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In fabrication of conventional spirally Wound cells, a length
of separator is provided at least twice as long as one of the
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electrodes, for example, the cathode, and then folded to

7

cover both sides of the electrode. The separator is also
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someWhat Wider than the covered electrode to extend
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beyond the upper and loWer edges thereof. The cathode
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and rolled into a jellyroll con?guration. The separator sheet
is not sealed at the opposed upper and loWer edges of the
cathode, and during high shock and vibration conditions the
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edges tend to mushroom Which can lead to short circuit
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conditions. The insulator of the present invention is a slotted
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member that covers the upper and loWer edges of the other
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SLOTTED INSULATOR FOR UNSEALED
ELECTRODE EDGES IN
ELECTROCHEMICAL CELLS

case-negative design. In the case-negative con?guration, the
anode leads penetrate through the slots of the insulator sheet
Which overlaps the primary insulator in a manner to effec

tively shield the leads and the casing from the counter,
cathode electrode.

BACKGROUND OF THE INVENTION

The foregoing and additional advantages and character
iZing features of the present invention Will become readily

1. Field of the Invention

The present invention generally relates to electrochemical

apparent to those of ordinary skill in the art by reference to

cells, and more particularly, to a slotted insulator sheet

provided in conjunction With a primary separator for pre

the folloWing description and to the draWings.
10

venting short circuiting of a cell under severe shock and

vibration conditions, and the like.
The insulator is preferably used in conjunction With the
primary separator positioned intermediate the anode and the
cathode and not sealed to completely envelope either of the
electrodes. The insulator of the present invention includes

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a partial side-elevational vieW of an electrode 14
15

slots that surround the leads of one of the electrodes With a

portion of the insulator sheet overlapping the primary sepa
rator to completely cover that electrode. That Way, the

slotted insulator in conjunction With the primary separator
prevents the covered electrode from creating a short circuit
condition by contacting the counter electrode or its terminal
lead. For example, in a case-terminal electrode con?guration

With the primary separator positioned intermediate the elec
trodes but not completely covering either of them, should the

provided With an insulator 22 covering the electrode leads
40 according to the present invention.
FIG. 2 is a plan vieW of the slotted insulator 22 shoWn in
FIG. 1.
FIG. 3 is a partial, cross-sectional vieW of a jellyroll
electrode assembly 12 having the electrode 14 and lead 40
shielded from contact With the counter electrode 16 by the
insulator 22 according to the present invention.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT.

25

counter electrode not terminally connected to the casing
contact any one of the interior case Wall, the case-terminal
electrode, or the intermediate terminal lead, a short circuit

Will ensue. The slotted separator of the present invention is

Referring noW to the draWings, FIG. 3 is a partial,
cross-sectional vieW of an exemplary electrochemical cell
10 according to the present invention comprising an elec
trode assembly 12 including a ?rst electrode 14 and a

second, counter electrode 16 having a primary separator 18
disposed therebetWeen and housed inside of a casing 20. As
Will be described in detail presently, the primary separator
18 in conjunction With an insulator sheet 22 according to the
present invention ensures complete and reliable isolation of

provided to prevent this from happening, particularly in a

spirally Wound electrode assembly.
2. Prior Art

Spirally Wound electrochemical cells are manufactured

from anode and cathode electrodes provided in elongate
sheet or strip form having a separator material disposed

the ?rst and second electrodes 14 and 16 from each other.
It should be pointed out that the electrode assembly 12 can
have a prismatic con?guration Wherein the ?rst electrode 16

therebetWeen and rolled up in a jellyroll-type manner. Even

though the separator is Wider and longer than both of the
electrodes, due to manufacturing considerations, in some
jellyroll constructions the separator is not sealed to envelope

has a serpentine shape provided With plates of the counter
electrode 16 disposed therebetWeen, or a spirally Wound

electrode assembly having a jellyroll con?guration. In any

either of them. That can lead to short circuiting of the
spirally Wound electrochemical cell When one electrode

event, the primary separator 18 and the insulator 22 are of
a Woven or non-Woven sheet or cloth of electrically insula

telescopes or otherWise moves past the peripheral edge of

tive material positioned to ensure physical and electrical

the separator and comes into direct contact With the other

separation betWeen the electrodes. The primary separator 18

electrode or its terminal assembly. Internal short circuiting

and the insulator 22 also have a degree of porosity to alloW

of a cell is one of the problems that, if it occurs, results is
malfunctioning of the cell and can render the associated

?oW therethrough of an activating electrolyte during the
electrochemical reaction of the cell.

device inoperable.

