wo 2015/102906 A 1[I I 0000 0 0 A A0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

9 July 2015 (09.07.2015)

WIPOIPCT

(10) International Publication Number

WO 2015/102906 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
1

74

International Patent Classification:
B27B 5/29 (2006.01) B27B 3/28 (2006.01)
B27G 19/02 (2006.01)

International Application Number:
PCT/US2014/070844

International Filing Date:
17 December 2014 (17.12.2014)

Filing Language: English
Publication Language: English
Priority Data:

61/921,759 30 December 2013 (30.12.2013) US

Applicants: ROBERT BOSCH GMBH [DE/DE]; Post-
fach 30 02 20, 70442 Stuttgart (DE). ROBERT BOSCH
TOOL CORPORATION [US/US]; 2800 South 25th Av-
enue, Broadview, IL 60155 (US).

Inventor; and
Applicant : KOEGEL, Jan [DE/DE]; Albrecht-Duer-
er-Strasse 2, 72250 Freudenstadt (DE).

Agent: MAGINOT, Paul, J.; Maginot, Moore & Beck
LLP, One Indiana Square, Suite 2200, Indianapolis, IN
46204 (US).

(8D

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: AIRFLOW MANAGEMNET SYSTEM FOR A POWER TOOL

(57) Abstract: A table saw includes a lower guard assembly, a first airflow fan, a motor, and a drivetrain system. The lower guard
assembly has a dust exhaust chute and is configured to at least partially enclose a lower portion of a saw blade. The first airflow fan
is positioned in the lower guard assembly and is configured to produce a first airflow directed through the lower guard assembly to -
ward the dust exhaust chute. The motor is configured to rotationally drive an output shaft, and the drivetrain system connects the
output shaft to the first airflow fan and the saw blade to enable the motor to rotationally drive the first airflow fan and the saw blade
simultaneously.



10

15

20

WO 2015/102906 PCT/US2014/070844

AIRFLOW MANAGEMENT SYSTEM FOR A POWER TOOL

Claim of Priority

[0001] This application claims the benefit of priority to co-pending U.S. provisional
application No. 61/921,759, entitled “Airflow Management System for a Power Tool” which was
filed on December 30, 2013, the disclosure of which is incorporated herein by reference in its

entirety.

Technical Field
[0002] This disclosure relates generally to power tools, and, more particularly, to airflow

management for power tools.

Background

[0003] Power saws, for example table saws, circular saws, and miter saws, are a type of power
tool used for cutting and shaping workpieces such as, hardwood, manufactured wood products,
construction lumber, and other materials. The typical power saw includes a circular blade, which
rotates to cut through a workpiece during a cutting operation. During the cutting operation, the
power saw generates dust and debris as the rotating blade cuts through the workpiece. The dust
and debris can interfere with the cutting operation by obstructing the user’s view of the
workpiece and diffusing into the surrounding air space. Additionally, the dust and debris
contaminates the area near the cutting task, necessitating extensive clean up and potentially
causing issucs with other equipment nearby. Furthermore, the user of the power saw is exposed

to the dust and debris, which, in some instances, can cause respiratory issues when inhaled.
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Accordingly, it is desirable to collect the dust generated by the power saw with a dust collection
system.

[0004] Dust collection systems vary depending on the type of power saw. Table saws, for
example, typically include a source of vacuum that is fluidly connected to the table saw with a
vacuum line. In particular, table circular saws include an upper guard and a lower guard, both of
which are typically connected to the source of vacuum by a vacuum line. A fan in the motor of
the saw serves to both cool the motor and urge dust and debris in the lower guard toward the
vacuum line. Airflow gencrated by the motor fan is limited in the quantity of air it can move,
and 1s limited because the airflow must be proximate to the motor.

[0005] It would thus be desirable to provide an improved airflow management system to

improve collection of the dust and debris generated during a cutting operation.

Summa:

[0006] In a first embodiment, a table saw comprises a lower guard assembly including a dust
exhaust chute, a first airflow fan positioned in the lower guard assembly, a motor, and a
drivetrain system. The lower guard assembly is configured to at least partially enclose a lower
portion of a saw blade. The first airflow fan is configured and arranged to produce a first airflow
directed through the lower guard assembly toward the dust exhaust chute. The motor configured
to rotationally drive an output shaft, and the drivetrain system connects the output shaft to the
first airflow fan and the saw blade to enable the motor to rotationally drive the first airflow fan

and the saw blade simultancously.
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[0007] In another embodiment of the table saw, the motor is positioned in the lower guard
assembly and includes a motor casing in which a motor fan is positioned. The motor fan is
configured and arranged to produce a second airflow directed toward the dust chute.

