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ABSTRACT 

PoWer equipment With various safety systems is disclosed. 
Table saWs With safety systems and/or blade retraction are 
disclosed. Over-molded arbors are disclosed for use in poWer 
equipment With safety systems and/or blade retraction, 
including arbors With ?ber and/ or prepreg over-molding. 
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WOODWORKING MACHINES WITH 
OVERMOLDED ARBORS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of the following 
U.S. patent applications: Ser. No. 11/647,676, ?led Dec. 29, 
2006, and Ser. No. 10/923,290, ?ledAug. 20, 2004, Which in 
turn claimed the bene?t of and priority from Us. Provisional 
Patent Application Ser. No. 60/496,550, ?led Aug. 20, 2003. 
The disclosures of these applications are herein incorporated 
by reference in their entireties. 

FIELD 

[0002] The present disclosure relates to WoodWorking 
machines and more particularly to WoodWorking machines 
With overrnolded arbors. The disclosure further relates to 
table saWs With safety systems and blade retraction. 

BACKGROUND 

[0003] A table saW is a poWer tool that includes a Work 
surface or table and a circular blade extending up through the 
table. A person uses a table saW by moving a Work piece past 
the spinning blade to cut the Work piece. When spinning, the 
circular saW blade presents a risk of injury to a user of the saW. 
Accordingly, safety features or systems are incorporated With 
table saWs to minimize the risk of injury. Probably the most 
common safety feature is a guard that physically blocks an 
operator from making contact With the blade. In many cases, 
guards effectively reduce the risk of inj ury, hoWever, there are 
many instances Where the nature of the operations to be 
performed precludes using a guard that completely blocks 
access to the blade. 

[0004] Other safety systems try to prevent or minimize 
injury by detecting and reacting to an event. For instance, U.S. 
Pat. Nos. 3,953,770, 4,075,961, 4,470,046, 4,532,501 and 
5,212,621, the disclosures of Which are incorporated herein 
by reference, disclose radio-frequency safety systems Which 
utiliZe radio-frequency signals to detect the presence of a 
user’s hand in a dangerous area of a machine and thereupon 
prevent or interrupt operation of the machine. U.S. Pat. Nos. 
3,785,230 and 4,026,177, the disclosures ofWhich are herein 
incorporated by reference, disclose a safety system for use on 
circular saWs to stop the blade When a user’s hand approaches 
the blade. The system uses the blade as an antenna in an 
electromagnetic proximity detector to detect the approach of 
a user’s hand prior to actual contact With the blade. Upon 
detection of a user’s hand, the system engages a brake using 
a standard solenoid. 

[0005] Us. Pat. No. 4,117,752, Which is herein incorpo 
rated by reference, discloses a braking system for use With a 
band saW, Where the brake is triggered by actual contact 
betWeen the user’s hand and the blade. HoWever, the system 
described for detecting blade contact does not appear to be 
functional to accurately and reliably detect contact. Further 
more, the system relies on standard electromagnetic brakes 
operating off of line voltage to stop the blade and pulleys of 
the band saW. It is believed that such brakes Would take 50 
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ms-1 s to stop the blade. Therefore, the system is too sloW to 
stop the blade quickly enough to avoid serious injury. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a schematic block diagram of a machine 
With a fast-acting safety system. 
[0007] FIG. 2 is a schematic diagram of an exemplary 
safety system in the context of a machine having a circular 
blade. 
[0008] FIG. 3 is a perspective vieW of a contractor style 
table saW. 

