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(54) TETHERING SYSTEM FOR POWER TOOL AND BATTERY PACK

(57) A tethering system for a power tool and battery
pack includes a first tethering attachment assembly con-
figured to be attachable to a power tool, and a second
tethering attachment assembly configured to be attach-
able to a battery pack, which is detachably couplable to
a battery pack receptacle on the power tool. A first flexible
connector has a first end configured to be attachable to
the first tethering attachment assembly and a second end
configured to be attachable to a stationary object. A sec-
ond elongated flexible connector has a first end config-
ured to be attachable to the second tethering attachment
assembly and a second end configured to be attachable
to the first tethering attachment assembly. If the power
tool falls and the battery pack becomes detached from
the power tool, the first tethering attachment assembly
and first flexible connector prevent the power tool from
falling more than a first distance from the stationary ob-
ject, and the second tethering attachment assembly and
the second flexible connector prevent the battery pack
from falling more than a second distance from the power
tool.
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Description

TECHNICAL FIELD

[0001] This application relates to tethering systems for
cordless power tools.

BACKGROUND

[0002] Power tools are often used at a raised height
from the ground, e.g., on scaffolding, ladders, and
rooftops. If the power tools are accidentally dropped or
fall, they may be damaged and/or cause injuries to work-
ers or bystanders. FIGS. 1A and 1B illustrate an exem-
plary embodiment of a corded power tool tethering sys-
tem 10. This system 10 may include a corded power tool
12 having a housing 14 and a power cord 16. A tethering
attachment assembly 18 comprises a U-shaped elastic
coil or spring element 20 covered by a nylon sleeve 26
with loops 23 at either end of the coil 20. The tethering
attachment assembly 18 is removably and pivotally at-
tachable to a metal plate 22 that is bolted the housing 14
by rivets or screws 25 that pass through the loops 23.
Together, the tethering attachment assembly 18 and the
metal plate 22 form a closed shape. A flexible tethering
strap 24 has a first end attachable at one end to the teth-
ering attachment assembly 18 (e.g., by a first carabineer,
not shown) and a second end permanently or removably
attachable to a stationary object (e.g., by a second cara-
bineer, not shown). If the tool 12 falls from a height, the
tethering strap 24 and the tethering attachment assembly
18 prevent the tool 12 from falling by a distance more
than approximately a length of the flexible tethering strap
24. In one embodiment, the coil 20 may be configured to
resiliently retain its elastic state with application of force
up to a limit, and to permanently plastically deformed
above a certain force, which reduces the strain and im-
pact load on the power tool housing 14 if the tool 12 falls
from a height, as disclosed in U.S. Patent Application
Publication No. 2017/0119137. The corded power tool
tethering system 10 only works for corded power tools.
If a power tool is cordless (i.e., powered by a detachable
battery pack), the battery pack also may become de-
tached during the fall, and may fall separately from the
power tool.

SUMMARY

[0003] In an aspect, a tethering system for a power tool
and battery pack includes a first tethering attachment as-
sembly configured to be attachable to at least one at-
tachment point on a power tool and a second tethering
attachment assembly configured to be attachable to at
least one attachment point on a battery pack, the battery
pack being detachably couplable to a battery pack re-
ceptacle on the power tool. A first flexible connector has
a first end configured to be attachable to the first tethering
attachment assembly and a second end configured to be