[0008] In a further embodiment of the table saw, the drivetrain system includes a drivetrain
pulley configured to transfer rotational energy from the output shaft to rotate the first airflow fan
and the saw blade. The table saw further comprises an idler roller fixed to the first airflow fan
and rotatably connected to the drivetrain pulley, and the idler roller is configured to be moved to
adjust a tension of the drivetrain pulley.

[0009] In one embodiment, the table saw further comprises a second airflow fan configured to
produce a third airflow directed through the lower guard assembly toward the dust exhaust chute.
[0010] In yet another embodiment, the second airflow fan is formed in one of a planar outer
surface of the saw blade and a blade washer configured to configured to fasten the saw blade to a
drive shaft, and the second airflow fan is configured to produce the third airflow in at least one of
an axial direction of the saw blade and a radial direction of the saw blade.

[0011] In a further embodiment, the drivetrain assembly includes a first set of gears configured
to transfer rotational energy from the motor to the first airflow fan, and a second set of gears
configured to transfer rotational energy from the motor to the second airflow fan.

[0012] In some embodiments of the table saw, the second airflow fan is integrally formed on a
shaft rotationally fixed to one gear of the second set of gears.

[0013] In another embodiment of the table saw, the lower guard assembly includes a dust rip
defining an airflow channel configured to direct at least one of the first airflow and the third

airflow toward the dust exhaust chute.
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[0014] In yet another embodiment, the table saw further comprises a first blower assembly and
a second blower assembly. The first blower assembly includes the first airflow fan, which is
configured to generate a suction in the lower guard assembly to produce the first airflow, and the
second blower assembly including the second airflow fan, which is configured to produce the
third airflow to blow air into the lower guard assembly.

[0015] In some embodiments according to the disclosure, the table saw further comprises at
least one airflow converter configured to accelerate and redirect a portion of the first airflow
through gullets at an outer circumference of the saw blade in a direction transverse to a plane in
which the saw blade is located.

[0016] In another embodiment according to the disclosure, a table saw comprises a lower
housing assembly defining a volume configured to at least partially enclose a lower portion of a
saw blade, a first motor configured to rotationally drive the saw blade, and a first blower
assembly including an outlet connected to a first hose, and a first blower configured to generate a
suction to produce a first airflow from the volume toward the outlet. A second motor is
configured to rotationally drive an output shaft, and a first transmission arrangement is
configured to transmit power from output shaft of the second motor to rotationally drive the first
blower.

[0017] In a further embodiment, the second motor includes a motor casing in which a motor
fan is positioned, the motor fan being configured to produce a second airflow.

[0018] In another embodiment according to the disclosure, the table saw further comprises a
second blower assembly including an inlet and a second blower operably connected to the
second motor and configured such that the second motor rotationally drives the second blower to

produce a third airflow directed into the lower housing assembly. The table saw further includes
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a second transmission arrangement configured to transmit power from output shaft of the second
motor to rotationally drive the second blower.

[0019] In one embodiment of the table saw, the second motor is configured to be activated
independently of the first motor.

[0020] In another embodiment according to the disclosure, a saw blade fastening system
comprises a saw blade and a first blade washer having a first washer body defining a first central
aperture. The second blade washer includes a first plurality of fins extending outwardly from the
first washer body, and a fastening mechanism extends through the first central aperture to fasten
the first blade washer to the saw blade.

[0021] In another embodiment, the saw blade fastening system further comprises a damping
pad interposed between and directly abutting the first blade washer and the saw blade and
configured to reduce transmission of vibrations between the first blade washer and the saw blade.
[0022] In yet another embodiment, the saw blade fastening system further comprises a second
blade washer having a second washer body defining a second central aperture, and the second
blade washer includes a second plurality of fins extending outwardly from the second washer
body. The fastening mechanism extends through the second central aperture to fasten the second
blade washer to the saw blade and the first and second blade washers are positioned on opposite
sides of the saw blade.

[0023] In a further embodiment of the saw blade fastening system, each fin of the first plurality
of fins is resiliently flexible.

[0024] In some embodiments of the saw blade fastening system, the first washer body includes
a washer portion and a fan portion, which includes the first plurality of fins. One of the washer

portion and the fan portion includes at least one projection, and the other of the washer portion
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and the fan portion includes at least one indentation. The at least one projection extends into the
at least one indentation to rotationally fix the washer portion and the fan portion.

[0025] In a further embodiment according to the disclosure, a saw blade includes a blade body
defining a central aperture and a cutting edge and including a side surface and a plurality of
airflow fins extending from the side surface and configured to generate an airflow as the saw

blade rotates about the central aperture.

Brief Description of the Drawings

[0026] FIG. 1 is a side partial-cutaway view of a conventional table saw.

[0027] FIG. 2 is a front view of the table saw of FIG. 1.

[0028] FIG. 3 is a side schematic view of a table saw having additional airflow management.
[0029] FIG. 4 is a perspective view of a blade washer having airflow fins to facilitate airflow
proximate the saw blade in the table saw of FIG. 3.

