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(57) Abrégé/Abstract:

A cable light includes a battery receptacle that is electrically coupled to a first light module and a second light module. The battery
receptacle includes a battery port that receives and retains a battery, such as a power tool battery pack. The first light module and
the second light module each include a housing supporting a lens, a light emitter such as an LED, a reflector, and a hanger to hang
the light modules on a workpiece. The first light module is electrically coupled to the battery receptacle, and the second light
module is electrically coupled to the battery receptacle via a connection with the first light module. The battery receptacle
communicates electrical power from the battery pack to the light modules to power the light emitters.
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ABSTRACT

A cable light includes a battery receptacle that is electrically coupled to a first light module and a
second light module. The battery receptacle includes a battery port that receives and retains a
battery, such as a power tool battery pack. The first light module and the second light module each
include a housing supporting a lens, a light emitter such as an LED, a reflector, and a hanger to hang
the light modules on a workpiece. The first light module is electrically coupled to the battery
receptacle, and the second light module is electrically coupled to the battery receptacle via a
connection with the first light module. The battery receptacle communicates electrical power from

the battery pack to the light modules to power the light emitters.
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CABLE LIGHT

[0001]

BACKGROUND

[0002] Lights are often required on job sites or in other construction areas where light is
generally not available. While area lights or flash lights can provide some illumination, they

must be repositioned constantly to provide the necessary light in a large area.
SUMMARY OF THE INVENTION

[0003] The invention provides, in one aspect, a cable light including a battery receptacle
having a housing defining a battery port configured to receive and retain a removable power
tool battery pack. The cable light also includes a first light module electrically coupled to the
battery receptacle. The first light module includes a housing supporting a lens and a light
emitter configured to receive power from the removable power tool battery pack. The cable
light further includes a second light module electrically coupled to the battery receptacle via the
first light module. The second light module includes a housing supporting a lens and a light

emitter configured to receive power from the removable power tool battery pack.

[0004] The invention provides, in another aspect, a lighting system includes a removable
power tool battery pack including a battery cell, a battery receptacle having a housing defining
a battery port that receives and retains the removable power tool battery pack, and a first light
module that is electrically coupled to the battery receptacle via a first cable extending between
the battery receptacle and the first light module. The first light module includes a housing
supporting a reflector, a light emitter configured to receive power from the removable power
tool battery pack, a hanger, and a lens. The lighting system also includes a second light module
that is electrically coupled to the battery receptacle via a second cable extending between the

first light module and the second light module. The second light module includes a housing
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supporting a reflector, a light emitter configured to receive power from the removable power

tool battery pack, a hanger, and a lens.

[0005] Other aspects of the invention will become apparent by consideration of the detailed

description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] To easily identify the discussion of any particular element or act, the most significant
digit or digits in a reference number refer to the figure number in which that element is first

introduced.

[0007] FIG. 1 schematically illustrates a cable light system.

[0008] FIG. 2 is a perspective view of a battery receptacle for the cable light system of FIG. 1.
[0009] FIG. 3 is a perspective view of a light module for the cable light system of FIG. 1.
[0010] FIG. 4 is a perspective view of the light module of FIG. 3 with a lens removed.

[0011] FIG. 5 is a cross-section of the light module of FIG. 3.

[0012] FIG. 6 is a perspective view of the light module of FIG. 3.

[0013] FIG. 7 is a perspective view of a hanger of the light module of FIG. 3.

[0014] FIG. 8 is a side view of the light module of FIG. 3.

[0015] FIG. 9 is a perspective view a battery pack for use with the battery receptacle of FIG.
2.