Thus, While the present invention is equally applicable to
both spirally Wound and prismatic con?gurations, the struc

Thus, there is a need for an additional insulator structure
in an electrode assembly provided at the edge of one or both

ture and function of the insulator 22 Will be described With
respect to the former assembly. In that event, the electrode

of the electrodes not sealed or completely enveloped by a
primary separator. Such an insulator structure is particularly

assembly 12 is housed inside of the casing 20 (partially

useful in spirally Wound and prismatic electrode con?gura
tions.
SUMMARY OF THE INVENTION
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shoWn in FIG. 3) Which includes a cylindrically-shaped side
Wall 24 extending to and meeting With a bottom Wall 25. The
?rst electrode 14 includes sheets or plates 26, 28 of active
material pressed or otherWise contacted to an intermediate

It is, therefore, an object of the present invention to

current collector 30 (shoWn in dashed lines in FIG. 3) such

provide a sheet that is slotted to receive and cover a portion
of the terminal lead of either an anode or a cathode electrode
as an additional insulating structure in conjunction With an

that the electrode 14 comprises spaced apart major faces 32

unsealed, primary separator positioned intermediate the tWo

The lead 40 can be integral With the current collector 30 or

electrodes. The electrodes can be associated With each other

contacted thereto such as by Welding.

in a spirally Wound, prismatic, or other assembly. Prior to
associating the electrodes With each other in the desired
assembly con?guration, the slotted insulator sheet is ?tted
over the leads of one of the electrodes, for example the

The second or counter electrode 16 is similarly formed of
sheets or plates 42, 44 of active material contacted to an

anode leads intended to be contacted to the casing in a

and 34 extending to and meeting With an upper edge 36 and
a loWer edge 38. A lead 40 extends from the upper edge 36.

65

intermediate current collector 46 (shoWn in dashed lines in

FIG. 3) to provide the counter electrode having spaced apart
major faces 48 and 50 extending to and meeting With an

6,013,113
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upper edge 52 and a loWer edge 54. The counter electrode
also has leads 56 extending from the current collector 46 and
contacted to a terminal (not shoWn) for that electrode.
An important aspect of the present invention is that in the
exemplary cell 10 neither the upper or loWer edges 36 and
38 of the ?rst electrode or the upper or loWer edges 52 and

spaced relationship that portion of the primary separator 18
disposed intermediate the ?rst and second electrodes 14 and
16. An important aspect of the present invention is that the
second portion 64 of the insulator 22 has a siZe sufficient to

extend beyond the end 66 of the primary separator and along
the lead 40 to effectively segregate the lead 40 and the ?rst
electrode 14 from the second electrode 16. While not shoWn
in the draWings, the second portion 64 of the insulator 22 can
also contact the primary separator 18. Then, as shoWn in
FIG. 3, With the ?rst electrode 14 operatively associated
With the counter electrode 16, Whether in a spirally Wound
or prismatic con?guration, the upper edge 36 of the ?rst
electrode 14 is isolated or enveloped from the counter
electrode 16 by the second portion 64 of the insulator 22 in

54 of the counter electrode are enclosed or sealed by the

primary separator 18. Instead, the separator 18 is of a siZe
sufficient to extend beyond the Width and length of both of

the electrodes, leaving the respective upper and loWer edges
thereof unsealed or uncovered.

In the spirally Wound con?guration, the jellyroll electrode
assembly 12 is fabricated from a length of the primary
separator 18 that is tWice as long as one of the electrodes, for
example the counter electrode 16, and then folded to cover
both sides of that electrode. The ?rst electrode 14 and the
counter electrode 16 are laid one on top of the other having

15

the primary separator 18 disposed therebetWeen. This elec
trode sandWich is then rolled into the jellyroll structure. In
a prismatic con?guration, tWo sheets of the primary sepa
rator are disposed on either side of one of the electrodes

Which is folded into a serpentine con?guration. Plates of the

the Periodic Table of Elements and contacted to a nickel
current collector, and the cathode active material is of a

counter electrode are then interleaved betWeen the folds. In

either construction, if the primary separator 18 is not sealed
at the upper and loWer edges 36 and 38 of the ?rst electrode

conjunction With the proximate portion of the primary
separator 18. As shoWn in FIG. 1, in those assemblies having
leads 38 extending from the bottom edge 40 of the ?rst
electrode 14, a slotted insulator 22 according to the present
invention is provided there also.
By Way of example, in an illustrative electrochemical cell
according to the present invention, the anode active material
is an alkali metal selected from Groups IA, IIA and IIIA of