permanently or removably attachable to a stationary ob-
ject. A second flexible connector has a first end config-
ured to be attachable to the second tethering attachment
assembly and a second end configured to be permanent-
ly or removably attachable to the first tethering attach-
ment assembly. If the power tool falls and the battery
pack becomes detached from the power tool, the first
tethering attachment assembly and first flexible connec-
tor prevent the power tool from falling more than a first
distance from the stationary object, and the second teth-
ering attachment assembly and the second flexible con-
nector prevent the battery pack from falling more than a
second distance from the power tool.
[0004] Implementations of this aspect may include one
or more of the following features. The first tethering at-
tachment assembly may include a U-shaped member
having first and second ends attachable to the power tool
at first and second attachment points. The U-shaped
member may include a coil configured to resiliently retain
an elastic state with application of force up to a threshold
force, and to permanently plastically deform above the
threshold force. The U-shaped member may have first
and second loops at its first and second ends and is at-
tachable to the first and second attachment points by first
and second fasteners passing through the first and sec-
ond loops into the attachment points on the power tool.
The first flexible connector may include a first tethering
strap with first and second ends, the first end of the first
tethering strap permanently or removably attachable to
the first tethering attachment assembly and the second
end of the first tethering strap permanently or removably
attachable to a stationary object. The first flexible con-
nector may be attachable to the first tethering attachment
assembly by a first clip, and may be permanently or re-
movably attachable to the stationary object by a second
clip. The first and second clips may be first and second
carabineers.
[0005] Alternatively, at least one of the first and second
clips may be a quick release clip. The quick release clip
may have a housing, a strap receptacle affixed to the
housing, and a tethering attachment assembly pivotally
connected to the housing and moveable between a
closed position and an open position. The quick release
clip may include a rod axially moveable in the housing
between a closed position in which the rod engages an
end portion of the tethering attachment assembly when
in its closed position and an open position in which the
rod is disengaged from the end portion of the tethering
attachment assembly, enabling the tethering attachment
assembly to pivot to its open position. The rod may be
spring biased toward the closed position. The rod may
be coupled to a latch that is moveable between a locked
position in which latch prevents axial movement of the
rod, an unlocked position in which the latch enables axial
movement of the rod, and an open position in which the
latch retracts the rod to its open position.
[0006] The second tethering attachment assembly
may include a U-shaped plate having first and second
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ends attachable to first and second attachment points on
the battery pack. The first and second ends of the U-
shaped plate may be attachable to the battery pack by
first and second fasteners that also secure two portions
of a housing of the battery pack to one another. The U-
shaped plate may be composed of a rigid material, such
as plastic, metal, or carbon fiber. The second flexible
connector may include a second tethering strap with first
and second ends, the first end of the second tethering
strap permanently or removably attachable to the second
tethering attachment assembly and the second end of
the second tethering strap permanently or removably at-
tachable to the first tethering attachment assembly. The
first end of the second tethering strap may be perma-
nently attachable to the first tethering attachment assem-
bly by a sewn loop. The second end of the second teth-
ering strap may be permanently or removably attachable
to the to the first tethering attachment assembly by a third
clip, which may be a third carabineer.
[0007] A third flexible connector may have a first end
configured to be permanently or removably attachable
to the battery pack and a second end configured to be
permanently or removably attachable to a stationary ob-
ject, to facilitate changing the battery pack while the bat-
tery pack remains tethered to the stationary object. The
first end of the third flexible connector may permanently
or removably attachable to the battery pack by being per-
manently or removably attachable to the second flexible
connector. The first end of the third flexible connector
may be permanently or removably attachable to the sec-
ond flexible connector by a fourth clip, which may be a
carabineer. The second end of the third flexible connector
may be permanently or removably attachable to the sta-
tionary object by a fifth clip, which may be a fifth carab-
ineer.
[0008] In another aspect, a tethering system for a pow-
er tool battery pack includes a battery pack configured
to be detachably coupled to a battery pack receptacle of
a power tool and a tethering attachment assembly con-
figured to be attachable to at least one attachment point
on the battery pack, the battery pack being detachably
couplable to a battery pack receptacle on the power tool.
An elongated flexible connector has a first end configured
to be attachable to the tethering attachment assembly
and a second end configured to be permanently or re-
movably attachable to the power tool or to a stationary
object. If the battery pack becomes detached from the
power tool or is dropped, the tethering attachment as-
sembly and the flexible connector prevent the battery
pack from falling by a distance from the power tool or
from a stationary object.
[0009] Implementations of this aspect may include one
or more of the following features. The flexible connector
may include a tethering strap with first and second ends.
The first end of the tethering strap may be permanently
or removably attachable to the tethering attachment as-
sembly and the second end of the first tethering strap
permanently or removably attachable to the power tool