[0009] FIG. 4 is a right side elevation vieW of the table saW 
shoWn in FIG. 3 With the stand, cabinet, and several other 
parts redacted for clarity. 
[0010] FIG. 5 is a left side elevation vieW of the saW shoWn 
in FIG. 3. 
[0011] FIG. 6 is a front elevation vieW of the saW shoWn in 
FIG. 3. 
[0012] FIG. 7 is a back elevation vieW of the saW shoWn in 
FIG. 3. 
[0013] FIG. 8 is a top elevation vieW of the saW shoWn in 
FIG. 3, With the tabletop and other components removed for 
clarity. 
[0014] FIG. 9 is a bottom vieW ofthe saW shoWn in FIG. 8. 
[0015] FIG. 10 is a left side elevation vieW shoWing com 
ponents used to adjust the elevation of the blade, and With 
other components removed for clarity. 
[0016] FIG. 11 is a right side elevation vieW ofthe compo 
nents shoWn in FIG. 10. 
[0017] FIG. 12 is a side elevation vieW of a cartridge 
bracket and other components used to adjust the elevation of 
the blade. 
[0018] FIG. 13 is a perspective vieW of the cartridge bracket 
and other components shoWn in FIG. 12. 
[0019] FIG. 14 is a front elevation vieW of the cartridge 
bracket and other components shoWn in FIG. 12. 
[0020] FIG. 15 is a back elevation vieW of the cartridge 
bracket and other components shoWn in FIG. 12. 
[0021] FIG. 16 is a side elevation vieW of a brake cartridge 
and cartridge bracket, With a retaining handle raised. 
[0022] FIG. 17 is similar to FIG. 16, except the retaining 
handle is in a different position. 
[0023] FIG. 18 is a perspective vieW of a possible brake 
cartridge. 
[0024] FIG. 19 shoWs geometry for an alternative bracket. 
[0025] FIG. 20 shoWs a possible arbor assembly. 
[0026] FIG. 21 shoWs the arbor assembly ofFIG. 20 With an 
electrode sheath removed. 
[0027] FIG. 22 shoWs another possible arbor assembly. 
[0028] FIG. 23 shoWs the arbor assembly ofFIG. 22 With an 
electrode sheath removed. 
[0029] FIG. 24 shoWs a cross-sectional vieW of the arbor 
assembly shoWn in FIG. 23. 
[0030] FIG. 25 shoWs an alternative trunnion brace. 
[0031] FIG. 26 shoWs another vieW of the alternative trun 
nion brace of FIG. 25. 
[0032] FIG. 27 shoWs a top vieW of the alternative trunnion 
brace of FIG. 25. 
[0033] FIG. 28 is a perspective vieW of a pivoting coupler 
that may be used in a dust collection system. 
[0034] FIG. 29 shoWs a top vieW of the pivoting coupler 
shoWn in FIG. 28. 
[0035] FIG. 30 shoWs a barrel nut used in the saW shoWn in 
FIGS. 4-11. 
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[0036] FIG. 31 shows a link used in the saW shown in FIGS. 
4-11. 
[0037] FIG. 32 shoWs another barrel nut used in the saW 
shoWn in FIGS. 4-11. 
[0038] FIG. 33 shoWs an over-molded arbor. 
[0039] FIG. 34 shoWs one Way prepreg can be Wrapped on 
an arbor. 

DETAILED DESCRIPTION 

[0040] A table saW that may incorporate a safety system 
according to the present invention is shoWn schematically in 
FIG. 1 and indicated generally at 10. SaW 10 may be any of a 
variety of different table saWs. SaW 10 includes an operative 
structure 12 having a cutting tool 14 and a motor assembly 16 
adapted to drive the cutting tool. SaW 10 also includes a safety 
system 18 con?gured to minimize the potential of a serious 
injury to a person using the saW. Safety system 18 is adapted 
to detect the occurrence of one or more dangerous conditions 
during use of the saW. If such a dangerous condition is 
detected, safety system 18 is adapted to engage operative 
structure 12 to limit any injury to the user caused by the 
dangerous condition. 
[0041] SaW 10 also includes a suitable poWer source 20 to 
provide poWer to operative structure 12 and safety system 18. 
PoWer source 20 may be an external poWer source such as line 

