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(57) ABSTRACT 

A battery pack has a housing With a plug portion rnateably 
receivable in a socket of a battery-powered poWer hand tool 
on Which the battery back is designed to be mounted. The 
battery pack also has a connector cable With a connector 
plug at its distal end rnateably receivable in the tool socket 
so that the battery pack can be disposed remotely from the 
tool. The battery pack can be mounted on tools With Which 
it does not rnate by use of an adapter having a plug portion 
rnateably receivable in the tool socket, and an adapter socket 
rnateably receiving the battery pack plug portion. Multiple 
battery packs may be interconnected on a Wearable carrier 
and connected to the tool by a cable With a plug connector. 
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POWER TOOL AND CONVERTIBLE REMOTE 
BATTERY PACK THEREFOR 

RELATED APPLICATION 

[0001] This application claims the bene?t of the ?ling date 
of copending US. Provisional Application No. 60/139,444, 
?led Jun. 16, 1999. 

BACKGROUND 

[0002] This application relates to poWer tools and, par 
ticularly, electrically poWered tools. The application relates 
in particular to battery-poWered poWer tools and battery 
packs for poWering same. 

[0003] Various types of poWer hand tools have been 
utiliZed for many years, including both electrically poWered 
tools and pneumatically poWered tools. Originally, such 
tools had to be connected by an electrical cable or a 
pneumatic hose to a source of electricity, typically AC, or a 
source of compressed air or the like. This limited the 
usefulness of the tools to the length of the cable or hose 
connecting the tool to the poWer source. 

[0004] Accordingly, cordless electric tools have been pro 
vided for a number of years. Such tools typically include a 
DC electric motor poWered by a battery, Which is typically 
embodied in a battery pack Which may be either built into 
the poWer tool or embodied in a portable battery pack Which 
may be removably attached to the poWer tool. The siZe of 
such battery packs is necessarily limited, otherWise the 
poWer tool Will become too hearty and/or unWieldy for 
convenient use. Thus, the poWer delivery capacity and 
running time of such cordless poWer tools is necessarily 
limited. 

SUMMARY 

[0005] This application discloses an improved battery 
poWered poWer tool and battery pack therefor Which avoid 
the disadvantages of prior battery-poWered tools, While 
affording additional structural and operating advantages. 

[0006] An important feature is the provision of a poWer 
tool and a battery pack therefor Which can be positioned 
remotely from the tool being poWered. 

[0007] In connection With the foregoing feature, another 
feature is the provision of a battery-poWered tool of the type 
set forth, Wherein the battery pack can be disposed either on 
the tool or remotely therefrom. 

[0008] Another feature is the provision of a battery-poW 
ered tool Which can have large poWer delivery capacity 
and/or running time While maintaining an ergonomic design 
characteriZed by relatively small siZe and light Weight. 

[0009] Still another feature is the provision of a remote 
battery pack Which is usable With eXisting battery-poWered 
poWer tools Without modi?cation of the tools. 

[0010] In connection With the foregoing feature, another 
feature is the provision of an adapter for use With an existing 
battery-poWered poWer tool to permit it to be poWered by the 
remote battery pack in accordance With the present inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] For the purpose of facilitating an understanding of 
the subject matter sought to be protected, there are illustrated 
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in the accompanying draWings embodiments thereof, from 
an inspection of Which, When considered in connection With 
the folloWing description, the subject matter sought to be 
protected, its construction and operation, and many of its 
advantages should be readily understood and appreciated. 

[0012] FIG. 1 is a side elevational vieW of a battery pack 
in accordance With a ?rst embodiment; 

[0013] FIG. 2 is a perspective vieW of a battery pack belt 
including a plurality of interconnected battery packs in 
accordance With another embodiment; 

[0014] FIG. 3 is a side elevational vieW of a poWer tool 
With a remote battery pack connected thereto by cable; 

[0015] FIG. 4 is a vieW similar to FIG. 3 illustrating the 
battery pack of FIG. 1 connected directly to the tool; 

[0016] FIG. 5 is a side elevational vieW of an adapter for 
adapting the battery pack or belt of FIGS. 1 and 2 to be 
plugged into an eXisting poWer tool; 

[0017] FIG. 6 is a vieW similar to FIG. 4 illustrating a use 
of the adapter of FIG. 5; 

[0018] FIG. 7 is a schematic circuit diagram of the 
arrangement of FIG. 4; and 

[0019] FIG. 8 is a schematic circuit diagram of the 
arrangement of FIG. 6. 

