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A tool communication adapter system is provided . One 
exemplary system described herein includes a tool commu 
nication adapter having an adapter body including first and 
second mechanical attachment ends , a first electrical con 
nector proximate the first mechanical attachment end and a 
second electrical connector proximate the second mechani 
cal attachment end , a first supply channel having an opening 
extending through the body between the first and second 
mechanical attachment ends , and including a first supply 
channel connector at the first attachment end and a second 
supply channel connector at the second mechanical attach 
ment end , and a control unit in communication with the first 
and second electrical connectors . The control unit is con 
figured to provide a filter command signal to a protective 
filter in response to a signal received at the first electrical 
connector . An exemplary tool communication adapter thus 
allows communication between a tool and personal protec 
tive equipment . 
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PERSONAL PROTECTIVE SYSTEM TOOL 
COMMUNICATION SYSTEM 

a 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation of application 
Ser . No. 15 / 966,105 , filed Apr. 30 , 2018 , now allowed ; 
which is a continuation of application Ser . No. 15 / 502,071 , 
filed Feb. 6 , 2017 , now U.S. Pat . No. 9,956,118 ; which is a 
371 of International Appl . No. PCT / US2015 / 049557 , filed 
Sep. 11 , 2015 ; which claims benefit of Provisional Appl . No. 
62 / 050,342 , filed Sep. 15 , 2014 ; the disclosures of which are 
hereby incorporated by reference in their entirety . 

TECHNICAL FIELD 

a 
[ 0002 ] The present description is directed to a communi 
cation adapter for a tool , particular a communication adapter 
that provides communication between a tool and a personal 
protective device . 

cal attachment end , a first supply channel having an opening 
extending through the body between the first and second 
mechanical attachment ends , and a first supply channel 
connector at the first attachment end and a second supply 
channel connector at the second mechanical attachment end , 
and a control unit in communication with the first and 
second electrical connectors . The control unit is configured 
to provide a filter command signal to a protective filter in 
response to a signal received at the first electrical connector . 
[ 0006 ] In another exemplary embodiment , a system is 
providing including a tool having a user input configured to 
generate a tool activation signal , a tool power controller 
configured to provide power to the tool in response to the 
user input , and a communication adapter attachable between 
the tool and the tool power controller . The tool communi 
cation adapter including a body having first and second 
mechanical attachment ends and first and second electrical 
connectors proximate the first and second mechanical 
attachment ends , a wire channel extending through the body 
between the first and second mechanical attachment ends 
and having a first wire channel connector at the first attach 
ment end and a second wire channel connector at the second 
mechanical attachment end , a gas supply tube extending 
through the body between the first and second mechanical 
attachment ends having a first gas supply tube connector at 
the first attachment end and a second gas supply tube 
connector at the second mechanical attachment end , and a 
control unit in communication with the first and second 
electrical connectors . The exemplary system further 
includes a protective filter movable between a closed posi 
tion and an open position in response to a filter command 
signal . The control unit is configured to provide a closed 
filter command signal to the protective filter in response to 
the tool activation signal . 
[ 0007 ] The above summary is not intended to describe 
each disclosed embodiment or every implementation . The 
Figures and Detailed Description , which follow , more par 
ticularly exemplify illustrative embodiments . 

BACKGROUND 
[ 0003 ] Protective filters are often used to protect users 
from intense levels of incident light , such as the glare of a 
welding arc , for example , and have been incorporated in 
various eyewear , masks , helmets , or other head gear . Auto 
matic darkening filters generally include control circuitry 
which causes the filter to change from a light state when not 
subjected to glare and to a dark state upon exposure to such 
glare . Passive filters generally include a permanently dark 
filter that may be moved into and out of a position of use 
over a user's eyes as desired . 
[ 0004 ] Various mechanisms have been provided for auto 
matically shielding a user from a glare of a welding arc or 
other tool . For example , automatic darkening filters have 
been provided which darken in response to activation of a 
tool . Passive filters have been provided that move a protec 
tive filter in response to an input of a user or initiation of a 
welding tool . For example , U.S. Pat . No. 8,047,664 
describes a protective automatic darkening filter ( ADF ) and 
an associated tool , such as a welding torch , that are con 
trolled by a corresponding communication unit such that the 
tool is not activated before the ADF has reached its dark 
state . GB 2034171 describes a filter movable into alignment 
with a window before a welding arc can be struck and a 
mechanism involving a solenoid operated device is incor 
porated into the helmet to actuate movement of the filter . In 
order to prevent the striking of an arc until the filter is in 
place , a switch is incorporated which is only operated when 
the filter is in position and electrical connections between 
the switch and an electrical control circuit prevent the flow 
of arc current to a welding tool until the switch has been 
closed . 