current, or an internal poWer source such as a battery. Alter 
natively, poWer source 20 may include a combination of both 
external and internal poWer sources. Furthermore, poWer 
source 20 may include tWo or more separate poWer sources, 
each adapted to poWer different portions of machine 10. 
[0042] It Will be appreciated that operative structure 12 may 
take any one of many different forms. For example, operative 
structure 12 may include a stationary housing con?gured to 
support motor assembly 16 in driving engagement With cut 
ting tool 14. Alternatively, operative structure 12 may include 
one or more transport mechanisms adapted to convey a Work 
piece toWard and/ or aWay from cutting tool 14. 
[0043] Motor assembly 16 includes at least one motor 
adapted to drive cutting tool 14. The motor may be either 
directly or indirectly coupled to the cutting tool, and may also 
be adapted to drive Work piece transport mechanisms. The 
particular form of cutting tool 14 Will vary depending upon 
the various embodiments of saW 10. For example, cutting tool 
14 Will typically be a single, circular rotating blade having a 
plurality of teeth disposed along the perimetrical edge of the 
blade. Alternatively, the cutting tool may be a plurality of 
circular blades, such as a dado blade or dado stack. 
[0044] Safety system 18 includes a detection subsystem 22, 
a reaction subsystem 24 and a control subsystem 26. Control 
subsystem 26 may be adapted to receive inputs from a variety 
of sources including detection subsystem 22, reaction sub 
system 24, operative structure 12 and motor assembly 16. The 
control subsystem may also include one or more sensors 

adapted to monitor selectedparameters of saW 10. In addition, 
control subsystem 26 typically includes one or more instru 
ments operable by a user to control the saW. The control 
subsystem is con?gured to control saW 10 in response to the 
inputs it receives. 
[0045] Detection subsystem 22 is con?gured to detect one 
or more dangerous or triggering conditions during use of saW 
10. For example, the detection subsystem may be con?gured 
to detect that a portion of the user’s body is dangerously close 
to, or in contact With, a portion of cutting tool 14. As another 
example, the detection subsystem may be con?gured to detect 
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the rapid movement of a Workpiece due to kickback by the 
cutting tool, as is described in US. patent application Ser. No. 
09/676,190, now US. Pat. No. 7,055,417, the disclosure of 
Which is herein incorporated by reference. In some embodi 
ments, detection subsystem 22 may inform control subsystem 
26 of the dangerous condition, Which then activates reaction 
subsystem 24. In other embodiments, the detection sub 
system may be adapted to activate the reaction subsystem 
directly. 
[0046] Once activated in response to a dangerous condi 
tion, reaction subsystem 24 is con?gured to engage operative 
structure 12 quickly to prevent serious injury to the user. It 
Will be appreciated that the particular action to be taken by 
reaction subsystem 24 Will vary depending on the type of saW 
10 and/ or the dangerous condition that is detected. For 
example, reaction subsystem 24 may be con?gured to do one 
or more of the folloWing: stop the movement of cutting tool 
14, disconnect motor assembly 16 from poWer source 20, 
place a barrier betWeen the cutting tool and the user, or retract 
the cutting tool from its operating position, etc. The reaction 
subsystem may be con?gured to take a combination of steps 
to protect the user from serious injury. Placement of a barrier 
betWeen the cutting tool and teeth is described in more detail 
in US. Patent Application Publication No. 2002/0017183 A1, 
entitled “Cutting Tool Safety System,” the disclosure of 
Which is herein incorporated by reference. Retracting the 
cutting tool is described in more detail in US. Patent Appli 
cation Publication No. 2002/0017181 A1, entitled “Retrac 
tion System for Use in PoWer Equipment,” and US. Patent 
Application Ser. No. 60/452,159, ?led Mar. 5, 2003, entitled 
“Retraction System and Motor Position for Use With Safety 
Systems for PoWer Equipment,” now US. Pat. No. 7,098,800, 
the disclosures of Which are herein incorporated by reference. 

[0047] The con?guration of reaction subsystem 24 typi 
cally Will vary depending on Which action or actions are 
taken. In the exemplary embodiment depicted in FIG. 1, 
reaction subsystem 24 is con?gured to stop the movement of 
cutting tool 14 and includes a brake mechanism 28, a biasing 
mechanism 30, a restraining mechanism 32, and a release 
mechanism 34. Brake mechanism 28 is adapted to engage 
operative structure 12 under the urging of biasing mechanism 
30. During normal operation of machine 10, restraining 
mechanism 32 holds the brake mechanism out of engagement 
With the operative structure. HoWever, upon receipt of an 
activation signal by reaction subsystem 24, the brake mecha 
nism is released from the restraining mechanism by release 
mechanism 34, Whereupon, the brake mechanism quickly 
engages at least a portion of the operative structure to bring 
the cutting tool to a stop. 