DETAILED DESCRIPTION 

[0020] Referring to FIGS. 1 and 7, there is illustrated a 
battery pack 10, in accordance With a ?rst embodiment. The 
battery pack 10 has a housing 11, Which encloses one or 
more rechargeable battery cells 11a, suf?cient to generate 
the required output voltage and current. The battery cells 11a 
may be thin metal ?lm lead-acid battery cells, Which may be 
of the type sold by Johnson Controls under the designation 
“Inspira,” or by Bolder Technologies under the designation 
“Bolder 9/5 sub-C TMF” (Thin Metal Film). The housing 11 
may have an upstanding plug connecting portion 12, Which 
includes electrical contacts 12a adapted for electrical con 
nection to mating contacts 12b (FIG. 7) in an associated 
poWer tool. The battery pack 10 is also provided With a 
connector 14, preferably of the same siZe and con?guration 
as the connecting portion 12, and connected or connectable 
by an elongated cable 15 to the battery cells in the housing 
11. In the embodiment illustrated in FIG. 1, the cable 15 is 
stored on a take-up reel 16 mounted in the housing 11, so 
that the connector 14 is disposed in the housing 11 out of 
sight When not in use. Alternatively, the bulk of the length 
of the cable 15 may be permanently disposed outside the 
housing 11 and either permanently or removably connected 
thereto. For this eventuality, the housing 11 may be provided 
With a plurality of grooves 17 in the outer surface thereof to 
facilitate Winding of the cable 15 around the housing 11 for 
storage purposes. 

[0021] Referring to FIG. 2, there is illustrated an alterna 
tive embodiment in the nature of a battery belt 20, compris 
ing an elongated strip of any suitable material provided With 
coupling or buckle portions 21 at the opposite ends thereof 
and adapted to be fastened around a Wearer’s Waist, shoul 
der, or the like. The belt 20 is provided With a plurality of 
sets of retaining straps 22 thereon, Which may be Velcro 
type straps, for eXample, for respectively securing in place 
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on the belt 20 a plurality of battery packs 23, Which are 
illustrated in the shape of parallelepipeds, but Which could 
have any desired con?guration. Each of the battery packs 23 
includes one or more rechargeable battery cells, Which may 
be of the thin metal ?lm lead-acid type. The battery belt 20 
is provide With a connector 14, like that of FIG. 1, connected 
by an elongated cable 15 to one of the battery packs 23. The 
cable 15 could be permanently connected to the battery pack 
23, but is preferably removably connected thereto, as by a 
suitable connector 26. The battery packs 23 are intercon 
nected by jumper cables 27, Which may be con?gured to 
interconnect the battery packs in series or in parallel, as 
desired. In the illustrated embodiment, each of the jumper 
cables 27 may be a multi-conductor cable, and each of the 
battery packs has plural terminal locations, each of Which 
may include a pair of terminals, respectively connected to 
the output terminals of the battery cell con?guration. HoW 
ever, it Will be appreciated that any of a number of other 
different types of battery pack terminal con?gurations and/or 
cable con?gurations could be utiliZed. 