or to the stationary object. The flexible connector may be
attachable to the tethering attachment assembly by a first
clip, and may be permanently or removably attachable
to the power tool or to the stationary object by a second
clip. The first and second clips may be first and second
carabineers.
[0010] Alternatively, at least one of the first and second
clips may be a quick release clip. The quick release clip
may have a housing, a strap receptacle affixed to the
housing, and a tethering attachment assembly pivotally
connected to the housing and moveable between a
closed position and an open position. The quick release
clip may include a rod axially moveable in the housing
between a closed position in which the rod engages an
end portion of the tethering attachment assembly when
in its closed position and an open position in which the
rod is disengaged from the end portion of the tethering
attachment assembly, enabling the tethering attachment
assembly to pivot to its open position. The rod may be
spring biased toward the closed position. The rod may
be coupled to a latch that is moveable between a locked
position in which latch prevents axial movement of the
rod, an unlocked position in which the latch enables axial
movement of the rod, and an open position in which the
latch retracts the rod to its open position.
[0011] The tethering attachment assembly may be a
U-shaped plate having first and second ends attachable
to first and second attachment points on the battery pack.
The U-shaped plate may be composed of a rigid material,
such as plastic, metal, or carbon fiber. The first and sec-
ond ends of the U-shaped plate may be attachable to the
battery pack by first and second fasteners that also se-
cure two portions of a housing of the battery pack to one
another. In this way, the tethering attachment assembly
may be retrofitted to an existing battery pack.
[0012] The system may further include the power tool,
which may have a housing and the battery pack recep-
tacle that receives the battery pack. A secondary tether-
ing attachment assembly may be configured to be at-
tachable to at least one attachment point on the power
tool. The second end of the flexible connector may be
permanently or removably attachable to the secondary
tethering attachment assembly, e.g., by a clip such as a
carabineer. A secondary flexible connector may have a
first end configured to be permanently or removably at-
tachable to the secondary tethering attachment assem-
bly and a second end configured to be permanently or
removably attachable to a stationary object.
[0013] The secondary tethering attachment assembly
may comprise a U-shaped member having first and sec-
ond ends attachable to the power tool at first and second
attachment points. The U-shaped member may include
a coil configured to resiliently retain an elastic state with
application of force up to a threshold force, and to per-
manently plastically deform above the threshold force.
The U-shaped member may have first and second loops
at its first and second ends and is attachable to the first
and second attachment points by first and second fas-
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teners passing through the first and second loops into
the attachment points on the power tool.
[0014] The secondary flexible connector may include
a secondary tethering strap with first and second ends.
The first end of the secondary tethering strap may be
permanently or removably attachable to the secondary
tethering attachment assembly and the second end of
the secondary tethering strap may be permanently or re-
movably attachable to a stationary object. The first end
of the secondary tethering strap may be permanently at-
tachable to the secondary tethering attachment assem-
bly by a sewn loop. The second end of the secondary
tethering strap may be permanently or removably attach-
able to the to the stationary object by a third clip, which
may be a third carabineer.
[0015] In an implementation in which the flexible con-
nector of the battery pack is permanently or removably
attachable to the power tool, a third flexible connector
may have a first end configured to be permanently or
removably attachable to the battery pack and a second
end configured to be permanently or removably attach-
able to a stationary object, to facilitate changing the bat-
tery pack while the battery pack remains tethered to the
stationary object. The first end of the third flexible con-
nector may be permanently or removably attachable to
the battery pack by being permanently or removably at-
tachable to the flexible connector. The first end of the
third flexible connector may be permanently or removably
attachable to the second flexible connector by a fourth
clip, which may be a carabineer. The second end of the
third flexible connector may be permanently or removably
attachable to the stationary object by a fifth clip, which
may be a fifth carabineer.
[0016] Advantages may include one or more of the fol-
lowing. A tethering system for a power tool and battery
pack securely both tethers a power tool to a stationary
object and a battery pack to the power tool or to a sta-
tionary object to prevent damage or injury if the power
tool and/or battery pack falls or is dropped. In other im-
plementations, a tethering system for a power tool battery
pack securely tethers a battery pack to a power tool or
to a stationary object to prevent damage or injury if the
power tool and/or battery pack falls or is dropped. At the
same time, the cordless power tool tethering system en-
ables quick and easy changes of a battery pack while
keeping the battery pack and the power tool tethered to
a stationary object. In addition, the tethering system may
be easily retrofitted to existing power tools and battery
packs by using existing threaded fasteners and threaded
openings that are on the power tools and battery packs.
These and other advantages and features will be appar-
ent from the description and the drawings.
[0017] According to a first aspect of the present inven-
tion, there is provided a tethering system for a cordless
power tool comprising:

a first tethering attachment assembly configured to
be attachable to at least one attachment point on a

power tool;

a second tethering attachment assembly configured
to be attachable to at least one attachment point on
a battery pack, the battery pack being detachably
couplable to a battery pack receptacle on the power
tool;

a first flexible connector having a first end configured
to be attachable to the first tethering attachment as-
sembly and a second end configured to be attacha-
ble to a stationary object;

a second flexible connector having a first end con-
figured to be attachable to the second tethering at-
tachment assembly and a second end configured to
be attachable to the first tethering attachment as-
sembly,

wherein, if the power tool falls and the battery pack
becomes detached from the power tool, the first teth-
ering attachment assembly and first flexible connec-
tor prevent the power tool from falling more than a
first distance from the stationary object, and the sec-
ond tethering attachment assembly and the second
flexible connector prevent the battery pack from fall-
ing more than a second distance from the power tool.

[0018] According to a second aspect of the present
invention, there is provided a tethering system for a cord-
less power tool comprising:

a battery pack configured to be detachably coupled
to a battery pack receptacle of a power tool;

a tethering attachment assembly configured to be
attachable to at least one attachment point on the
battery pack, the battery pack being detachably cou-
plable to a battery pack receptacle on the power tool;

an elongated flexible connector having a first end
configured to be attachable to the tethering attach-
ment assembly and a second end configured to be
attachable to the power tool or to a stationary object,

wherein, if the battery pack becomes detached from
the power tool, the tethering attachment assembly
and the flexible connector prevent the battery pack
from falling by a distance from the power tool.