[0016] Before any embodiments of the invention are explained in detail, it is to be understood
that the invention is not limited in its application to the details of construction and the
arrangement of components set forth in the following description or illustrated in the following
drawings. The invention is capable of other embodiments and of being practiced or of being
carried out in various ways. Also, it is to be understood that the phraseology and terminology

used herein is for the purpose of description and should not be regarded as limiting. The use of
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"including," "comprising," or "having" and variations thereof herein is meant to encompass the
items listed thereafter and equivalents thereof as well as additional items. Unless specified or
limited otherwise, the terms "mounted," "connected," "supported,” and "coupled" and variations
thereof are used broadly and encompass both direct and indirect mountings, connections,
supports, and couplings. Further, "connected" and "coupled" are not restricted to physical or

mechanical connections or couplings.
DETAILED DESCRIPTION

[0017] FIG. 1 illustrates a cable light system 100 that includes a battery receptacle 102 and a
plurality of light modules 104 connected to the battery receptacle 102. While three light

modules 104 are illustrated, more or fewer light modules 104 could be provided.

[0018] FIG. 2 illustrates the battery receptacle 102 of the cable light system 100 of FIG. 1.
The battery receptacle 102 includes a housing 202 that defines a battery port 204 to receive the
particular battery that is intended to power the cable light system 100. In the embodiment of
FIG. 9, the battery is a power tool battery pack 900 (e.g., a lithium ion chemistry pack, a nickel
cadmium chemistry pack, etc.) that includes a plurality of battery cells that hold electrical
power. The power tool battery pack 900 is commonly used to interchangeably power tools such
as drills, saws, and the like. The power tool battery pack 900 is a rechargeable battery pack that

is detachably coupled to each power tool or device it is used with.

[0019] The battery port 204 includes a recess 212 that is sized and shaped to receive at least a
portion of the battery pack 900. The battery receptacle 102 includes charger electrical contacts
(not shown) disposed within a cavity 214 that are configured to mechanically and electrically
engage battery pack contacts 902 to communicate electrical power and/or data signals
therebetween. In addition, the battery port 204 includes two slots 216 disposed on opposed
sides of the recess 212 that are configured to receive battery latch members 904 to secure and
maintain engagement of the battery pack 900 to the battery port 204, For example, the
engagement between the battery latch members 904 and the slots 216 allow the battery pack
900 to be retained within the battery port 204 even when the battery receptacle 102 is rotated 90
degrees or 180 degrees (i.c., flipped upside-down), or suspended above a work area. In the

illustrated embodiment, the battery port 204 is configured to receive a stem 906 the battery
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pack 900 that is inserted along a vertical insertion axis. However, in other embodiments, the
battery port 204 may be configured to receive a battery pack configured as a ‘slide on’ battery

that is inserted along a horizontal insertion axis.

[0020] The battery port 204 also includes an AC connector 220 disposed within a second
cavity 222. As seen in FIG. 2, the AC connector 220 is disposed within the recess 212 of the
battery port 204 such that the AC connector 220 is blocked when the battery pack 900 is
received by the battery receptacle 102. The AC connector 220 receives power from, for
example, a standard AC power cord such that the battery receptacle can receive power from an
external AC power source to power the cable light system. When such a cord or another
external power source is coupled to the AC connector 220, the battery receptacle 102 cannot
receive the battery pack 900. As such, only one power source (e.g., the battery pack 900 or an
external power source via the AC connector 220) can be coupled to the battery receptacle 102 at

any time,

[0021] The battery receptacle 102 further includes a pair of hooks 224. The hooks 224 are
used to, for example, hang the battery receptacle in a work area. The hooks 224 may engage a

fastener such as a nail or screw that might be placed in a structural member with a work area.

[0022] A cable 206 extends from the housing 202 and is operable to deliver power provided
by the battery to each of the light modules 104 (illustrated in FIGS. 3-8). In one construction,
the cable 206 includes a wire, which carries electrical power and signals, wrapped in an
clastomeric material (e.g., rubber) such that the cable 206 is flexible. The flexibility of the
cable 206 allows the light modules 104 to be moved more freely relative to the battery
receptacle 102. In addition, the elastomeric material may be waterproof such that water cannot
come into contact with the wire within the elastomeric material. In some constructions, the
elastomeric material may be coupled to the light modules 104 or the battery receptacle 102 such
that only the wire extends into the housing. The coupling of the elastomeric material to the
light modules 104 or the battery receptacle 102 may create a water tight seal such that water

cannot enter the light modules 104 or the battery receptacle 102 proximate the seal.

