machining area of
the material.

24.  The dust collector of claim 23, wherein the dust duct is U-shaped.

25. The dust collector of claim 23, wherein the second dust extraction
component further comprises a lower exhaust connection port located below the
support table.

26. The dust collector of claim 25, wherein the lower exhaust connection
port is coupled to the dust duct at a location near a back portion of the support table.

27. The dust collector of claim 25, wherein the lower exhaust connection
port is configured to connect to a vacuum source.

28. The dust collector of claim 25, wherein the second dust extraction
component further comprises a dust cover located at one end of the dust duct, wherein
the dust cover is located at the end of the dust duct that dust is guided toward, and
wherein the dust cover extends downward from the support table.

29, The dust collector of claim 28, wherein the dust cover extends over a
portion of the support table proximate to the machined material.

30. The dust collector of claim 28, wherein the lower exhaust connection
port is located along at a location along the dust duct that is proximate the end having

the dust cover located thereat.
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31. The dust collector of claim 28, wherein the dust cover comprises a
flexible material.

32. The dust collector of claim 31, wherein the flexible material is
configured to wind and unwind from a spring-loaded winding device.

33. A dust collector for a sawing machine that uses an abrasive blade to cut
material located on a support table, the dust collector comprising:

a pair of abrasive guards mounted about the abrasive blade, wherein each of
the abrasive guards are located at opposing sides about the abrasive blade;

a pair of self-adjustable side shields mounted about the abrasive guards,
wherein each of the self-adjustable side shields is located about one of the abrasive
guards to close off any side openings between the abrasive guards and the support
table;

an upper exhaust connection port located between the pair of self-adjustable
side shields at one end thereof, wherein the upper exhaust connection port closes off
any openings between a back end of the abrasive guards and self-adjustable side
shields from the cutting area to the surrounding area;

a dust duct located below the support table to collect dust generated from the
material during the cutting operation with the sawing machine and guide the dust in a
direction that is in back of the cutting areca of the material;

a lower exhaust connection port coupled to the dust duct; and

a dust cover located at one end of the dust duct proximate the lower exhaust
connection port.

34, The dust collector of claim 33, wherein each of the self-adjustable side

shields is mounted to one of the abrasive guards.
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35.  The dust collector of claim 33, wherein each of the self-adjustable side
shields is slidably adjustable in the vertical direction.

36.  The dust collector of claim 33, wherein each of the self-adjustable side
shields has a bottom edge shaped to ascend up the material and close off any side
openings between the abrasive guards and the support table.

37.  The dust collector of claim 33, wherein the upper exhaust connection
port is vertically adjustable with respect to the support table.

38.  The dust collector of claim 33, wherein the lower and upper exhaust
connection ports are each configured to connect to a vacuum source.

39. The dust collector of claim 33, wherein the lower exhaust connection
port is coupled to the dust duct at a location near a back portion of the support table.

40. The dust collector of claim 33, wherein the dust cover is located at the
end of the dust duct that dust is guided toward, and wherein the dust cover extends
downward from the support table.

41. The dust collector of claim 33, wherein the dust cover extends over a
portion of the support table proximate to the material.

42, The dust collector of claim 33, wherein the dust cover comprises a
flexible material.

43, The dust collector of claim 42, wherein the flexible material is
configured to wind and unwind from a spring-loaded winding device.

44, The dust collector of claim 33, wherein the lower exhaust connection
port is located at a location along the dust duct that is proximate the end having the
dust cover located thereat.

45.  The dust collector of claim 33, wherein the pair of abrasive guards,
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pair of sclf-adjustable side shields, upper exhaust connection port, dust duct, lower
exhaust connection port and dust cover collectively removes about 100% of dust
generated from the material during a cutting operation by the sawing machine.

46. A dust collector for a dry cutting sawing machine, comprising:

a pair of abrasive guards mounted about an abrasive blade of the dry cutting
machine, wherein each of the abrasive guards are located at opposing sides about the
abrasive blade;

a pair of self-adjustable side shields mounted about the abrasive guards,
wherein each of the self-adjustable side shields is located about one of the abrasive
guards to close off any side openings;

an upper exhaust connection port located between the pair of self-adjustable
side shields at one end thereof, wherein the upper exhaust connection port closes off
any openings between a back end of the abrasive guards and self-adjustable side
shields from the cutting area to the surrounding area;

a dust duct located in a location that is below material that will be cut by the
dry cutting machine, wherein the dust duct collects dust generated from the material
during the cutting with the dry cutting machine and guides the dust in a direction that
is in back of the cutting area of the material,;

a lower exhaust connection port coupled to the dust duct; and

a dust cover located at one end of the dust duct proximate the lower exhaust
connection port.