[0019] The flexible connector may comprise a tether-
ing strap with first and second ends, the first end of the
tethering strap attachable to the tethering attachment as-
sembly and the second end of the first tethering strap
attachable to the power tool or to the stationary object.
In addition or alternatively, the flexible connector may be
attachable to the tethering attachment assembly by a first
clip, and is attachable to the power tool or to the stationary
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object by a second clip. If so, the first and second clips
may each comprise at least one of a carabineer and a
quick-release clip.
[0020] The tethering attachment assembly may com-
prise a U-shaped plate having first and second ends at-
tachable to first and second attachment points on the
battery pack.
[0021] The system may further comprise the power tool
having a housing and the battery pack receptacle.
[0022] The system may further comprise a secondary
tethering attachment assembly configured to be attach-
able to at least one attachment point on the power tool
and a secondary flexible connector having a first end
configured to be attachable to the first tethering attach-
ment assembly and a second end configured to be at-
tachable to a stationary object.
[0023] According to a third aspect of the present inven-
tion, there is provided a tethering system for a cordless
power tool comprising:

a power tool having a battery receptacle;
a battery pack configured to be detachably coupled
to a battery pack receptacle of a power tool;
a first U-shaped tethering attachment assembly at-
tachable to the power tool;
a second U-shaped tethering attachment assembly
attachable to the battery pack;
a first tethering strap having a first length, a first end
configured to be attachable to the first tethering at-
tachment assembly, and a second end configured
to be attachable to a first stationary object;
a second flexible connector having a second length,
a first end configured to be attachable to the second
tethering attachment assembly, and a second end
configured to be attachable to the first tethering at-
tachment assembly;
a third flexible connector having a first end config-
ured to be attachable to one of the battery pack and
the second flexible connector, and a second end
configured to be attachable to a second stationary
object to facilitate changing the battery pack while
the battery pack remains tethered to the second sta-
tionary object,
wherein, if the power tool falls and the battery pack
becomes detached from the power tool, the first teth-
ering attachment assembly and first flexible connec-
tor prevent the power tool from falling more than a
first distance from the first stationary object, and the
second tethering attachment assembly and the sec-
ond flexible connector prevent the battery pack from
falling more than a second distance from the power
tool.

RIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIGS. 1A and 1B are perspective views of an exem-

plary corded power tool tethering system.
FIG. 2A and 2B are side views of an exemplary em-
bodiment of a cordless power tool tethering system.
FIG. 3 is a close up perspective view of the battery
pack receptacle, the first tethering attachment as-
sembly, and the first flexible connector shown in
FIGS. 2A and 2B.
FIG. 4 is a close up side perspective view of the
battery pack receptacle, the first tethering attach-
ment assembly, and the first flexible connector
shown in FIGS. 2A and 2B.
FIG. 5 is a close-up side view of the battery pack,
the second tethering attachment assembly, and the
second flexible connector shown in FIGS. 2A and 2B.
FIG. 6 is a close-up rear perspective view of the bat-
tery pack, the second tethering attachment assem-
bly, and the second flexible connector shown in
FIGS. 2A and 2B.
FIG. 7 is a close-up bottom view of the battery pack,
the second tethering attachment assembly, and the
second flexible connector shown in FIGS. 2A and 2B.
FIG. 8 is a perspective view of the system of FIGS.
2A and 2B in use by a user.
FIG. 9, is a perspective view of the system of FIGS.
2A and 2B in use by a user during a fall.
FIG. 10 is a close up perspective view of the system
as shown in FIG. 9.
FIGS. 11-13 are side views another exemplary em-
bodiment of a cordless power tool tethering system.