[0023] A power actuator 208 is provided to turn the light modules 104 on or off as may be

desired. In the illustrated embodiment, the power actuator 208 is a button provided on the
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battery receptacle 102. In other embodiments, the power actuator 208 may be a switch, a slider,
a dial, a touch screen interface, and the like that is disposed on one or more of the battery
receptacle 102 and the light modules 104. In some constructions, the power actuator 208 can
perform other functions such as activating different modes (e.g., 1/4 power, 1/2 power,
blinking, activation of a subset of light modules 104, a colored light mode, a timed automatic
shut-off, etc.). In the illustrated construction, the battery receptacle 102 includes a display 210
that is capable of providing information to the user. For example, the display 210 may be an
LCD or LED screen that displays operational characteristics of the light modules 104 such as an
on/off status of each light module 104, a collective on/off status of all of the light modules 104,
a charge status of the battery pack 900, a light intensity level, a color of the lights, or a timer

(e.g., a countdown until an automatic shut-off).

[0024] FIG. 3 illustrates one example of the light module 104 that is suitable for use with the
cable light system 100 of FIG. 1. The light module 104 includes a light housing 302 and an end
cap 308 that supports a first cable 206 that provides power from the battery receptacle 102 and
a second cable 206A that directs power to the next light module 104 in the cable light system
100. The light housing 302 includes a first light housing section 302A and a second light
housing section 302B. Similarly, the end cap 308 includes a first end cap section 308A and a

second end cap section 302B.

[0025] In some embodiments, a single cable 206 may extend through the end cap 308 or the
light housing 302 of each light module 104. Alternatively, multiple discrete cables 206 may
extend between adjacent light modules 104 or between a light module 104 and the battery
receptacle 102 such that each cable has an endpoint disposed adjacent light modules 104 or the
battery receptacle 102.

[0026] A lens 304 is coupled to the housing 202 and is arranged to protect a light emitter 402
and is operable to diffuse, focus, or simply transmit the light emitted from the light emitter 402,
In some constructions, the lens 304 may modify the color, the temperature, or other features of

the light emitted by the light emitter 402 as required.
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[0027] A hanger 306 is connected to the light housing 202 and provides a convenient means
for hanging the light module 104 during use. The hanger 306 is movable relative to the housing

to allow for the re-positioning or reorienting of the light module 104 as may be desired.

[0028] With reference to FIG. 4, the various components of the light emitter 402 are better
illustrated. As illustrated, the light emitter 402 includes three LEDs 404 positioned behind the
lens 304 and arranged to emit light through the lens 304. The LEDs 404 can be any
commercially available LED. In other constructions, other light sources may be used. It should
be noted that while three LEDs 404 are illustrated in FIG. 4, other constructions may include
fewer LEDs 404 or more LEDs 404, as required.

[0029] FIG. 5 illustrates the arrangement of various internal components within the light
housing 302 of the light module 104. As illustrated, the lens 304 engages and is supported in an
operating position by the light housing 302.

[0030] A reflector 502 is positioned behind the lens and includes a plurality of pockets or
opening through which the LEDs 404 extend. In preferred constructions, the reflector 502
includes a reflective surface that enhances the quantity of light that is emitted through the lens
304.

[0031] A circuit board and heat sink 504 is positioned behind the reflector 502 and supports
the LEDs 404. The circuit board and heat sink 504 provides power to the LEDs 404 and
conducts heat away from the LEDs 404 to control the temperature of the LEDs 404.

[0032] The end cap 308 provides for passage of the cable 206 through the light housing 302
and also supports circuitry needed to draw power from the cable for the LEDs 404 of the light
housing. As seen in FIG. 5, the first end cap section 308A and the second end cap section 308B
are symmetric sections that engage each other and support or capture the cable 206 in a bore
310 defined therebetween. The end cap 308 is enclosed by the first housing section 302A and
the second housing section 302B. Each of the first housing section 302A and the second
housing section 302B include four fastener bosses 506 that are each arranged to receive one of
four fasteners 508 that attach first housing section 302A and the second housing section 302B.