[0030] FIG. 5 is a side schematic view of another table saw having air converters.

[0031] FIG. 6 is a side schematic view of an airflow management system for a power saw.
[0032] FIG. 7 is a schematic view of a table saw having an airflow management system.
[0033] FIG. 8 is a side schematic view of a power saw blade having a blade washer with
airflow fins.

[0034] FIG. 9 is a front view of the power saw blade of FIG. 8 with the blade washer having
airflow fins.

[0035] FIG. 10 is a front view of another power saw blade having blade washers with airflow

fans on each side of the saw blade.
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[0036] FIG. 11 is a front view of another power saw blade having a blade washer with airflow
fins.

[0037] FIG. 12 is a side view of a power saw blade having a blade washer with flexible airflow
fins.

[0038] FIG. 13 is an exploded perspective view of a washer and fan assembly for a power saw.
[0039] FIG. 14 is an exploded side view of the washer and fan assembly of FIG. 13.

[0040] FIG. 15 is a front view of a power saw blade having integrated airflow fins.

[0041] FIG. 16 is a side view of the power saw blade of FIG. 15.

Detailed Description

[0042] For the purposes of promoting an understanding of the principles of the embodiments
described herein, reference is now made to the drawings and descriptions in the following
written specification. No limitation to the scope of the subject matter is intended by the
references. This disclosure also includes any alterations and modifications to the illustrated
embodiments and includes further applications of the principles of the described embodiments as
would normally occur to one skilled in the art to which this document pertains.

[0043] FIGS. 1 and 2 illustrate a side view and a front view, respectively, of a prior art table
saw 20. The table saw 20 includes a table 24, a motor and drivetrain unit 28, a saw blade 32, a
lower guard 36, a riving knife 40, and an upper guard 44. The table 24 has an upper table top
surface 48 configured to support a workpiece during cutting operations.

[0044] The motor and drivetrain unit 28 has a motor 52, a gear 56, an output shaft 60, an inner
washer 64, and an outer washer 68. The motor 52 includes a stator 72, a rotor 76, and a cooling

fan 80. The cooling fan 80 is fixed to the rotor 76, and rotates to cool the motor as the rotor 76
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spins. The rotor 76 includes a geared end 84, which meshes with the gear 56 to rotate the gear
56 as the rotor 76 spins. The gear 56 is affixed to the output shaft 60, which drives the saw blade
32. The inner washer 64 is affixed to the output shaft 60, while the outer washer 68 is positioned
outside the saw blade 32, and is configured to be attached to the output shaft 60 by a screw to
clamp the saw blade 32 securely to the inner washer 64 so that the saw blade 32 rotates with the
output shaft 60.

[0045] The lower guard 36 of the table saw 20 has a dust rip 88 and a dust chute 92. The dust
rip is configured to guide particulates from the saw blade 32 towards the dust chute 92. The dust
chute 92 is connected to a dust storage area (not shown), which stores the dust and particulates
for subsequent disposal.

[0046] In operation, a user activates the saw with a switch or button (not shown), which
energizes the stator 72 of the motor 52. The stator 72 generates a magnetic field, rotating the
rotor 76, gear 56, and output shaft 60. The saw blade 32 spins with the output shaft 60 to cut a
workpiece positioned on the table top 48 as the workpiece is moved through the saw blade 32.
[0047] As the rotor 76 rotates, the cooling fan 80 affixed to the rotor 76 also spins, generating
an airflow to keep the components of the motor 52 from overheating. The cooling fan 80 pulls
air through the motor 52 and discharges the air toward the saw blade 32, as shown by arrow 94.
Dust and particulates from the saw blade 32 cutting the workpiece are urged downwardly by the
airflow toward the dust chute 92, as shown by arrow 96.

[0048] FIG. 3 is a schematic view of a table saw 100 according to the present disclosure. The
table saw 100 includes a table 104, a motor and drivetrain system 108, a saw blade 112, and a
lower guard assembly 116. The table 104 has an upper table top surface 120 configured to

support a workpiece during cutting operations.
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[0049] The motor and drivetrain system 108 includes a motor 124 and a drivetrain belt 128.
The motor 124 includes a motor casing 130, a motor output shaft 132 extending partially outside
the motor casing 130, and a motor fan 136, which is positioned in the motor casing and is fixedly
attached to the motor output shaft 132 so that the motor fan 136 rotates with the motor output
shaft 132. The drivetrain belt 128 wraps around the motor output shaft 132, a saw blade drive
shaft 140, and an idler pulley 144. The idler pulley 144 is movable to enable the drivetrain belt
128 to be tensioned around the motor output shaft 132, the saw blade drive shaft 140, and the
idler pulley 144. An idler fan 148 is fixedly attached to the idler pulley 144, such that the idler
fan 148 spins as the idler pulley 144 is spun by the drivetrain belt 128.