DETAILED DESCRIPTION

[0025] Referring to FIGS. 2A and 2B, in an exemplary
embodiment, a cordless power tool tethering system 100
comprises a cordless power tool 102 powered by a de-
tachable battery pack 104. The power tool 102 incudes
a housing 106 comprising a motor housing 108, a trans-
mission housing 109, a handle 110 having a proximal
end 103 attachable to the motor housing 108, and a distal
end 105 attachable to a battery pack receptacle 112. The
motor housing 108 contains an electric motor (e.g., a
permanent magnet brushless motor, not shown) and the
transmission housing contains a transmission (e.g., a
multi-stage planetary transmission, not shown) that driv-
ingly couples the motor to a tool output spindle. The out-
put spindle may be connected to a tool bit holder or chuck
107 or to another power tool working implement such as
a saw blade holder, an abrasive wheel holder, or a nailer
driving mechanism. The handle 110 includes a trigger
switch 111 and a forward/reverse switch 113 coupled to
internal electronic circuitry (not shown) to control power
delivery to the motor. The battery pack receptacle 112
detachably and slidingly receives the battery pack 104.
The battery pack receptacle 112 includes threaded ap-
ertures 114 on opposing sides of the receptacle 112 con-
figured to removably receive threaded fasteners 116 for
retaining a myriad of accessories such as belt clips, tool
bit holders, lighting units, etc. The battery pack 104 in-
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cludes a clamshell housing 120 composed of a top por-
tion 122 and a bottom portion 124 fastened to one another
by a pair of threaded bolts 126.
[0026] Referring also to FIGS. 3 and 4, a first tethering
attachment assembly 118, similar to the tethering attach-
ment assembly 18 of Figs. 1A and 1B, is configured to
be permanently or removably attachable to the battery
pack receptacle 112. The first tethering attachment as-
sembly 118 comprises a U-shaped elastic coil or spring
element 120 covered by a nylon sleeve 126 with loops
123 at either end of the coil 120. Alternatively, the first
tethering attachment assembly may comprise a rigid
structure such as a plate, a rod, or a wire. The attachment
tethering attachment assembly 118 is removably and piv-
otally attachable to the battery pack receptacle 112 by
passing the threaded fasteners 116 through the loops
123 and into the threaded apertures 114 on the power
tool 102 that are otherwise used for attaching a belt teth-
ering attachment assembly to the power tool 102. In this
way, the first tethering attachment assembly 118 may be
easily retrofitted to existing power tools.
[0027] Together, the tethering attachment assembly
118 and the battery pack receptacle 112 form a closed
shape. A first flexible connector 134 comprises a tether-
ing strap 136 with a first end 140 and a second end 144.
The first end 140 is permanently or removably attachable
to the first tethering attachment assembly 118, e.g., by
a first clip or carabineer 142. The second end 144 is per-
manently or removably attachable to a stationary object,
e.g., by a second clip or carabineer 146 or by tying the
second end 144 to the stationary object. If the tool 102
falls from a height, the tethering strap 136 and the first
tethering attachment assembly 118 prevent the tool 102
from falling by a first distance approximately equal to a
length of the first tethering strap 136.
[0028] Referring also to FIGS. 5-7, a second tethering
attachment assembly 150 is configured to be attachable
to at least one attachment point on the battery pack 104.
The second tethering attachment assembly 150 compris-
es a U-shaped plate 152 attachable to the battery pack
housing 120 by the threaded bolts 126 that also fasten
the top and bottom portions 122, 124 of the battery pack
104. In this way, the U-shaped plate 152 may be retro-
fitted to existing battery packs. The plate 152 may be
composed of a rigid material such as metal (e.g., steel,
aluminum, or titanium), hard plastic, and/or carbon fiber.
A second flexible connector 154 comprises a second
tethering strap 156 having a first end 158 permanently
or removably attachable to the plate 152 and a second
end 160 that can be permanently or removably attacha-
ble to the first tethering attachment assembly 118. In the
depicted embodiment, the first end 158 permanently at-
tachable to the plate 152 by a loop sewn around the sec-
ond tethering attachment assembly 150. Alternatively,
the first end 158 may be permanently or removably at-
tachable to the second tethering attachment assembly
150, e.g., by a clip or carabineer, or by tying a knot around
the second tethering attachment assembly 150. In the