[0048] It Will be appreciated by those of skill in the art that 
the exemplary embodiment depicted in FIG. 1 and described 
above may be implemented in a variety of Ways depending on 
the type and con?guration of operative structure 12. Turning 
attention to FIG. 2, one example of the many possible imple 
mentations of safety system 18 is shoWn. System 18 is con 
?gured to engage an operative structure having a circular 
blade 40 mounted on a rotating shaft or arbor 42. Blade 40 
includes a plurality of cutting teeth (not shoWn) disposed 
around the outer edge of the blade. As described in more detail 
beloW, braking mechanism 28 is adapted to engage the teeth 
of blade 40 and stop the rotation of the blade. US. Patent 
Application Publication No. 2002/0017175 A1, entitled 
“Translation Stop For Use In PoWer Equipment,” the disclo 
sure of Which is herein incorporated by reference, describes 
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other systems for stopping the movement of the cutting tool. 
US. Patent Application Publication No. 2002/0017184 A1, 
entitled “Table SaW With Improved Safety System,” US. 
Patent Application Publication No. 2002/0017179 A1, 
entitled “Miter SaW With Improved Safety System,” US. 
Patent Application Publication No. 2002/0059855 A1, 
entitled “Miter SaW With Improved Safety System,” US. 
Patent Application Publication No. 2002/0056350 A1, 
entitled “Table SaW With Improved Safety System,” US. 
Patent Application Publication No. 2002/0059854 A1, 
entitled “Miter SaW With Improved Safety System,” US. 
Patent Application Publication No. 2002/0056349 A1, 
entitled “Miter SaW With Improved Safety System,” US. 
Patent Application Publication No. 2002/0056348 A1, 
entitled “Miter SaW With Improved Safety System,” and US. 
Patent Application Publication No. 2002/0066346 A1, 
entitled “Miter SaW With Improved Safety System,” US. 
Patent Application Publication No. 2003/0015253 A1, 
entitled “Router With Improved Safety System,” US. Patent 
Application Publication No. 2002/0170400 A1, entitled 
“Band SaW With Improved Safety System,” US. Patent 
Application Publication No. 2003/0019341 A1, entitled 
“Safety Systems for Band SaWs,” US. Patent Application 
Publication No. 2003/0056853 A1, entitled “Router With 
Improved Safety System,” and US. Provisional Patent Appli 
cation Ser. No. 60/406,138, entitled “Miter SaW With 
Improved Safety System,” ?led Aug. 27, 2002 by SD3, LLC, 
now US. Patent Application Publication No. 2006/0230896 
Al, the disclosures of Which are herein incorporated by ref 
erence, describe safety system 18 in the context of particular 
types of machines. 
[0049] In the exemplary implementation, detection sub 
system 22 is adapted to detect the dangerous condition of the 
user coming into contact With blade 40. The detection sub 
system includes a sensor assembly, such as contact detection 
plates 44 and 46, capacitively coupled to blade 40 to detect 
any contact betWeen the user’s body and the blade. Typically, 
the blade, or some larger portion of cutting tool 14 is electri 
cally isolated from the remainder of saW 10. Alternatively, 
detection subsystem 22 may include a different sensor assem 
bly con?gured to detect contact in other Ways, such as opti 
cally, resistively, etc. In any event, the detection sub system is 
adapted to transmit a signal to control subsystem 26 When 
contact betWeen the user and the blade is detected. Various 
exemplary embodiments and implementations of detection 
subsystem 22 are described in more detail in US. Patent 
Application Publication No. 2002/0017176 A1, entitled 
“Detection System For PoWer Equipment,” US. Patent 
Application Publication No. 2002/0017336 A1, entitled 
“Apparatus And Method For Detecting Dangerous Condi 
tions In PoWer Equipment,” US. Patent Application Publica 
tion No. 2002/0069734 A1, entitled “Contact Detection Sys 
tem for PoWer Equipment,” US. Patent Application 
Publication No. 2002/0190581 A1, entitled “Apparatus and 
Method for Detecting Dangerous Conditions in PoWer Equip 
ment,” US. Patent Application Publication No. 2003/ 
0002942 A1, entitled “Discrete Proximity Detection Sys 
tem,” and US. Patent Application Publication No. 2003/ 