[0050] The saw blade 112 is clamped to the saw blade drive shaft 140 by a blade washer 152
so that the saw blade 112 rotates with the saw blade drive shaft 140. In one embodiment
illustrated in FIG. 4, the saw blade washer 140 includes a plurality of airflow fins 156 arrayed
around the saw blade washer 152. The airflow fins 156 serve to move air in both the radial
direction 157 and the axial direction 158 of the blade washer 152 as the blade washer 152 spins
with the saw blade 112.

[0051] Referring back to FIG. 3, the lower guard assembly 116 includes a saw blade housing
160, an idler fan housing 164, a motor housing 168, an upper dust rip 172, a lower dust rip 176,
and a dust chute 180. The saw blade 112 is positioned in the saw blade housing 160, while the
idler pulley 144 and idler fan 148 are locate within the idler fan housing 164 An airflow channel
181 is defined between the idler fan housing 164 and the upper dust rip 172. The motor housing
169 includes the motor 124 and motor fan 136 and defines an airflow channel 182 between the

motor 124 and the dust chute 180. The upper and lower dust rips 172, 176 define an airflow
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channel 183 through which air flows from the blade washer 152 to the dust chute 180. Dust and
particulates are pushed through the dust chute 180 where they are subsequently collected.

[0052] In operation, the table saw 100 is activated by a user pressing a button or activating a
switch (not shown). The motor 124 spins the output shaft 132, turning the drivetrain belt 128
counter-clockwise in the view of FIG. 3. The drive belt 132 turns the saw blade drive shaft 140,
which spins the saw blade 112 in the counter-clockwise direction in the view of FIG. 3 to cut a
workpiece (not shown) on the table top 120.

[0053] As the saw blade 112 rotates, the movement of the tecth of the saw blade generates a
flow of air shown by arrow 184. Additionally, the finned blade washer 152 spins and moves air
between the upper and lower dust rips 172, 176, as shown by arrow 188. The spinning motor
output shaft 132 causes the motor fan 136 to spin, generating air flow 192 directed from the
motor housing 168 toward the dust chute 180.

[0054] As the drive belt 128 moves, the contact between the drivetrain belt 128 and the idler
pulley 144 rotates the idler pulley 144 and idler fan 148. The rotation of the idler fan 148
generates an airflow 196 toward the blade, which is deflected downwardly by the airflow 184
from the saw blade 112 and the upper dust rip 172 toward the dust chute 180. The airflows 184,
188, 192, and 196 generated by the blade 112, washer 140, and fans 136, 148 combine to form a
combined airflow 198 to push dust and debris out the dust chute 180 for subsequent collection.
[0055] FIG. 5 illustrates another embodiment of a table saw 200 according to the present
disclosure. The table saw 200 is substantially the same as the table saw 100 described above
with reference to FIGS. 3 and 4. The table saw 200 includes air converters 204, 208, 212, and
216. The air converters 204, 208, 212, 216 are configured to receive at least a portion of the air

flow 196 generated by the idler fan 148. The converters 204, 208, 212, 216 may be mounted to a
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side surface (not shown) of the lower guard assembly 116, or to any other suitable structure
proximate the saw blade 112. The air converters 204, 208, 212, 216 redirect the air and narrow
the passage through which the air flows, thereby increasing the velocity of the airflow via the
Venturi effect. In one embodiment, the airflow is directed perpendicular to the saw blade 112,
though in other embodiments the airflow may be directed at another angle to the saw blade 112.
The airflow redirected by the air converters 204, 208, 212, and 216 removes dust and debris
collected in gullets between teeth 220 of the saw blade 112. In the illustrated embodiment, four
air converters 204, 208, 212, 216 are shown, though in other embodiments any desired number
of air converters may be used. Additionally, in some embodiments, air converters are positioned
to redirect airflow 188 from the saw blade washer 152 or air converters may be positioned to
redirect airflow 192 from the motor fan 136 through the gullets in the saw blade 112.

[0056] FIG. 6 illustrates an airflow management system 300 for a power saw according to a
further aspect of the present disclosure. The airflow management system 300 includes a motor
assembly 304, an drivetrain or drive shaft assembly 308, and a dust collection assembly 312.
The motor assembly 304 includes a motor 316, having a motor output shaft 320. The motor
output shaft 320 includes a motor fan 324 affixed thereto to generate airflow to cool the
components of the motor 316. The motor output shaft 320 further includes a geared end 328.
[0057] The drive shaft assembly 308 includes a first gear 332, a drive shaft 336, a drive shaft
fan 340, and a second gear 344. The first gear 332 is affixed to the drive shaft 336 and is
configured to mesh with the geared end 328 of the motor output shaft 320 to enable rotation of
the motor output shaft 320 to rotate the first gear 332 and the drive shaft 336. The drive shaft fan
340 is connected to the end of the drive shaft 336 and, in various embodiments, may be an axial

fan, a radial fan, or a combination of an axial and a radial fan. In one embodiment, the drive
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shaft fan 340 may be integral with a blade washer for the saw blade (not shown), similar to the
blade washer 152 illustrated in FIG. 4. In such embodiments, the drive shaft 336 may be
connected to a saw blade, for example the saw blade 112 discussed above with regard the
embodiments of FIGS. 3 and 5, to rotationally drive the saw blade. The second gear 344 is
affixed to the drive shaft 336, and rotates with the drive shaft 336.