depicted embodiment, the second end 160 is permanent-
ly or removably attachable to the first tethering attach-
ment assembly 118, e.g., by a third clip or carabineer 162.
[0029] Referring also to FIGS. 8-10, in use, the power
tool 102 can be tethered to a stationary object 164 by the
first flexible connector 134, which is attachable to the first
tethering attachment assembly 118 on the power tool
102, as described above. The battery pack 104 is teth-
ered to the power tool 102 by the second flexible con-
nector 154, which is attachable to the first tethering at-
tachment assembly 118 on the power tool 102 and to the
second tethering attachment assembly 150 on the bat-
tery pack 104, as described above. If the power tool 102
falls during use, the first flexible connector 134 and the
first tethering attachment assembly 118 will prevent the
power tool 102 from falling away from the stationary ob-
ject 164 by more than a first distance this is approximately
equal to the length of the first flexible connector 134. If,
during a fall, the battery pack 104 becomes detached
from the battery pack receptacle 112, the second flexible
connector 154, the first tethering attachment assembly
104 and the second tethering attachment assembly 150
will prevent the battery pack from falling away from the
power tool 102 by more than a second distance that is
approximately equal to a length of the second flexible
connector 154. During a fall, the coil or spring element
120 of the first tethering attachment assembly 118 may
be configured to resiliently retain its elastic state with ap-
plication of force up to a limit, and to permanently plas-
tically deformed above a certain force, which reduces the
strain and impact load on the power tool housing 14, as
disclosed in U.S. Patent Application Publication No.
2017/0119137. Alternatively, the first tethering attach-
ment assembly 118 may comprise a rigid member such
as a rod, wire, or plate that does not deform.
[0030] Referring again to FIGS. 5-7, in another embod-
iment, the cordless power tool tethering system 100 may
include only one tethering attachment assembly 150 that
is configured to be attachable to at least one attachment
point on the battery pack 104. The tethering attachment
assembly 150 may comprise a U-shaped plate 152 at-
tachable to the battery pack housing 120 by the threaded
bolts 126 that also fasten the top and bottom portions
122, 124 of the battery pack 104. In this way, the U-
shaped plate 152 may be retrofitted to existing battery
packs. The plate 152 may be composed of a rigid material
such as metal (e.g., steel, aluminum, or titanium), hard
plastic, and/or carbon fiber. A single flexible connector
154 may comprise a tethering strap 156 having a first
end 158 permanently or removably attachable to the
plate 152 and a second end 160 that can be permanently
or removably attachable to an existing power tool or to a
stationary object. In the depicted embodiment, the first
end 158 is permanently attachable to the plate 152 by a
loop sewn around the second tethering attachment as-
sembly 150. Alternatively, the first end 158 may be per-
manently or removably attachable to the second tether-
ing attachment assembly 150, e.g., by a clip or carab-
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ineer, or by tying a knot around the second tethering at-
tachment assembly 150. In the depicted embodiment,
the second end 160 may be permanently or removably
attachable to an existing power tool or to a stationary
object by a third clip or carabineer 162.
[0031] Referring to FIGS. 11-14, in another embodi-
ment, the cordless power tool tethering system 100 may
additionally include a third flexible connector 170 config-
ured to facilitate changing the battery pack while keeping
the battery pack tethered to a stationary object. The third
flexible connector 170 comprises a third tethering strap
172 with a first end 174 removably connected to the sec-
ond end 160 of the second flexible connector 154, e.g.,
by a fourth clip or carabineer 176. Alternatively, the first
end 174 of the third tethering strap 172 may be perma-
nently or removably attachable directly to the second
tethering attachment assembly 150 on the battery pack
104 or to the first end 158 of the second tethering strap
156. The third tethering strap 172 also includes a second
end 178 that can be permanently or removably attacha-
ble to a stationary object, e.g., by a fifth carabineer or
clip 180.
[0032] In use, when the user wishes to change the bat-
tery pack, the third flexible connector 170 is attachable
at its first end 174 to the second flexible connector 154
by the fourth clip or carabineer 176 and at its second end
178 to a stationary object by the fifth carabineer or clip
180. Next, as shown in Fig. 12, the first end 160 of the
second flexible connector 154 is detached from the first
tethering attachment assembly 118 by unclipping the
third clip or carabineer 162. Then, as shown in Fig. 13,
the battery pack 104 is removed from the battery pack
receptacle 112 while the battery pack 104 remains teth-
ered to a stationary object by the second flexible connec-
tor 154 attachable to the battery pack 104 and the third
flexible connector 170 attachable to the second flexible
connector 154 and to the stationary object. The battery
pack 104 and second flexible connector 154 can then be
detached from the third flexible connector 170 and an-
other, fresh battery pack 104 with its own second flexible
connector 154 can be attachable to the third flexible con-
nector 170. Finally, the above steps can be reversed to
attach the fresh battery pack 104 to the power tool 102.
[0033] In the illustrated examples, the clips 142, 146,
162, 176 are well-known carabineers that can be oper-
ated as known in the art, and the clip 180 is a Skyhook™
Switch Connector 182 sold by Proto Industrial Tools. The
Skyhook™ Switch Connector 182 may be quickly and
securely attachable to a round or D-shaped ring. For ex-
ample, as shown in FIG. 14, the Skyhook™ Switch Con-
nector 182 can be quickly, releasably, and securely at-
tachable to one of a plurality of D-shaped rings 184, each
of which is affixed to a strap 183. Each strap 183 is se-
curely attachable to, e.g., a Tethering D-Ring Lift Bucket
186 sold by Proto Industrial Tools. The Lift Bucket 186
also includes a tethering strap 188 and carabineer 190
that may securely connect the Lift Bucket 186 to a sta-
tionary object. The carabineers and Skyhook™ Switch