BRIEF DESCRIPTION OF DRAWINGS 

a 

[ 0008 ] The disclosure may be further explained with ref 
erence to the appended Figures , wherein like structure is 
referred to by like numerals throughout the several views , 
and wherein : 

SUMMARY 

[ 0009 ] FIG . 1a is a schematic view of an exemplary 
system including a tool communication adapter according to 
the present description and an exemplary protective filter in 
a closed position . 
[ 0010 ] FIG . 1b is a schematic view of an exemplary 
protective filter in an open position . 
[ 0011 ] FIGS . 2a through 2c are schematic views of an 
exemplary tool communication adapter according to the 
present description . 
[ 0012 ] While the above - identified figures set forth various 
embodiments of the disclosed subj ect matter , other embodi 
ments are also contemplated . In all cases , this disclosure 
presents the disclosed subject matter by way of representa 
tion and not limitation . It should be understood that numer 
ous other modifications and embodiments can be devised by 
those skilled in the art which fall within the scope and spirit 
of the principles of this disclosure . 

[ 0005 ] The present description provides tool communica 
tion adapter system , including a tool communication adapter 
that may be incorporated with a tool to provide communi 
cation between the tool and personal protective equipment . 
In an exemplary embodiment , a tool communication adapter is provided including an adapter body having first and 
second mechanical attachment ends , a first electrical con 
nector proximate the first mechanical attachment end and a 
second electrical connector proximate the second mechani 
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DETAILED DESCRIPTION 

a 
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[ 0013 ] The present description provides a tool communi 
cation adapter and system . The tool communication adapter 
includes a control unit that allows control of a tool and a 
protective filter . The tool communication adapter is config 
ured to be attached between a tool and tool power controller , 
for example , to allow communication with a protective filter . 
The protective filter is instructed to a closed position to 
protect a user's eyes , and face , for example , in response to 
a command signal provided by the control unit before the 
tool may be activated . In this way , a system , such as a 
welding system , may be adapted to communicate with a 
protective filter to ensure a darkened protective filter is in 
position to protect a user's eyes and / or face before the tool 
is activated . 
[ 0014 ] FIG . 1 shows an exemplary system 100 including 
a headgear 110 having a protective filter 113 , a tool 120 , a 
power controller 130 , and a tool communication adapter 
140. In an exemplary embodiment , tool communication 
adapter 140 is connectable between tool 120 and power 
controller 130 , and is configured to communicate with 
protective filter 113 , tool 120 , and / or power controller 130 . 
[ 0015 ] Tool 120 may include a welding tool , such as a 
metal inert gas ( MIG ) welding torch or metal active gas 
( MAG ) welding torch , or other power or machine tool . In 
various exemplary embodiments , tool 120 includes a user 
input 121 , and may include one or more other components 
including a cable 122 and a tool connector 123 , for example . 
Power controller 130 includes power control electronics to 
provide energy to tool 120 , and includes a power controller 
connector 131 having features complementary and attach 
able to tool connector 123. In an exemplary embodiment , 
tool connector 123 may be directly connected to power 
controller connector 131 such that power controller 130 
provides power to tool 120 in response to activation of user 
input 121 . 
[ 0016 ] User input 121 of tool 120 may be activated by a 
user to generate a tool activation signal to control the start 
and stop of tool 120 , or adjust other parameters of tool 120 . 
For example , in a welding application , pressing or releasing 
one or more user inputs 121 of tool 120 controls the start and 
stop of a welding arc generated by tool 120 , and / or the 
passage of consumable materials , such as wire and gas , 
through tool 120. In various exemplary embodiments , user 
input 121 may be a switch , knob , dial , touch sensor , or other 
suitable input mechanism , generating a tool activation signal 
by completing a circuit , for example , that allows power to be 
supplied from power controller 130 to tool 120 . 
[ 0017 ] In an exemplary embodiment , headgear 110 
includes at least one strap 111 , a headgear body or frame 
112 , a protective filter 113 , and a shield 114 ( FIG . 16 ) . Shield 
114 is positioned on body 112 such that shield 114 is 
generally in front of a user's eyes when the helmet is worn 
in a normal position of use , and may be fixed or movably 
attached to body 112. In an exemplary embodiment , shield 
114 is curved to provide a wide viewing area and is 
relatively more transparent than protective filter 113. Pro 
tective filter 113 is movably mounted to body 112 such that 
protective filter 113 may be moved between a closed posi 
tion to offer desired protection for a user , and an open 
position ( FIG . 1b ) in which a user may view surroundings 
substantially through shield 114. In various exemplary 
embodiments , headgear 110 may include a source of breath 
able air , such as hose 115 , and may include a face seal to 

