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(57) Abrége/Abstract:
A power providing device that has a battery, a protective housing a terminal cap, and a fuse on a substrate.
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ABSTRACT
A power providing device that has a battery, a
protective housing a terminal cap, and a fuse on a

substrate.
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TRACE FUSE

Claim Of Priority

ThlS appllcatlon clalms the benefit of U.S. patent
appllcatlon number 60/279 167 filed on March 27 2001.

'BACKGROUND INFORMATION

The invention relates generally to fuses.

BRIEF DESCRIPTION OF THE DRAWINGS

For a.fuller'underStanding of the nature and

objects of the invention, reference should be made to

the folloWing detailed description taken in conjunction

with the accompanying drawings, in which:

Figure 1 is a partlally cross sectioned side view
of a dev1ce in accordance with one embodlment of the

invention;

Figure 2 is a perspective view of a housing in

accordance with one embodiment of the invention;

Figure 3 1is a perspectlve view of a device in

accordance w1th one embodlment of the invention;

Figure 4A shows a substrate with a fuse in

accordance with one embodiment of the invention;

Figure‘4B is a cross sectional side view of the

substrate and fuse shown in figure 4A taken along the

line 4B -- 4B;
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Figure 5A shows a substrate with a fuse in

accordance with one embodiment of the invention;

Figure 5B is a crossfsectional-side'view'of the
substrate and fuse shown in figure 5B taken along the

line 5B -- 5B; and

Figure 6 shows a substrate with several fuses in

accordance with one embodiment of the invention.

' DETAILED DESCRIPTION

The present invention is a power providing device.
Figures 1, 2 and 3 show an embodiment of the invention
that ineludes'abattery10having a terminal pin 13
extending from a header 16. The battery 10 may include
an electrode l9lhavinglithium. The battery 10 may be a
primary (non-rechargeable) battery, Oor may be a

secondary'battery (rechargeable) .

A.Substrate‘22'may be attached to the battery 10,
and a fuse 25 may be attached to the substrate 22 and
electrically connected to the terminal pin 13; Figures
4A and 4B show a substrate and a fuse. The fuse 25 may
include:copper'or tin, or both. The fuse 25 may be.
designed'to separate at less than aboutizo amps of

electric current.

The protective housing 28 may be attached to the
batteryglo, for example with shrink wrap 29. The
substrate 22 may contact the housing 28. The;proteCtiVe

housing 28 may have an'orifice31 within which the
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terminal pin 13 may reside. A conductive terminal cap
34 may be attached to the housing 28. The subStrate 22
may reside between the'terminal cap 34 and the battery
10. The substrate 22 may reside between the terminal

cap 34 and the housing 28.

Figures 4A.and_4B show a fuse having a
substantially Straight,conductive path. Figure 5 shows

a fuse 25'that provides a zig-zag conductive path. 1In

‘this manner, the size of the substrate 22 need not

change to accommodate fuses 25 of differing_lehgths.

Figures 4A and 4B.show an embodiment of the
invention in which theque.ZS 1s embedded in the
substrate'22. In this fashion, the fuse 25 may be
protected from damage that might otherwise be Caused,«
for example, during assemblyof the substrate 22 with
the battery 10t The'¢ustomafy glaSs enClOsure found in

many fuses may not be present.

Figure 6 shows an embodiment of the invention in

which several fuses 25a, 25b, 25c each having a

differeﬁt current limit, may be placed on a single

substrate 22. For example, a single substrate 22 may
have ques’25a, 25b, 25¢c of differing cross sectional
area, length or material so as to provide fuses 25a,
25b, 25c eaCh-having a different current limit. In:
assembling such a substrate 22 with the battefylo, the
fuse (25a, 25b, or 25c¢) having the desired current limit
may be electrically connected to the battery 10 and; for

example, an electrical device 40. The other ques may
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not beteléctricallyconnected to-provide a conductive
path from the battery 10, although they may be connected
to the terminal pin 13 of the battery 10. In:this
fashion, a single type of substrate 22 may be stocked
for use with many different types of batteries 10 or

electrical devices 40, or both.

The substrate 22 may include a ceramic material, a
polyamide_material, polytetraflouroethylene, glass

reinforced hydrocarbon/ceramic laminate, or some

' combination of the foregoing materials. Examples of

glass reinforced hydrocarbon/ceramic laminates include

- those made by Rogers Corporation of Chandler, Arizona

andmarketed'under the trademark RO4000® Series.

..Aacompressible pad,37_may be included to firmly
hold the substrate 22 within the housing 28. :As shown;
in figuré 1, the compressible pad 37 may contact an
electrical device 40 in order to hold the substrate 22.
However, it should be.noted.that the compressible pad 37

may alSO'contact the Substrate 22 .

Although the_inventibn has been described with
respect to one or more particular embodiments, it will
be understood thatotherembodiments of the invention
may be made without departing from.the spirit and scope

of the invention.
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What is claimed 1s:
1. A.power'providing device, comprising:

a battery having a‘terminalpin-extending:from a

header;
a substrate attached to the battery; and

a fuse attached to the substrate and electrically

connected to the terminal pin.

2. The power.providing device of claim 1, wherein

the fuse provides a zig-zag conductive path.

3. The power providing device of claim 1, wherein
the fuse provides a substantially straight conductive

path.

4. The power providing device of claim 1, wherein

the fuse is embedded in the substrate.

J. The power providing device of claim 1, wherein

the fuse includes copper.

6. The power providing device of claim.4, wherein

the fuse includes tin.

7. The power;providing.device of claim 1, wherein

the battery includes an electrode having lithium.

8. The.power providing device of claim 1, wherein

the fuse will separate at less than about 20 amps of

electric current.



10

15

20

25

30

~ CA 02379009 2002-03-27

9. The power‘prOVidingdevice of claim 1, wherein

the substrate resides between a terminal cap and the

- battery.

10. The power providing device of claim 1, further

cOmprising a housing attached to the battery, and the

substrate contacts.the housing.

11. The power providing device of claim 13,

further comprising a terminal cap attached to the.

housing, wherein the substrate resides between the

terminal cap and the housing.

12. The power providing device of claim 13,

wherein the housing has an orifice, and the terminal pin

resides 1n the orifice.

13. 'The power providing device of claim 1,

the substrate.

14;- The

the substrate

15. The

the substrate

16. The

the substrate

includes a ceramic material.

power providing device of claim 1,

includes a polyamide material.

power providing device of claim 1,

includes polytetraflourocethylene.

power providing device of claim 1,

‘includes glass reinforced

hydrocarbon/ceramic laminate.

17. The power providing device of claim.l,

wherein

wherein

wherein

wherein

wherein

the substrate includes at least two fuses, one of which

18 not electrically conneCted'to provide a conductive

path from the terminal pin.
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18. The power_prdviding device of claim 17, each

fuse has a different current rating.
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