[0058] The dust collection assembly 312 includes a third gear 348, a first fan 352, a second fan
356, and a propeller 360, all of which are rotationally fixed to a drive shaft 362. The third gear
348 meshes with the second gear 344, which transfers rotational motion of the drive shaft 336 to
the third gear 348. The first and second fans 352, 356 are positioned on opposite sides of the
third gear 348 and are configured to move air toward the propeller 360. The propeller 360 is
connected to the third gear 348 and rotates with the third gear 348. The propeller 360 has a
plurality of airfoil blades to blow air toward an output hose 364, which is connected to a dust
collection bag (not shown) for collecting dust generated by cutting operations. When the saw is
not in use, the hose 364 can be disconnected from the dust collection bag and used as a blower to
clean a work area in which the table saw is located. In one embodiment, the airflow from the
propeller is directed at an air diverter instead of a hose, while in another embodiment the airflow
is directed at a deflector.

[0059] FIG. 7 is a schematic diagram of a table saw 400 according to another aspect of the
disclosure. The table saw 400 includes a table 404, a saw blade 408, a motor assembly 412, a
first blower assembly 416, a second blower assembly 420, and a lower guard housing 424. The
table 404 has a top surface 428 configured to support a workpiece during cutting operations. The
saw blade 408 is positioned partially within a volume 430 enclosed by the lower guard housing

424 and protrudes partially through top surface 428 to enable the saw blade 408 to cut a
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workpiece moved across the table top surface 428. The housing 424 further includes a dust
exhaust chute 426 connected to the first blower assembly 416 and an air inlet 427 fluidly
connected to the second blower assembly 420.

[0060] The motor assembly 412 includes an armature 432 configured to rotate a motor output
shaft 436. The motor output shaft 436 extends from both ends of the armature 432 outside of a
motor casing 438. The motor output shaft 436 is fixedly connected to a first motor fan 440,
which is internal to the motor casing 438, a second motor fan 444, which is external to the motor
casing 438 on a first side of the armature 432 in the illustrated embodiment, and a third motor
fan 448, which is external to the motor casing 438 on a second side of the armature 436 in the
illustrated embodiment. In some embodiments, one or both of the second and third motor fans
444, 448 may be positioned within the motor casing 438. The second and third motor fans 444,
448 may be configured to cool the components of the motor or may be configured to direct
airflow to other components of the table saw 400, for example the lower guard housing 424.
[0061] A first motor bevel gear 452 is affixed to the motor output shaft 436 at a first end of the
motor output shaft 436, while a second motor bevel gear 456 is affixed to a second end of the
motor output shaft 436. In the embodiment of FIG. 7, the motor assembly 412 is separate from a
motor 410 that spins the saw blade 408. In some embodiments, the motor assembly 412 may
include an additional gear assembly to enable the motor assembly 412 to operate the saw blade
408 in addition to the blowers 468, 484.

[0062] The first blower assembly 416 has a first blower bevel gear 460, a first blower drive
shaft 464, a first blower 468, an exhaust chute 470, and a first hose 472. The first blower bevel
gear 460 is configured to mesh with the first motor bevel gear 452 to receive rotational motion

from the motor output shaft 436 and transfer the motion to the attached first blower drive shaft
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464. The first blower drive shaft 464 is attached to a fan (not shown) in the first blower 468 to
generate an airflow from the lower guard housing 424 through dust exhaust chute 426 and the
hose connection 470 into the first hose 472.

[0063] The second blower assembly 420 has a second blower bevel gear 476, a second blower
drive shaft 480, an inlet 482, a second blower 484, and a second hose 488. The second blower
bevel gear 476 is configured to mesh with the second motor bevel gear 456 to receive rotational
motion from the motor output shaft 436 and transfer the motion to the attached second blower
drive shaft 480. The second blower drive shaft 480 is attached to a fan (not shown) in the second
blower 484 to generate an airflow from the second hose 488 through the inlet 482 and the blower
484 toward the lower guard housing 424.