separate a breathing zone within the helmet , proximate a 
user's nose and mouth for example , from the ambient air . 
[ 0018 ] Protective filter 113 is configured to move between 
a closed position shown in FIG . 1a and an open position 
shown in FIG . 1b . In an exemplary embodiment , protective 
filter 113 pivots or rotates at an attachment location 116 by 
an actuator 117. Actuator 117 may be a motor , solenoid , or 
other suitable actuator capable of moving protective filter 
113 between a closed position and an open position . In an 
exemplary embodiment , actuator 117 , for example , is joined 
to body 112 of headgear 110 to move protective filter 113 . 
In an exemplary embodiment , protective filter includes a 
power supply , such as a battery , capacitor , solar cell , other 
suitable power supplies , and / or combinations thereof , con 
figured to provide power to actuator 117 in response to a 
command message . 
[ 0019 ] In various exemplary embodiments , protective fil 
ter 113 includes one or more sensors 118. Sensors 118 are 
located to detect a position of protective filter 113 , such as , 
for example , whether protective filter 113 is in a closed 
position or an open position . In an exemplary embodiment , 
sensor 118 is located proximate protective filter 113 and 
detects protective filter 113 in a closed or open position . In 
other exemplary embodiments , sensor 118 is associated with 
actuator 117 and detects a position of actuator 117 corre 
sponding to an open or closed position of protective filter 
113. In an exemplary embodiment , sensor 118 is an induc 
tive switch . Other suitable sensors 118 include capacitive 
switches , reflective switches , photointerrupters , micro 
switches , other suitable sensors , and / or combinations 
thereof as may be known in the art . 
[ 0020 ] In an exemplary embodiment , protective filter 113 
communicates an open return signal to control unit 145 
when in an open position and / or a closed return signal when 
in a closed position , in response to a command signal 
received from control unit 145 , for example , as described 
further herein . 
[ 0021 ] In an exemplary embodiment , headgear 110 and / or 
protective filter 113 includes one or more sensors 119 
positioned to detect whether headgear 110 is positioned on 
a user's head or over a user's eyes . Control unit 145 may 
require a signal indicating a user is detected by sensor 119 
before allowing activation of tool 120 to ensure headgear 
110 is positioned on a user . 
( 0022 ] FIGS . 2a through 2c show exemplary tool com 
munication adapter 140 configured to connect a tool and 
power controller , for example , such as tool 120 and power 
controller 130. In an exemplary embodiment , tool commu 
nication adapter 140 may be connected between tool 120 
and power controller 130 to add communication capability 
to an existing tool system , particularly communication with 
a protective filter worn by a user and remote from a tool and 
power controller ( e.g. not wired or physically connected to 
a tool or power controller ) . 
[ 0023 ] Tool communication adapter 140 is positioned 
between tool 120 and power controller 130 and is configured 
to provide a command signal to protective filter 113. In an 
exemplary embodiment , control unit 145 of tool communi 
cation adapter 140 is configured to generate a closed com 
mand signal instructing protective filter 113 to move to a 
closed position and an open command signal to move to an 
open position , in response to a tool activation signal gener 
ated by tool 120 . 
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[ 0024 ] Tool communication adapter 140 includes a body 