0090224 A1, entitled “Detection System for PoWer 
Equipment,” the disclosures of Which are herein incorporated 
by reference. 
[0050] Control subsystem 26 includes one or more instru 
ments 48 that are operable by a user to control the motion of 
blade 40. Instruments 48 may include start/stop sWitches, 
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speed controls, direction controls, light-emitting diodes, etc. 
Control subsystem 26 also includes a logic controller 50 
connected to receive the user’s inputs via instruments 48. 
Logic controller 50 is also connected to receive a contact 
detection signal from detection subsystem 22. Further, the 
logic controller may be con?gured to receive inputs from 
other sources (not shoWn) such as blade motion sensors, Work 
piece sensors, etc. In any event, the logic controller is con?g 
ured to control operative structure 12 in response to the user’s 
inputs through instruments 48. HoWever, upon receipt of a 
contact detection signal from detection subsystem 22, the 
logic controller overrides the control inputs from the user and 
activates reaction subsystem 24 to stop the motion of the 
blade. Various exemplary embodiments and implementations 
of control subsystem 26 are described in more detail in US. 
Patent Application Publication No. 2002/0020262 A1, 
entitled “Logic Control For Fast Acting Safety System,” US. 
Patent Application Publication No. 2002/0017178 A1, 
entitled “Motion Detecting System For Use In Safety System 
For PoWer Equipment,” and US. Patent Application Publica 
tion No. 2003/0058121 A1, entitled “Logic Control With Test 
Mode for Fast-Acting Safety System,” the disclosures of 
Which are herein incorporated by reference. 
[0051] In the exemplary implementation, brake mechanism 
28 includes a paWl 60 mounted adjacent the edge of blade 40 
and selectively moveable to engage and grip the teeth of the 
blade. PaWl 60 may be constructed of any suitable material 
adapted to engage and stop the blade. As one example, the 
paWl may be constructed of a relatively high strength thermo 
plastic material such as polycarbonate, ultrahigh molecular 
Weight polyethylene (UHMW) or Acrylonitrile Butadiene 
Styrene (ABS), etc., or a metal such as aluminum, etc. It Will 
be appreciated that the construction of paWl 60 may vary 
depending on the con?guration of blade 40. In any event, the 
paWl is urged into the blade by a biasing mechanism in the 
form of a spring 66. In the illustrative embodiment shoWn in 
FIG. 2, paWl 60 is pivoted into the teeth of blade 40. It should 
be understood that sliding or rotary movement of paWl 60 
might also be used. The spring is adapted to urge paWl 60 into 
the teeth of the blade With suf?cient force to grip the blade and 
quickly bring it to a stop. 
[0052] The paWl is held aWay from the edge of the blade by 
a restraining mechanism in the form of a fusible member 70. 
The fusible member is constructed of a suitable material 
adapted to restrain the paWl against the bias of spring 66, and 
also adapted to melt under a determined electrical current 
density. Examples of suitable materials for fusible member 70 
include NiChrome Wire, stainless steel Wire, etc. The fusible 
member is connected betWeen the paWl and a contact mount 
72. Preferably, fusible member 70 holds the paWl relatively 
close to the edge of the blade to reduce the distance the paWl 
must travel to engage the blade. Positioning the paWl rela 
tively close to the edge of the blade reduces the time required 
for the paWl to engage and stop the blade. Typically, the paWl 
is held approximately l/32-inch to lA-inch from the edge of the 
blade by fusible member 70, hoWever other paWl-to-blade 
spacings may also be used Within the scope of the invention. 

[0053] PaWl 60 is released from its unactuated, or cocked, 
position to engage blade 40 by a release mechanism in the 
form of a ?ring subsystem 76. The ?ring subsystem is 
coupled to contact mount 72, and is con?gured to melt fusible 
member 70 by passing a surge of electrical current through 
the fusible member. Firing subsystem 76 is coupled to logic 
controller 50 and activated by a signal from the logic control 


