[0064] The reader should appreciate that in some embodiments, the motor output shaft 436
may be connected to the first and second blower assemblies 416, 420 by a belt drive system,
another type of gear system, or any other desired power transmission system in place of the bevel
gear systems depicted in FIG. 7. In some embodiments, the table saw 400 includes only one of
the first blower assembly 416 and the second blower assembly 420.

[0065] In operation, a workpiece is placed on the table top surface 428, and a user activates the
motor 410 to spin the saw blade 408 for a cutting operation. As the cutting operation is in
progress, the motor armature 432 is activated, spinning the motor output shaft 436, which turns
the motor fans 440, 444, 448 and the motor bevel gears 452, 456. The motor bevel gears 452,
456 cause the blower bevel gears 460, 476, respectively, to rotate, spinning the blower drive
shafts 464, 480 and the blower fans 468, 484. The second blower 484 generates an airflow from
the second hose 488, which pulls air from outside the table saw 400, through the inlet opening

427 into the lower guard housing 424. The first blower 468 generates a suction in the lower
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guard housing 424 directed toward the first hose 472. The combination of the airflow generated
by the first and second blowers 468, 484 urges dust and debris in the volume 430 in the lower
guard housing 424 through the dust chute 426, the exhaust chute 470 and into the first hose 472,
which is connected to a dust collection receptacle (not shown) to store the dust until disposal.
[0066] In some embodiments, the motor armature 432 may be activated when the saw blade
408 is not performing a cutting operation. The airflow flowing from the second hose 488
through the undercarriage housing 424 and to the first hose 472 enables the second hose to be
used as a vacuum to clean the arca around the table saw 400. Alternatively, in some
embodiments the first hose 472 can be uncoupled from the dust collection receptacle and used as
a blower in the area near the table saw 400.

[0067] While the embodiment illustrated in FIG. 7 depicts the second blower 484 blowing air
through the lower guard housing 424 and the first blower 468 pulling air from the lower guard
housing 424, in some embodiments either of the first and second blowers 468, 484 may be
selectively configured to blow air into the lower guard housing 424, pull air from the lower
guard housing 424, or be deactivated in order to generate the desired airflow for a particular
cutting or cleaning operation.

[0068] FIGS. 8 and 9 illustrate a saw blade 500 for a table saw, such as the table saw 100
discussed above with reference to FIG. 3, having a blade locking mechanism 502 including a
blade washer 504 with an integrated fan. The blade washer 504 defines a central aperture 506
through which a bolt or other locking mechanism 507 extends to clamp the saw blade 500 to the
output shaft (not shown) of the saw drivetrain, as discussed above with regard to the saw 100 of
FIG. 3. The blade washer 504 may include a plurality of airflow fins 508 spaced around a

circumference of the blade washer 504 and extending from the outer circumference of the washer
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504 to accelerate and redirect air, as shown in FIG. 8. In some embodiments, a counter-balance
512 (FIG. 9) may be included on a side of the saw blade 500 opposite the washer 504. The
counter-balance prevents the saw blade 500 from vibrating due to the larger size of the blade
washer 504 having the integrated fan. In some further embodiments, a damping pad 514 may be
arranged between the blade washer 504 and the saw blade 500 to dampen the frequency of
vibration of the saw blade 500 and/or the blade washer 504 and increase friction between the saw
blade 500 and the washer 504.

[0069] Operation of the saw blade 500 having the blade washer 504 is shown in FIG. 8. The
saw motor (not shown) drives the saw blade 500 and a motor fan (not shown), which generates
an airflow 520 directed toward the saw blade 500. As the washer 504 spins with the saw blade
500, the airflow fins 508 collect the air stream 520 from the motor, accelerate the air, and direct
an air stream 524 towards a dust port hose 516. Dust and debris generated during the cutting
operation is urged by the air stream 524 toward the dust port hose 516.

[0070] FIG. 10 illustrates a front view of another saw blade 530 having a blade locking
arrangement 532 with blade washers 534, 538 on cach side of the saw blade 530. The blade
washers 534, 538 are substantially identical to the blade washer 504 described above with regard
to FIGS. 8 and 9. Each blade washer 534, 538 has a plurality of airflow fins 542 extending
around a circumference of the washer to direct airflow as the saw blade 530 spins. In addition, a
damping pad 546 is arranged between each of the blade washers 534, 538 and the saw blade 530
to dampen the frequency of vibration of the saw blade 530 and increase friction between the saw
blade 530 and the washers 534, 538 and reduce or eliminate slipping of the washers 534, 538

relative to the saw blade 530.
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[0071] FIG. 11 illustrates a front cross-sectional view of another embodiment of a saw blade
locking system 560 for locking a saw blade 564 to a driveshaft. The system 560 includes a blade
washer 568 and a screw or bolt 572. The saw blade 564 is substantially the same as the saw
blades discussed above, except that the saw blade 564 includes indentations 576 arrayed in the
surface against which the blade washer 568 contacts. In the illustrated embodiment, the saw
blade 564 may include two indentations 576, though the saw blade 564 may include any desired
number of indentations 576 in other embodiments.