Connectors may be substituted or exchanged for one
another.
[0034] Referring to FIGS. 15A-15C, in other embodi-
ments, any of the aforementioned carabineers or Sky-
hook™ Switch Connectors may be replaced with a quick
release clip 200. The quick-release clip 200 comprises
a cylindrical housing 202 with an elongated strap recep-
tacle 204 affixed to one transverse side of the housing
and a boss 206 affixed to and projecting from an opposite
transverse side of the housing 202. The strap receptacle
204 includes an elongated aperture 208 configured to
receive an end of a tethering strap (not shown) that is
fed through the aperture 208 and sewn together to form
a closed, secure connection. A J-shaped hook 210 has
one end pivotally connected to the boss 206 by a pivot
pin 212 and an opposite end with a eyelet 214. The hook
210 can pivot about the pivot pin 212 between a closed
position (FIG. 15A) in which the eyelet abuts against the
cylindrical housing 202 and an open position (FIG. 15C),
in which the eyelet is disposed away from the cylindrical
housing 202.
[0035] A cylindrical rod 216 is received in the cylindrical
housing 202 and is axially moveable along an axis of the
housing 202 between a closed position (FIG. 15A) in
which a front end of the rod 216 engages the eyelet 214
and an open position (FIG. 15C) in which the front of the
rod 216 is retracted into the housing 202. The rod 216 is
spring biased toward the closed position, and is coupled
to a latch 218. The latch 218 is pivotable between a locked
position (FIG. 15A) in which latch prevents axial move-
ment of the rod 216. an unlocked position (FIG. 15B) in
which the latch 218 enables axial movement of the rod
216, and an open position (FIG. 15C), in which the latch
218 is pulled away from the housing 202 to retract the
rod 216.
[0036] In use, one of the aforementioned tethering
straps may be attachable to the strap receptacle 204,
while the clip 200 may be releasably but securely attach-
able to another object (e.g., to the U-shaped tethering
attachment assembly 118 on the battery receptacle or to
a stationary object). To attach the clip 200 to an object,
the latch 218 is pivoted from the locked position (FIG.
15A) to the unlocked position (FIG. 15B), and then pulled
away from the housing 202 (FIG. 15C) to retract the rod
216 out of the eyelet 214 of the J-shaped hook 210. This
enables the J-shaped hook 210 to be pivoted away from
the housing 202, so that the object may be received in
the J-shaped hook. Once the object is received in the J-
shaped hook, the J-shape hook 210 is moved to its closed
position, the latch 218 is released causing the rod to
spring back and engage the eyelet 216, and the latch
218 is pivoted to its locked position (FIG. 15A) to keep
the J-shaped hook 210 closed around the object. It should
be understood that the above-described clips, carab-
ineers, Skyhook™ Switch Connectors, and quick release
clip 200 may be substituted or replaced with one another.
[0037] Example embodiments have been provided so
that this disclosure will be thorough, and to fully convey
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the scope to those who are skilled in the art. Numerous
specific details are set forth such as examples of specific
components, devices, and methods, to provide a thor-
ough understanding of embodiments of the present dis-
closure. It will be apparent to those skilled in the art that
specific details need not be employed, that example em-
bodiments may be embodied in many different forms and
that neither should be construed to limit the scope of the
disclosure. In some example embodiments, well-known
processes, well-known device structures, and well-
known technologies are not described in detail.
[0038] The terminology used herein is for the purpose
of describing particular example embodiments only and
is not intended to be limiting. As used herein, the singular
forms "a," "an," and "the" may be intended to include the
plural forms as well, unless the context clearly indicates
otherwise. The terms "comprises," "comprising," "includ-
ing," and "having," are inclusive and therefore specify the
presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the
presence or addition of one or more other features, inte-
gers, steps, operations, elements, components, and/or
groups thereof. The method steps, processes, and op-
erations described herein are not to be construed as nec-
essarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as
an order of performance. It is also to be understood that
additional or alternative steps may be employed.
[0039] When an element or layer is referred to as being
"on," "engaged to," "connected to," or "coupled to" an-
other element or layer, it may be directly on, engaged,
connected or coupled to the other element or layer, or
intervening elements or layers may be present. In con-
trast, when an element is referred to as being "directly
on," "directly engaged to," "directly connected to," or "di-
rectly coupled to" another element or layer, there may
be no intervening elements or layers present. Other
words used to describe the relationship between ele-
ments should be interpreted in a like fashion (e.g., "be-
tween" versus "directly between," "adjacent" versus "di-
rectly adjacent," etc.). As used herein, the term "and/or"
includes any and all combinations of one or more of the
associated listed items.
[0040] Although the terms first, second, third, etc. may
be used herein to describe various elements, compo-
nents, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not
be limited by these terms. These terms may be only used
to distinguish one element, component, region, layer or
section from another region, layer or section. Terms such
as "first," "second," and other numerical terms when used
herein do not imply a sequence or order unless clearly
indicated by the context. Thus, a first element, compo-
nent, region, layer or section discussed below could be
termed a second element, component, region, layer or
section without departing from the teachings of the ex-
ample embodiments.
[0041] Terms of degree such as "generally," "substan-

tially," "approximately," and "about" may be used herein
when describing the relative positions, sizes, dimen-
sions, or values of various elements, components, re-
gions, layers and/or sections. These terms mean that
such relative positions, sizes, dimensions, or values are
within the defined range or comparison (e.g., equal or
close to equal) with sufficient precision as would be un-
derstood by one of ordinary skill in the art in the context
of the various elements, components, regions, layers
and/or sections being described.
[0042] Numerous modifications may be made to the
exemplary implementations described above. For exam-
ple, the first tethering attachment assembly and second
tethering attachment assemblys can be attachable by a
single attachment point, can be form opened or closed
shapes, and can comprise a rigid, elastic, flexible, or
semi-flexible members, such as cords, plates, rods,
wires, and springs. The flexible connectors could have
other flexible or semi-flexible forms such as lanyards,
cords, rods, ropes, wires, strings, and springs. In addi-
tion, although the specification discloses carabineers
used as clips for attaching the ends of the flexible con-
nectors, other mechanical devices may be used such as
tying knots or bows, spring clips, quick-release connec-
tors, threaded fasteners, screws, bolts, and rivets. These
and other implementations are within the scope of this
application.