While four fastener bosses 506 and fasteners 508 are illustrated, other constructions may use
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fewer or more as may be required. The configuration described above allows the first end cap
section 308 A and the second end cap section 308B to be retained together by the coupling of
the first housing section 302A and the second housing section 302B such that fasteners or other
coupling features are unnecessary. However, in other constructions, the first end cap section
308A and the second end cap section 308B may be coupled via fasteners, adhesives, or other

suitable means.

[0033] FIG. 6 and FIG. 8 better illustrate the hanger 306. The hanger 306 is preferably a
cylindrical member that includes a hanger hook 602 at a position near its center. The hanger
hook 602 is shaped to facilitate hanging the light module 104 on a fastener, such as a nail or

screw that might be placed in a structural member.

[0034] A hanger lock 604 is formed as part of the light housing 302 and is arranged to engage
the hanger hook 602 to lock the hanger hook 602 in a desired position.

[0035] The hanger 306, best illustrated in FIG. 7, includes the hanger hook 602 that is
substantially centered between a first hanger end 702 and a second hanger end 702. Each hanger
end 702 is arranged to rotatably engage the light housing 302 to allow for the repositioning of
the hanger 306 with respect to the light housing 302.

[0036] As is better illustrated in FIG. 8, the hanger lock 604 includes a plurality of lock knobs
802 that are spaced apart from one another in a circular arrangement to define a plurality of
lock spaces 804. In the illustrated construction, eight lock knobs 802 cooperate to define eight
lock spaces 804 therebetween. Of course, other numbers of lock knobs 802 and lock spaces 804
could be employed if desired. Each of the lock knobs 802 includes a tapered conical or

frustoconical member that extends from the surface of the light housing 302.

[0037] While FIG. 8 illustrates only the hanger lock 604 on one side of the light housing 302,
it should be understood that a similar hanger lock 604 is formed on the opposite end of the light
housing 302. Thus, each hanger end 702 is positioned in an aperture formed in the light housing

302 in the center of each hanger lock 604,

[0038] In operation, a user inserts a power tool battery pack or other battery into the battery

port 204 of the battery receptacle 102 of FIG. 2. The power button 208 is then depressed to
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activate the cable light system 100 and deliver power to the various light modules 104. The
display 210 can provide the user information such as illumination level, the state of charge of

the battery, the duration of illumination at the current level, etc. as may be desired.

[0039] Each light module 104 is positioned as desired and is attached to a structural member
or hung from an object using the hanger 306. The light housing 302 can be rotated or pivoted
with respect to the hanger hook 602 to one of eight positions. Each position is defined by the
lock spaces 804. Specifically, the hanger 306 rotates over the lock knobs 802 and "falls" within
the lock spaces 804 to fix the position of the hanger 306.

[0040] Various features and advantages of the invention are set forth in the following claims.
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The embodiments of the invention in which an exclusive property or privilege is claimed are

defined as follows:

1. A cable light comprising:

a battery receptacle including a housing defining a battery port configured to receive and
retain a removable power tool battery pack;

a first light module electrically coupled to the battery receptacle, the first light module
including a housing supporting a lens, a heat sink positioned in the housing behind the lens, a light
emitter mounted to the heat sink, and a hanger movably coupled to the housing, the light emitter
configured to receive power from the removable power tool battery pack, the hanger configured to
engage a fastener; and

a second light module electrically coupled to the battery receptacle via the first light module,
the second light module including a housing supporting a lens, a heat sink positioned in the housing
behind the lens, a light emitter mounted to the heat sink, and a hanger movably coupled to the
housing, the light emitter configured to receive power from the removable power tool battery pack,

the hanger configured to engage a fastener.

2. The cable light according to claim 1, wherein the light emitter of the first light module
includes an LED and the light emitter of the second light module includes an LED.

3. The cable light according to claim 1, wherein the battery receptacle further includes a power
actuator operable to selectively provide power from the removable power tool battery pack to the

first and second light modules.