[0072] The washer 568 has airflow fins 580, which are similar to the airflow fins 154
described above with regard to the washer of FIG. 4, to generate airflow around the saw blade
564. The washer 568 further includes protrusions 584, which correspond to the indentations 576
of the saw blade 564 so that the protrusions 584 penetrate into the indentations 576 to
rotationally lock the washer 568 to the saw blade 564. The fastener 572 clamps the washer 568
and saw blade 564 to a threaded hole (not shown) in a drive shaft (not shown) of the saw. The
fastener 572 may be a screw or a bolt, or other conventional fastener for fixing the washer and
the blade to a drive shaft, or the fastener may be incorporated into the washer 580.

[0073] FIG. 12 illustrates a side view of another washer and saw blade system 600. The
system 600 includes a saw blade 604 extending above a table 608 on which a workpiece is
supported and guided. A blade washer 612 clamps the saw blade 604 to a drive shaft (not
shown) of the saw. The blade washer 612 includes flexible airflow fins 616 extending from the
outer circumference of the washer 612 to generate an airflow as the saw blade 604 spins. In
some embodiments, the airflow fins 616 may be formed of a flexible plastic or a elastomeric
rubber. The airflow fins 616 are configured to deform upon contact with the bottom side of the

table 608 so that neither the airflow fins 616 nor the table 608 are damaged when the airflow fins
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616 contact the table 608. This enables the saw blade 604 to be raised to a position above the
table to allow the saw blade 604 to cut a workpiece having a greater thickness without sacrificing
the cooling effect of the airflow fins 616. The fins 616 may be resiliently flexible to return to
their extended position upon moving out of contact with the table 608, increasing the speed of
the airflow generated proximate the table 608, where the cutting operation is taking place.

[0074] FIGS. 13 and 14 illustrate a blade washer 630 and fan 634 formed as two separate parts.
The blade washer 630 includes indentations 638 spaced around the outer circumference of the
washer 630 and a central hole 642 extending through the washer 630. The fan 634 has a
plurality of airflow fins 646 extending around the outer circumference of the fan 634 to generate
airflow as the fan 634 rotates. The fan 634 further includes a plurality of protrusions 650
configured to extend into the indentations 638 of the washer 630 to rotationally lock the fan 634
to the washer 630 so that the fan 634 rotates with the washer 630 and attached saw blade (not
shown). The fan 634 includes a central hole 654, which aligns with the central hole 642 of the
washer 630, and a fastener 658 extends through the central holes 642, 654 and into a drive shaft
(not shown) of saw to clamp the washer 630 and fan 634 to a saw blade (not shown).

[0075] FIGS. 15 and 16 illustrate a saw blade 660 having an integrated fan formed on a surface
of the saw blade 660. The saw blade 660 includes a central aperture 661, a plurality of blade tips
662 defining cutting edges, and defines a gullet 664 positioned between each pair of blade tips
662. A plurality of airflow fins 668 are integrally formed on the saw blade 660, projecting
outwardly from a side surface 670 of the saw blade 660. The airflow fins 664 are configured to
generate airflow in a manner similar to the blade washers having airflow fins described above.

In some embodiments, the airflow fins 664 are welded onto the outer surface 670 of the blade

660, while in other embodiments, the airflow fins 668 are pressed out of or forged in the body of
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the blade 660. In one embodiment, the saw blade 660 further includes tension openings 672
between the airflow fins 668 formed on the saw blade 660 to reduce tension in the saw blade 670
during rotation, which can cause damage to the saw blade 660. In some embodiments, the
airflow fins 668 may be punched out from the saw blade 660 such that the indentations adjacent
the punched out fins serve as tension openings, so that additional tension openings are not
necessary.

[0076] It will be appreciated that variants of the above-described and other features and
functions, or alternatives thereof, may be desirably combined into many other different systems,
applications or methods. Various presently unforeseen or unanticipated alternatives,
modifications, variations or improvements may be subsequently made by those skilled in the art

that are also intended to be encompassed by the disclosure.
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Claims
What is claimed is:
Claim 1. A table saw comprising:
a lower guard assembly including a dust exhaust chute, the lower guard assembly being
configured to at least partially enclose a lower portion of a saw blade;
a first airflow fan positioned in the lower guard assembly and configured and arranged to
produce a first airflow directed through the lower guard assembly toward the dust exhaust chute;
a motor configured to rotationally drive an output shaft; and
a drivetrain system connecting the output shaft to the first airflow fan and the saw blade

to enable the motor to rotationally drive the first airflow fan and the saw blade simultancously.