[0022] The battery pack con?gurations disclosed herein 
do not have to be directly mounted on the poWer tool being 
poWered, as With prior art battery packs. Rather, the battery 
pack 10 or the battery belt 20 can be located remotely from 
the tool itself and interconnected thereto by the elongated 
cable 15. Referring to FIG. 3, there is illustrated a poWer 
tool 30, Which may be a drill or impact Wrench or the like. 
While the poWer tool 30 is shoWn With a generally “pistol 
grip” con?guration, it Will be appreciated that the battery 
packs disclosed herein could be used With other types of 
poWer tools, such as screWdrivers, right angle drills or the 
like. The poWer tool 30 has an elongated handle 31 With a 
distal end surface 32 in Which is formed a connection socket 
or receptacle 33 in Which the contacts 12b are disposed, the 
receptacle 33 being speci?cally designed to receive the 
connecting portion 12 of the battery pack 10 or the connector 
14 of either the battery pack 10 or the battery belt 20. This 
permits the poWer tool 30 to be utiliZed at a location remote 
from the battery pack or battery belt by a distance limited 
only by the length of the cable 15. In this regard, the cable 
15 is preferably designed With loW-loss conductors to mini 
miZe poWer loss. 

[0023] This arrangement is particularly advantageous for 
coupling to the poWer tool battery packs of a siZe and Weight 
Which Would normally make them unsuitable for direct 
mounting on the poWer tool. Thus, for example, the battery 
pack 10 could be made of a very large siZe to increase the 
poWer delivery capability and/or the running time of the 
poWer tool. In this case, Where the battery pack 10 is of a siZe 
Which Would effectively prohibit its direct mounting on the 
tool, it could be provided Without the connecting portion 12. 
The battery belt 20 is designed to interconnect a plurality of 
smaller battery packs to obtain the effect of a single large 
battery pack and is designed to be Worn about a user’s body, 
Which can accommodate much greater Weights than can the 
user’s hand Which is manipulating the poWer tool. 

[0024] Referring to FIGS. 4 and 7, there is illustrated the 
tool 30 of FIG. 1 With the battery pack 10 directly connected 
thereto and mounted thereon by means of the coupling 
portion 12. In this case the cable 15 is Wrapped around the 
battery pack housing 11, as opposed to being stored in a 
take-up reel therein. It Will be appreciated that, alternatively, 
the cable 15 could be permanently connected to the poWer 
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tool and could be stored on a take-up reel therein, in Which 
case the cable Would be adapted to be removably connected 
to the battery pack 10 or the battery belt 20. 

[0025] For purposes of utiliZing the battery packs of the 
present invention With eXisting poWer tools not specially 
designed for use With the battery packs of FIGS. 1 and 2, 
there is provided an adapter 35, illustrated in FIGS. 5 and 
8. The adapter 35 has a housing 36 With an upstanding 
connecting portion 37, Which is substantially the same as the 
corresponding connecting or turret portion of a prior-art 
battery pack of the type designed for use With a typical 
prior-art battery-poWered poWer tool, such as that disclosed, 
for eXample, in US. Pat. No. 5,213,913, the disclosure of 
Which is incorporated herein by reference. The connecting 
portion 37 includes electrical contacts 37a adapted to elec 
trically engage mating contacts 37b in the associated poWer 
tool. Formed in the bottom surface of the housing 36 is a 
receptacle 38 dimensioned to mateably receive the connect 
ing portion 12 of the battery pack 10 or the connector 14 of 
the battery pack 10 or the battery belt 20 of FIGS. 1 and 2. 
The receptacle 38 includes suitable electrical connectors 38a 
for electrical connection to the terminals 12a of the connec 
tor 14 or connecting portion 12 and to the connectors of the 
connecting portion 37. 

[0026] Referring to FIGS. 6 and 8, there is illustrated a 
prior poWer tool 30A having a handle 31A With a standard 
battery pack receptacle or cavity 33A formed in the distal 
end surface 32A thereof. In use, the connecting portion 37 of 
the adapter 35 is plugged into the receptacle 33A, and the 
connecting portion 12 of the battery pack 10 (or the con 
nector 14 of either the battery pack 10 or the battery belt 20) 
is in turn plugged into the receptacle 38 of the adapter 35. 

[0027] The matter set forth in the foregoing description 
and accompanying draWings is offered by Way of illustration 
only and not as a limitation. While particular embodiments 
have been shoWn and described, it Will be obvious to those 
skilled in the art that changes and modi?cations may be 
made Without departing from the broader aspects of appli 
cants’ contribution. The actual scope of the protection 
sought is intended to be de?ned in the folloWing claims 
When vieWed in their proper perspective based on the prior 
art. 