150 including first and second mechanical attachment ends 
151 , 152 , a supply channel 153 , and a control unit 145 . 
Supply channel 153 provides a passageway or opening for a 
material to pass through body 150 of tool communication 
adapter 140 and includes first and second supply channel 
connectors 156 , 157 at the first and second mechanical 
attachment ends 151 , 152. For example , supply channel 153 
may allow the passage of consumable materials , such as a 
welding wire or a shielding gas of a welding operation . In an 
exemplary embodiment , tool communication adapter 140 
includes a first supply channel providing a gas supply tube 
153 and a second supply channel providing a wire channel 
154. Gas supply tube 153 and wire channel 154 extend 
between first and second mechanical attachment ends 151 , 
152 and include , respectively , a first gas supply tube con 
nector 156 and a first wire channel connector 158 at the first 
attachment end 151 and a second gas supply tube connector 
157 and a second wire channel connector 159 at the second 
mechanical attachment end 152. First and second mechani 
cal attachment ends are configured to attach to tool 120 
and / or power controller 130. First and second gas supply 
tube connectors 156 , 157 and first and second wire channel 
connectors 158 , 159 are configured to connect to comple 
mentary features of tool 120 and / or power controller 130 
such that wire and gas provided by power controller 130 
may pass from power controller 130 , through tool commu 
nication adapter 140 , to tool 120 . 
[ 0025 ) First and second mechanical attachment ends 151 , 
152 provide a secure connection with tool connector 123 and 
power controller connector 131. In an exemplary embodi 
ment , first and second mechanical attachment ends 151 , 152 
include a threaded fastener to tighten and secure a connec 
tion after wire channel connectors , gas supply tube connec 
tors , electrical connectors , and / or other connectors are 
joined , or plugged together , with tool connector 123 or 
power controller connector 131. In other exemplary embodi 
ments , connectors providing a secure attachment may be 
used , including , a flanged end connector , snap - fit connector , 
bayonet connector , other suitable mechanisms as known in 
the art , and / or combinations thereof . 
[ 0026 ] Tool communication adapter 140 further comprises 
control unit 145 electrically positioned between first and 
second electrical connectors 161 , 162 , of tool communica 
tion adapter body 150. In various exemplary embodiments , 
first and second electrical connectors 161 , 162 may include 
one , two or more electrical terminals 161a , 161b , and 162a , 
162b , respectively , for example . When tool communication 
adapter 140 is attached to tool connector 123 , control unit 
145 is operatively connected to user input 121 of tool 120 
such that control unit 145 may detect a tool activation signal 
generated by tool 120. Control unit 145 is configured to 
generate a command signal directed to a protective filter in 
response to the tool activation signal , as described further 
herein . Control unit 145 is further configured to selectively 
connect circuit between first and second electrical con 
nectors 161 , 162. In an exemplary embodiment , connection 
of a circuit between first and second electrical connectors 
161 , 162 allows tool activation signal to be detected by 
power controller 130 such that power controller 130 may 
provide power to tool 120. Alternatively or in addition , 
connection of a circuit between first and second electrical 
connectors 161 , 162 may allow electrical power and / or 