4, The cable light according to claim 1, wherein the battery receptacle further includes an AC

connector configured to be coupled to an external AC power source.

5. The cable light according to claim 4, wherein the AC connector is blocked by the removable

power tool battery pack when the removable power tool battery pack is coupled to the battery port.

6. The cable light according to claim 1, wherein the battery port is configured to receive and

retain a removable lithium-ion power tool battery pack.

9
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7. The cable light according to claim 1, wherein the hanger of the first light module is rotatably
coupled to the housing of the first light module, and wherein the hanger of the second light module is
rotatably coupled to the housing of the second light module.

8. The cable light according to claim 7, wherein the housing of the first light module further
includes a plurality of lock knobs defining a plurality of lock spaces therebetween, and wherein the
hanger of the first light module is configured to be retained within each of the lock spaces by the
lock knobs to define a plurality of rotational positions of the hanger.

9. The cable light according to claim 7, wherein each hanger includes a hanger hook centered

between a first hanger end and a second hanger end.

10. The cable light according to claim 1, wherein the housing of the first light module includes a
two-piece housing coupled together by a fastener, wherein the first light module further includes an
end cap at least partially enclosed by the two-piece housing, and wherein a cable extends through the

end cap and provides power to the light emitter.

1. The cable light according to claim 1, wherein the battery receptacle further includes a

display operable to provide information related to the cable light to a user.

12. The cable light according to claim 1, wherein a cable extends from the battery receptacle to
the first light module to provide power from the removable power tool battery pack to the first light

module.

13. The cable light according to claim 12, wherein the cable further extends from the first light
module to the second light module to provide power from the removable power tool battery pack to

the second light module.

14. The cable light according to claim 12, wherein the cable extends through the housing of the
first light module to the second light module.

10
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15. A lighting system comprising:

a removable power tool battery pack including a battery pack housing, a battery cell
positioned within the battery pack housing, a plurality of battery pack contacts supported on the
battery pack housing, and a latch member movably coupled to the battery pack housing;

a battery receptacle including a battery receptacle housing defining a battery port that
receives at least a portion of the removable power tool battery pack, and a slot that engages the latch
member to releasably retain the removable power tool battery pack;

a first light module that is electrically coupled to the battery receptacle via a first cable
extending between the battery receptacle and the first light module, the first light module including a
housing supporting a reflector, a light emitter configured to receive power from the removable power
tool battery pack, a hanger, and a lens; and

a second light module that is electrically coupled to the battery receptacle via a second cable
extending between the first light module and the second light module, the second light module
including a housing supporting a reflector, a light emitter configured to receive power from the

removable power tool battery pack, a hanger, and a lens.

16. The lighting system according to claim 15, wherein the battery receptacle further includes an

AC connector configured to be coupled to an external AC power source.

17. The lighting system according to claim 16, wherein the AC connector is blocked by the
removable power tool battery pack when the removable power tool battery pack is coupled to the

battery port.

18. The lighting system according to claim 15, wherein the power tool battery pack is a lithium-
ion battery pack configured to be coupled to at least one power tool in addition to the battery port.

19. The lighting system of claim 15, wherein the housing of the first light module further
includes a plurality of lock knobs defining a plurality of lock spaces therebetween, and wherein the
hanger is configured to be retained within each of the lock spaces by the lock knobs to define a

plurality of rotational positions of the hanger.

11
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20. The lighting system of claim 15, wherein the first cable and the second cable form a single

cable.

21. A lighting system comprising:

a removable power tool battery pack including a battery cell, the removable power tool
battery pack configured to interchangeably power tools and detachably couple to each tool;

a battery receptacle including a housing defining a battery port that receives and retains the
removable power tool battery pack;

a first light module that is electrically coupled to the battery receptacle via a first cable
extending between the battery receptacle and the first light module, the first light module including a
housing supporting a lens and a light emitter configured to receive power from the removable power
tool battery pack; and

a second light module that is electrically coupled to the battery receptacle via a second cable
extending between the first light module and the second light module, the second light module
including a housing supporting a lens and a light emitter configured to receive power from the

removable power tool battery pack.

12
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