What is claimed is: 
1. A battery pack comprising: 

a small portable housing of a siZe adapted to be mounted 
on a poWer hand tool, 

a battery disposed in the housing and having positive and 
negative terminals, 

a plug portion projecting from the housing and adapted to 
be received in a socket portion in an associated poWer 
hand tool, 

?rst connector terminals on the plug portion respectively 
connected to the battery terminals, 

a cable connectable to the battery terminals and extending 
outside the housing to a distal end, and 

a plug connector having second connector terminals con 
nected to the distal end of he cable and adopted to be 
received in a socket portion in an associated poWer 
hand tool. 
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2. The battery pack of claim 1, wherein the battery is a 
rechargeable battery. 

3. The battery pack of claim 1, Wherein the plug portion 
is unitary With the housing. 

4. A battery pack assembly comprising: 

a carrier adapted to be Worn on a user’s person, 

at least one battery pack mounted on the carrier, 

a cable having a proximal end electrically connected to 
the netWork and a distal end, and 

a connector connected to the distal end of the cable. 
5. The assembly of claim 4, Wherein the connector is a 

male plug-type connector. 
6. The assembly of claim 4, Wherein the carrier is in the 

form of a belt. 
7. The assembly of claim 4, and further comprising a 

plurality of electrically interconnected battery packs on the 
carrier. 

8. An adapter for connecting terminals of a battery pack 
plug portion to terminals of a socket portion of an associated 
poWer hand tool, the adapter comprising: 

a body, 

an adapter plug portion projecting from the body and 
rnateably receivable in a mounted condition in the 
socket portion of an associated poWer hand tool, 

?rst terminals on the adapter plug portion connectable 
With terminals in the socket portion of the associated 
hand tool When the adapter plug portion is in its 
rnounted condition, 

an adapter socket in the body adapted for rnateably 
receiving the plug portion of an associated battery pack 
in a mounted condition, and 

second terminals in the adapter socket connectable With 
terminals of an associated battery pack plug portion 
When the battery back plug portion is in its rnounted 
condition in the adapter socket. 

9. The adapter of claim 8, Wherein the adapter plug 
portion is unitary With the body. 

10. In combination: 

a poWer hand tool having a socket formed therein, and 

tool terrninals disposed in socket; and 

a battery pack including a small portable housing of a siZe 
adapted to be mounted on the hand tool, 

a battery disposed in the housing and having positive and 
negative battery terminals, 

May 15, 2003 

a plug portion projecting from the housing and adapted to 
be received in the socket of the hand tool for mounting 
the battery pack on the hand tool, 

?rst connector terminals on the plug portion respectively 
connectable With the tool terrninals When the plug 
portion is disposed in the socket, 

a cable connectable to the battery terminals and extending 
outside the battery pack housing to a distal end, and 

a plug connector having second connector terrninals con 
nected to the distal end of the cable, 

the connector being adapted to be received in the tool 
socket for connection of the second connector terminals 
to the tool terminals. 

11. In combination: 

a poWer hand tool having a socket formed therein, and 

tool terrninals disposed in socket; 

an adapter body, 

an adapter plug portion projecting from the adapter body 
and rnateably receivable in a mounted condition in the 
tool socket, 

?rst adapter terminals on the adapter plug portion con 
nectable With the tool terrninals When the adapter plug 
portion is disposed in the tool socket, 

an adapter socket in the body, and 

second adapter terminals in the adapter socket connected 
With the ?rst adapter terminals; and 

a battery pack including a small portable housing of a siZe 
adapted to be mounted on the tool, 

a battery disposed in the housing and having positive and 
negative battery terminals, 

a battery pack plug portion projecting from the housing 
and adapted to be received in the adapter socket, and 

battery pack connector terminals on the battery pack plug 
portion respectively connectable With the adapter sec 
ond terrninals When the battery pack plug portion is 
disposed in the adapter socket, 

thereby to mount the battery pack on the tool and connect 
the battery terminals to the tool terrninals although the 
battery pack plug portion does not mate with the tool 
socket. 