control information to be provided from power controller to 
tool 120 or tool communication adapter 140 . 
[ 0027 ] In an exemplary embodiment , an electrical circuit 
between first and second electrical connectors 161 , 162 
transmits a signal , for example a tool activation signal , and 
an electrical conductor 165 transmits power through tool 
communication adapter . For example , electrical conductor 
165 allows passage of power through tool communication 
adapter 140 from a power controller to a tool . In various 
exemplary embodiments , electrical conductor 165 may be 
provided by body 150 of tool communication adapter 145 
that is made of an appropriate electrically conductive mate 
rial . Body 150 may include an electrically insulating coating 
or covering 155 , such as a plastic material . In another 
exemplary embodiment , electrical conductor 165 is a metal 
wire conductor extending between third and fourth electrical 
connectors 163 , 164 . 
[ 0028 ] In an exemplary embodiment , control unit 145 
includes an input component such as a microcontroller 148 . 
Microcontroller 148 detects a tool activation signal and 
generates a command signal that may be provided to a 
protective filter in response to the tool activation signal . In 
an exemplary embodiment , after receiving an appropriate 
signal , such as a closed return signal from a protective filter , 
microcontroller 148 causes an electrical circuit between first 
and second electrical connectors 161 , 162 to be closed such 
that tool activation signal may be transmitted through tool 
communication adapter 140 to a power controller , for 
example . A relay 149 , or other suitable switch or component 
causes the electrical circuit to be closed . 
[ 0029 ] In an exemplary embodiment , control unit 145 is 
positioned within body 150 such that control unit 145 , gas 
supply tube 153 , and wire channel 154 are within a common 
housing . In other exemplary embodiments , control unit 145 
may be joined to body 150 or provided in a separate housing 
connected to body 150 by one or more wires 147 . 
[ 0030 ] In various exemplary embodiments , tool commu 
nication adapter 140 communicates additional information 
between protective filter 113 , tool 120 , and / or power con 
troller 130. For example , tool communication adapter 140 
may be configured to communicate with only one particular 
protective filter 113 and / or one tool 120 , and thus may 
provide unique identity codes within the command signals 
or return signals . A unique association prevents undesired 
communication with nearby protective filters or tools , as 
well as minimizes possible interference from surrounding 
sources of electricity or magnetic fields . 
[ 0031 ] Tool communication adapter 140 may communi 
cate wirelessly or via a wired connection . In an exemplary 
embodiment , control unit 145 of tool communication 
adapter 140 communicates wirelessly with protective filter 
113 using a BLUETOOTH communication protocol . In 
other exemplary embodiments , control unit 145 communi 
cates using infra - red , radio - frequency , or acoustical com 
munication , and / or any suitable protocol including BLU 
ETOOTH , ZIGBEE , or other suitable protocol . In an 
exemplary embodiment , control unit 145 is configured to 
communicate with protective filter over a short distance , for 
example between 1 m and 30 m , 2 m and 20 m , or about 5 
m . A small distance minimizes energy usage required by 
control unit 145 while also minimizing unwanted interfer 
ence by devices that may be used simultaneously in the 
vicinity . 
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[ 0032 ] In an exemplary embodiment , tool communication 
adapter 140 includes a power source that supplies sufficient 
power to control unit 145 to generate command signals 
and / or perform other tasks . Power source may include a 
battery , solar cell , or other suitable power source . In some 
exemplary embodiments , tool communication adapter 140 is 
powered by electrical energy received from power controller 
130. As described above , power controller 130 delivers 
sufficient power for operation of tool 120. A portion of the 
power delivered by power controller 130 may be harvested 
to power control unit 145 of tool communication adapter 
140. In some exemplary embodiments , power received by 
control unit 145 from power controller 130 is sufficient such 
that tool communication adapter 140 does not include an 
independent or additional power source . For example , an 
exemplary tool communication adapter 140 includes a coil , 
such as an inductive coil , magnetically coupled to conductor 
165 of tool communication adapter 140. The coil converts 
fluctuations in welding current to electrical power for con 
trol unit 145. Alternatively or in addition , a voltage drop 
across the current conductor and / or adapter body150 may be 
used as a source of power for control unit 150 . 
[ 0033 ] In an exemplary embodiment , communication 
between tool communication adapter 140 , protective filter 
113 , tool 120 , and / or power controller 130 is initiated when 
tool communication adapter 140 receives a tool activation 
signal . Tool activation signal may be generated by a user 
input 121 of tool 120 ( FIG . 1 ) , as described above for 
example , and may result from an electrical connection 
closed or opened by user input 121. Tool activation signal 
may be any suitable digital or analog signal detected by tool 
communication adapter 140 . 
[ 0034 ] One or more additional inputs may be required for 
communication tool adapter to allow tool 120 to be activated 
and powered by power controller 130. In an exemplary 
embodiment , a user input on headgear 110 , tool communi 
cation adapter 140 , power controller 130 , or a sensor 118 
detecting positioning of headgear 110 on a user , or other 
suitable input , for example is required to initiate communi 
cation . 