Claims

1. A tethering system for a cordless power tool com-
prising:

a first tethering attachment assembly configured
to be attachable to at least one attachment point
on a power tool;
a second tethering attachment assembly con-
figured to be attachable to at least one attach-
ment point on a battery pack, the battery pack
being detachably couplable to a battery pack re-
ceptacle on the power tool;
a first flexible connector having a first end con-
figured to be attachable to the first tethering at-
tachment assembly and a second end config-
ured to be attachable to a stationary object;
a second flexible connector having a first end
configured to be attachable to the second teth-
ering attachment assembly and a second end
configured to be attachable to the first tethering
attachment assembly,
wherein, if the power tool falls and the battery
pack becomes detached from the power tool,
the first tethering attachment assembly and first
flexible connector prevent the power tool from
falling more than a first distance from the sta-
tionary object, and the second tethering attach-
ment assembly and the second flexible connec-
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tor prevent the battery pack from falling more
than a second distance from the power tool.

2. The system of claim 1, wherein the first tethering
attachment assembly comprises a U-shaped mem-
ber having first and second ends attachable to the
power tool at first and second attachment points.

3. The system of claim 2, wherein the U-shaped mem-
ber comprises a coil configured to resiliently retain
an elastic state with application of force up to a
threshold force, and to permanently plastically de-
form above the threshold force.

4. The system of claim 1, wherein the first flexible con-
nector comprises a first tethering strap with first and
second ends, the first end of the first tethering strap
attachable to the first tethering attachment assembly
and the second end of the first tethering strap attach-
able to a stationary object.

5. The system of claim 4, wherein the first flexible con-
nector is attachable to the first tethering attachment
assembly by a first clip, and is attachable to the sta-
tionary object by a second clip.

6. The system of claim 5, wherein each of the first and
second clips comprises at least one of a carabineer
and quick release clip.

7. The system of claim 6, wherein the quick release clip
comprises a housing, a strap receptacle affixed to
the housing, and a hook pivotally connected to the
housing and moveable between a closed position
and an open position.

8. The system of claim 7, wherein the quick release clip
further comprises a rod axially moveable in the hous-
ing between a closed position in which the rod en-
gages an end portion of the hook when in the hook
is in the closed position and the rod may be disen-
gaged from the hook to enable the hook to pivot to
the open position.

9. The system of claim 1, wherein the second tethering
attachment assembly comprises a U-shaped plate
having first and second ends attachable to first and
second attachment points on the battery pack.

10. The system of claim 1, wherein the second flexible
connector comprises a second tethering strap with
first and second ends, the first end of the second
tethering strap attachable to the second tethering
attachment assembly and the second end of the sec-
ond tethering strap attachable to the first tethering
attachment assembly.

11. The system of claim 10, wherein the first end of the

second tethering strap is attachable to the to the first
tethering attachment assembly by a third clip.

12. The system of claim 1, further comprising a third flex-
ible connector having a first end configured to be
attachable to the battery pack and a second end con-
figured to be attachable to a stationary object, to fa-
cilitate changing the battery pack while the battery
pack remains tethered to the stationary object.

13. A tethering system for a cordless power tool com-
prising:

a battery pack configured to be detachably cou-
pled to a battery pack receptacle of a power tool;
a tethering attachment assembly configured to
be attachable to at least one attachment point
on the battery pack, the battery pack being de-
tachably couplable to a battery pack receptacle
on the power tool;
an elongated flexible connector having a first
end configured to be attachable to the tethering
attachment assembly and a second end config-
ured to be attachable to the power tool or to a
stationary object,
wherein, if the battery pack becomes detached
from the power tool, the tethering attachment
assembly and the flexible connector prevent the
battery pack from falling by a distance from the
power tool.

14. The system of claim 13, wherein the flexible connec-
tor comprises a tethering strap with first and second
ends, the first end of the tethering strap attachable
to the tethering attachment assembly and the second
end of the first tethering strap attachable to the power
tool or to the stationary object.

15. A tethering system for a cordless power tool com-
prising:

a power tool having a battery receptacle;
a battery pack configured to be detachably cou-
pled to a battery pack receptacle of a power tool;
a first U-shaped tethering attachment assembly
attachable to the power tool;
a second U-shaped tethering attachment as-
sembly attachable to the battery pack;
a first tethering strap having a first length, a first
end configured to be attachable to the first teth-
ering attachment assembly, and a second end
configured to be attachable to a first stationary
object;
a second flexible connector having a second
length, a first end configured to be attachable to
the second tethering attachment assembly, and
a second end configured to be attachable to the
first tethering attachment assembly;
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a third flexible connector having a first end con-
figured to be attachable to one of the battery
pack and the second flexible connector, and a
second end configured to be attachable to a sec-
ond stationary object to facilitate changing the
battery pack while the battery pack remains teth-
ered to the second stationary object,
wherein, if the power tool falls and the battery
pack becomes detached from the power tool,
the first tethering attachment assembly and first
flexible connector prevent the power tool from
falling more than a first distance from the first
stationary object, and the second tethering at-
tachment assembly and the second flexible con-
nector prevent the battery pack from falling more
than a second distance from the power tool.
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