Claim 2. The table saw of claim 1, wherein:

the motor is positioned in the lower guard assembly and includes a motor casing in which
a motor fan is positioned, and

the motor fan is configured and arranged to produce a second airflow directed toward the

dust chute.
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Claim 3. The table saw of claim 2, wherein:

the drivetrain system includes a drivetrain pulley configured to transfer rotational energy
from the output shaft to rotate the first airflow fan and the saw blade,

the table saw further comprises an idler roller fixed to the first airflow fan and rotatably
connected to the drivetrain pulley, and

wherein the idler roller is configured to be moved to adjust a tension of the drivetrain

pulley.

Claim 4. The table saw of claim 1, further comprising;:
a second airflow fan configured to produce a third airflow directed through the lower

guard assembly toward the dust exhaust chute.

Claim 5. The table saw of claim 4, wherein:

the second airflow fan is formed in one of a planar outer surface of the saw blade and a
blade washer configured to configured to fasten the saw blade to a drive shaft, and

the second airflow fan is configured to produce the third airflow in at least one of an axial

direction of the saw blade and a radial direction of the saw blade.

Claim 6. The table saw of claim 4, further comprising:
a drivetrain assembly including a first set of gears configured to transfer rotational energy
from the motor to the first airflow fan, and a second sct of gears configured to transfer rotational

energy from the motor to the second airflow fan.
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Claim 7. The table saw of claim 6, wherein the second airflow fan is integrally formed on a

shaft rotationally fixed to one gear of the second set of gears.

Claim 8. The table saw of claim 7, wherein the lower guard assembly includes a dust rip
defining an airflow channel configured to direct at least one of the first airflow and the third

airflow toward the dust exhaust chute.

Claim 9. The table saw of claim 4, further comprising:

a first blower assembly including the first airflow fan, which is configured to generate a
suction in the lower guard assembly to produce the first airflow; and

a second blower assembly including the second airflow fan, which is configured to

produce the third airflow to blow air into the lower guard assembly.

Claim 10. The table saw of claim 1, further comprising:
at least one airflow converter configured to accelerate and redirect a portion of the first
airflow through gullets at an outer circumference of the saw blade in a direction transverse to a

plane in which the saw blade is located.
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Claim 11. A table saw comprising:

a lower housing assembly defining a volume configured to at least partially enclose a
lower portion of a saw blade;

a first motor configured to rotationally drive the saw blade;

a first blower assembly including an outlet connected to a first hose, and a first blower
configured to generate a suction to produce a first airflow from the volume toward the outlet; and

a second motor configured to rotationally drive an output shaft; and

a first transmission arrangement configured to transmit power from output shaft of the

second motor to rotationally drive the first blower.

Claim 12. The table saw of claim 11, wherein the second motor includes a motor casing in

which a motor fan is positioned, the motor fan being configured to produce a second airflow.

Claim 13. The table saw of claim 11, further comprising:

a second blower assembly including an inlet and a second blower operably connected to
the second motor and configured such that the second motor rotationally drives the second
blower to produce a third airflow directed into the lower housing assembly; and

a second transmission arrangement configured to transmit power from output shaft of the

second motor to rotationally drive the second blower.

Claim 14. The table saw of claim 11, wherein the second motor is configured to be activated

independently of the first motor.
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Claim 15. A saw blade fastening system comprising:

a saw blade;

a first blade washer having a first washer body defining a first central aperture, the
second blade washer including a first plurality of fins extending outwardly from the first washer
body; and

a fastening mechanism extending through the first central aperture to fasten the first blade

washer to the saw blade.

Claim 16. The saw blade fastening system of claim 15, further comprising:
a damping pad interposed between and directly abutting the first blade washer and the
saw blade and configured to reduce transmission of vibrations between the first blade washer and

the saw blade.

Claim 17. The saw blade fastening system of claim 15, further comprising:

a second blade washer having a second washer body defining a second central aperture,
the second blade washer including a second plurality of fins extending outwardly from the
second washer body,

wherein the fastening mechanism extends through the second central aperture to fasten
the second blade washer to the saw blade; and

wherein the first and second blade washers are positioned on opposite sides of the saw

blade.

Claim 18. The saw blade fastening system of claim 15, wherein each fin of the first plurality

of fins is resiliently flexible.
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Claim 19. The saw blade fastening system of claim 15, wherein:
the first washer body includes a washer portion and a fan portion, which includes the first
plurality of fins,
one of the washer portion and the fan portion includes at least one projection,
the other of the washer portion and the fan portion includes at least one indentation, and
the at least one projection extends into the at least one indentation to rotationally fix the

washer portion and the fan portion.

Claim 20. A saw blade comprising:

a blade body defining a central aperture and a cutting edge and including a side surface;
and

a plurality of airflow fins extending from the side surface and configured to generate an

airflow as the saw blade rotates about the central aperture.
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