[ 0035 ] After receiving a tool activation signal to activate 
tool 120 , tool communication adapter 140 generates a closed 
command signal communicated to protective filter 113 by 
control unit 145. Closed command signal instructs protec 
tive filter 113 to move to a closed position and may provide 
other additional information such as a unique identity code . 
Protective filter 113 is configured to generate and commu 
nicate a return signal to control unit 145. When control unit 
145 receives a closed return signal , control unit 145 elec 
trically connects first and second electrical connectors 161 , 
162 such that tool activation signal may be received by 
power controller 130. Power controller 130 provides power 
and / or other electrical signals to activate tool 120. In this 
way , tool communication adapter 140 ensures that protective 
filter is in a desired position before tool 120 may receive 
power from power controller 130 . 
[ 0036 ] When a tool deactivation signal , for example by 
pressing or releasing user input 121 of tool 120 , is received 
by control unit 145 of tool communication adapter 140 , first 
and second electrical connectors 161 , 162 are electrically 
disconnected such that power is no longer delivered from 
power controller 130 to tool 120. Control unit 145 provides 
an open command signal to protective filter 113 instructing 

protective filter 113 to move to an open position . In some 
exemplary embodiments , an open return signal is commu 
nicated to control unit 145 . 
[ 0037 ] A tool communication adapter as described herein 
provides several features and advantages . An exemplary tool 
communication adapter may be used with existing tools 
and / or power controllers to adapt an existing system to allow 
communication between one or more components and a 
protective filter . The tool communication adapter thus pro 
vides additional safety advantages by preventing operation 
of a tool before a protective filter is in an appropriate 
position , and does not rely on sensing a welding arc or other 
source of light from which a user is to be protected . A tool 
communication adapter as described herein thus provides 
highly reliable control of a protective filter , tool and / or 
power controller . 
[ 0038 ] When used with a protective filter having an actua 
tor , protective filter automatically moves into an appropriate 
position without additional manipulation by the user . 
Accordingly , tool communication adapter allows a system to 
combine advantages of a passive protective filter , including 
a wide angle of view , immediate protection and a lighter or 
more transparent light state provided by an associated 
shield , with the ease of use and safety advantages of 
automatic positioning in response to activation of a tool . 
Further , automatic movement of a passive filter using a tool 
communication adapter as described herein allows a rela 
tively slower transition between a dark state and a light state , 
minimizing discomfort that may be associated with rapid 
transition , while providing automatic protection . 
[ 0039 ] The present invention has now been described with 
reference to several embodiments thereof . The foregoing 
detailed description and examples have been given for 
clarity of understanding only . No unnecessary limitations 
are to be understood therefrom . It will be apparent to those 
skilled in the art that many changes can be made in the 
embodiments described without departing from the scope of 
the invention . Thus , the scope of the present invention 
should not be limited to the exact details and structures 
described herein , but rather by the structures described by 
the language of the claims , and the equivalents of those 
structures . Any patent literature cited herein is hereby incor 
porated herein by reference in its entirety to the extent that 
it does not conflict with the description presented herein . 
[ 0040 ] Any feature or characteristic described with respect 
to any of the above embodiments can be incorporated 
individually or in combination with any other feature or 
characteristic , and are presented in the above order and 
combinations for clarity only . That is , the present disclosure 
contemplates all possible combinations and arrangements of 
various features of each of the exemplary embodiments and 
components describe herein , and each component may be 
combined or used in conjunction with any other component 
as may be desired for a particular application . 
What is claimed is : 
1. A system comprising : 
a welding tool comprising a user input configured to 

generate a tool activation signal ; 
a tool power controller configured to provide power to the 

tool in response to the user input ; 
a tool connector for connecting the welding tool to the 

tool power controller such that the tool power control 
ler provides power to the tool in response to activation 
of the user input ; 
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welding headgear including a body and a shield posi 
tioned on the body , the shield having a wide viewing 
area configured to be positioned in front of a user's eyes 
during normal use , wherein the shield is configured to 
protect the user's eyes and face before the tool is 
activated ; 

a protective filter movably mounted to the welding head 
gear configured to be worn by the user , wherein the 
protective filter is mounted to an attachment location on 
the headgear and physically moves in relation to the 
headgear between an open position away from the 
user's eyes and a closed position to cover the shield and 
user's eyes in response to a closed filter command 
signal ; and 

a control unit in communication with the tool connector ; 
wherein the control unit is configured to provide the 

closed filter command signal to the protective filter in 
response to the tool activation signal , wherein the 
protective filter communicates a closed return signal 
when in the closed position . 

2. The system of claim 1 , wherein the tool power con 
troller is configured to supply power to the tool when the 
protective filter generates a closed signal . 

3. The system of claim 1 , wherein the protective filter 
generates an open return signal when moved to the open 
position . 

4. The system of claim 1 , wherein the user input further 
comprises a tool deactivation signal , and the control unit 
provides an open command signal to the protective filter in 
response to the tool deactivation signal . 

5. The system of claim 1 , wherein the control unit 
comprises a microcontroller configured to detect a tool 
activation signal . 

6. The system of claim 1 , wherein the protective filter 
includes at least one sensor located to detect a position of the 
protective filter 

7. The system of claim 6 , wherein the sensor is located to 
detect an open position or a closed position of the protective 
filter . 

8. The system of claim 6 , wherein the sensor is located 
proximate the protective filter to detect an open position or 
a closed position of the protective filter . 

9. The system of claim 6 , wherein the sensor is associated 
with an actuator capable of moving the protective filter 
between a closed position and an open position to detect a 
position of the actuator corresponding to an open position or 
a closed position of the protective filter . 

10. The system of claim 6 , wherein the sensor includes at 
least one of an inductive switch , a capacitive switch , a 
reflective switch , a photointerrupter , and a microswitch . 

11. The system of claim 1 , wherein the closed command 
signal provides a unique identifier code . 

2 