47. The dust collector of claim 46, wherein each of the self-adjustable side
shiclds is mounted to one of the abrasive guards.

48. The dust collector of claim 46, wherein each of the self-adjustable side
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shields is slidably adjustable in the vertical direction.

49.  The dust collector of claim 46, wherein each of the self-adjustable side
shields has a bottom edge shaped to ascend up the material and close off any side
openings.

50.  The dust collector of claim 46, wherein the upper exhaust connection
port is vertically adjustable.

51.  The dust collector of claim 46, wherein the lower and upper exhaust
connection ports are each configured to connect to a vacuum source.

52. The dust collector of claim 46, wherein the dust cover extends from
near the material downward over the end of the dust duct.

53.  The dust collector of claim 46, wherein the dust cover comprises a
flexible material.

54. The dust collector of claim 53, wherein the flexible material is
configured to wind and unwind from a spring-loaded winding device.

55. The dust collector of claim 46, wherein the lower exhaust connection
port is located along at a location along the dust duct that is proximate the end having
the dust cover located thereat.

56.  The dust collector of claim 46, wherein the pair of abrasive guards,
pair of self-adjustable side shields, upper exhaust connection port, dust duct, lower
exhaust connection port and dust cover collectively removes about 100% of dust
generated from the material during a cutting operation by the dry cutting sawing
machine.

57. A dust-free dry cutting system, comprising:

a support table;
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an abrasive blade that is configured to cut material positioned on the support
table; and

a dust collector located about the support table and abrasive material that
collects about 100% of dust generated from the material during a cutting operation,
the dust collector comprising;:

a first dust extraction component that extracts dust from an upper part of
material cut by the abrasive blade; and

a second dust extraction component that extracts dust from a lower part
of material cut by the abrasive blade.

58. A dust-free dry cutting system, comprising:

a support table;

an abrasive blade that is configured to cut material positioned on the support
table;

a pair of abrasive guards mounted about the abrasive blade, wherein each of
the abrasive guards are located at opposing sides about the abrasive blade;

a pair of self-adjustable side shields mounted about the abrasive guards,
wherein each of the self-adjustable side shields is located about one of the abrasive
guards to close off any side openings between the abrasive guards and the support
table;

an upper exhaust connection port located between the pair of self-adjustable
side shields at one end thereof, wherein the upper exhaust connection port closes off
any openings between a back end of the abrasive guards and self-adjustable side
shields from the cutting area to the surrounding area;

a dust duct located below the support table to collect dust generated from the
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material during the cutting operation with the sawing machine and guide the dust in a
direction that is in back of the cutting area of the material;

a lower exhaust connection port coupled to the dust duct; and

a dust cover located at one end of the dust duct proximate the lower exhaust
connection port.

59. The dust-free dry cutting system of claim 58, wherein each of the self-
adjustable side shields is mounted to one of the abrasive guards.

60. The dust-free dry cutting system of claim 58, wherein each of the self-
adjustable side shields is slidably adjustable in the vertical direction.

61. The dust-free dry cutting system of claim 58, wherein each of the self-
adjustable side shields has a bottom edge shaped to ascend up the material and close
off any side openings.

62. The dust-free dry cutting system of claim 58, wherein the upper
exhaust connection port is vertically adjustable with respect to the support table.

63. The dust-free dry cutting system of claim 58, wherein the lower and
upper exhaust connection ports are each configured to connect to a vacuum source.

64. The dust-free dry cutting system of claim 58, wherein the lower
exhaust connection port is coupled to the dust duct at a location near a back portion of
the support table.

65. The dust-free dry cutting system of claim 58, wherein the dust cover is
located at the end of the dust duct that dust is guided to, and wherein the dust cover
extends downward from the support table.

66. The dust-free dry cutting system of claim 58, wherein the dust cover

extends over a portion of the support table proximate to the material.
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67. The dust-free dry cutting system of claim 58, wherein the dust cover
comprises a flexible material.

68. The dust-free dry cutting system of claim 67, wherein the flexible
material is configured to wind and unwind from a spring-loaded winding device.

69. The dust-free dry cutting system of claim 58, wherein the lower
exhaust connection port is located at a location along the dust duct that is proximate
the end having the dust cover located thereat.

70. The dust-free dry cutting system of claim 58, wherein the pair of
abrasive guards, pair of self-adjustable side shields, upper exhaust connection port,
dust duct, lower exhaust connection port and dust cover collectively remove about
100% of dust generated from the material during a cutting operation.

71. A method for collecting dust generated by an abrasive tool,
comprising;

extracting dust from an upper part of material machined by the abrasive tool;

extracting dust from a lower part of the material machined by the abrasive
tool; and

wherein the extracting of dust from the upper part of the material and the
extracting of the lower part of the material collectively collect about 100% of dust
generated from the material during a machining operation by the abrasive tool.

72. A method for collecting dust generated from a sawing machine that is
performing a cutting operation on a material, the sawing machine having an abrasive
blade to perform the cutting operation and a table that supports the abrasive blade and
material, the method comprising:

closing off any side openings between the abrasive blade and the table during
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the cutting operation;

closing off any openings between a back end of the abrasive blade from the
surrounding area;

directing dust generated from an upper part of the material during the cutting
operation to the back end of the abrasive blade;

directing the dust from the back end of the abrasive blade to a vacuum source;

collecting dust generated from a lower part of the material during the cutting
operation; and

directing the dust collected from the lower part of the material to the vacuum
source.

73.  The method according to claim 72, wherein the collecting of dust
generated from the lower part of the material comprises guiding the dust in a direction
that is in back of the cutting area of the material.

74. The method according to claim 72, further comprising preventing dust
that collects in back of the cutting area from entering into the surrounding area.

75.  The method according to claim 72, comprises placing a dust cover at
the end location where dust 1s directed.

76.  The method according to claim 75, comprises placing the dust cover in
a direction that extends downward from the table.

77.  The method according to claim 75, wherein the placing of the dust
cover comprises winding and unwinding the dust cover from a spring-loaded winding
device.

78.  The method according to claim 72, wherein the directing of dust to the

vacuum source comprises removing about 100% of the dust generated during the
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cutting operation.

79.  The method according to claim 72, further comprising using a dry
cutting machine as the sawing machine.

80. A dust-free cutting method using a dry cutting sawing machine that has
an abrasive blade and a table that supports the abrasive blade and material to be cut,
the method comprising;

closing off any side openings between the abrasive blade and the table while
performing a cutting operation on the material;

closing off any openings between a back end of the abrasive blade from the
surrounding area;

directing dust generated from an upper part of the material during the cutting
operation to the back end of the abrasive blade;

directing the dust from the back end of the abrasive blade to a vacuum source;

collecting dust generated from a lower part of the material during the cutting
operation; and

directing the dust collected from the lower part of the material to the vacuum
source.

81.  The dust-free cutting method according to claim 80, wherein the
collecting of dust generated from the lower part of the material comprises guiding the
dust in a direction that is in back of the cutting area of the material.

82.  The dust-free cutting method according to claim 80, further comprising
preventing dust that collects in back of the cutting area from entering into the
surrounding area.

83.  The dust-free cutting method according to claim 82, comprises placing
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a dust cover at the end location where dust is directed.

84.  The dust-free cutting method according to claim 83, comprises placing
the dust cover in a direction that extends downward from the table.

85.  The dust-free cutting method according to claim 84, wherein the
placing of the dust cover comprises winding and unwinding the dust cover from a
spring-loaded winding device.

86.  The dust-free cutting method according to claim 80, wherein the
directing of dust to the vacuum source comprises removing about 100% of the dust
generated during the cutting operation.

87. A method of retrofitting a dry cutting sawing machine with a dust
collector, the method comprising:

placing a first dust extraction component about the dry cutting sawing
machine, wherein the first dust extraction component extracts dust from an upper part
of material to be cut by the dry cutting sawing machine;

placing a second dust extraction component about the dry cutting sawing
machine, wherein the second dust extraction component extracts dust from a lower
part of material to be cut by the dry cutting sawing machine; and

wherein the first dust extraction component and the second dust extraction
component collect about 100% of dust generated from the material during a cutting

operation performed by the dry cutting sawing machine.
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