25

14 and at the upper and loWer edges 52 and 54 of the counter
electrode 16 such that both of the electrodes are uncovered
and exposed at the edges, there is the possibility of a short

carbonaceous material, ?uorinated carbon, metal, metal
oxide, mixed metal oxide or a metal sul?de, and mixtures
thereof. Preferably, the cathode material is mixed With a
conductive diluent such as carbon black, graphite or acety
lene black or metallic poWders such as nickel, aluminum,
titanium and stainless steel, and With a ?uoro-resin poWder
binder material such as poWdered polytetra?uroethylene or

circuit condition occurring. Leaving the primary separator
unsealed at the electrode edges is a manufacturing consid
eration as sealing the separator 18 adds cost to the cell
assembly. HoWever, should such a cell 10 be subjected to
high shock and vibration conditions and the like, one of the

poWdered polyvinylidene ?uoride. The thusly prepared cath

ode active admixture is contacted to the cathode current
collector Which is a thin sheet or metal screen, for example,
move or slide With respect to the ?rst electrode 14 such that 35 a titanium, stainless steel, aluminum or nickel screen.

electrodes, for example the counter electrode 16, could

the upper edge 52 of the counter electrode 16 telescopes past
the primary separator 18. In that event, the counter electrode
16 could contact the ?rst electrode 14, the ?rst electrode’s

The material of the insulator 22 is preferably, but not
necessarily, similar to that of the primary separator 18. In
that respect, the insulator 22 and the primary separator 18

lead 40 or the casing 20 to create a short circuit condition.

are of electrically insulative materials that are chemically
unreactive With the anode and cathode materials and both

To prevent this from occurring, the insulator 22 in the
form of a sheet is provided to cover the upper edge 36 of the
?rst electrode 14. As shoWn in FIGS. 1 to 3, the insulator
sheet 22 is provided With slots 58 of a siZe and shape to
snugly receive the leads 40 of the ?rst electrode 14. If the
?rst electrode 14 is intended to be associated With the
counter electrode 16 in a spirally Wound con?guration
housed inside the casing 20 serving as the terminal for the

chemically unreactive With and insoluble in the electrolyte.
In addition, the separator and insulator materials have a

degree of porosity suf?cient to alloW ?oW therethrough of
the electrolyte during the electrochemical reaction of the
45

?uoropolymeric ?bers including polyvinylidene ?uoride,
polyethylenetetra?uoroethylene, and polyethylenechlorotri

?rst electrode 14, that electrode is provided With a plurality
of leads 40 extending from at least the upper edge 36

?uoroethylene laminated or superposed With a polyole?nic
or a ?uoropolymeric microporous ?lm. Suitable
microporous ?lms include a polytetra?uoroethylene mem

beginning proximate a leading edge 60 (FIG. 1) thereof. The
slots 58 are provided in the insulator 22 at intervals corre

brane commercially available under the designation ZITEX

sponding to the distance betWeen the leads 40. FIG. 1 shoWs
leads 40 extending from both the upper and loWer edges 36
and 38 of the ?rst electrode 14. In any event, in a spirally
Wound electrode con?guration there are typically only as
many leads 40 extending from either the upper and/or loWer
edges 36, 38 of the ?rst electrode 14 as are necessarily to
contact the outermost portion of the Wind to the casing 20.
In other Words, those portions of the ?rst electrode 14 that
have both major faces in operative association With or are
covered by the counter electrode 16 are not usually provided

(Chemplast Inc.), polypropylene membrane commercially
55

available under the designation CELGARD (Celanese Plas
tic Company, Inc.) and a membrane commercially available
under the designation DEXIGLAS (C.H. Dexter, Div., Dex
ter Corp.). The separator 18 and the insulator 22 may also be
composed of non-Woven glass, glass ?ber materials and
ceramic materials. The preferred materials for the slotted
insulator 22 are ?uororesin polymers such as

polyethylenetetra?uoroethylene, Which is commercially

With leads extending therefrom.

available under the name TEFZEL, a trademark of the

DuPont Company.

The insulator 22 is ?tted over the leads 40 With a ?rst

portion 62 of the insulator covering a portion of the ?rst
major face 32 of the ?rst electrode 14 that Will eventually
face the side Wall 24 of the casing 20 in the jellyroll Wind.
A second portion 64 of the insulator 22 overlaps in a closely

cell. Illustrative separator and insulator materials include
Woven and non-Woven fabrics of polyole?nic ?bers or

65

A suitable electrolyte for an alkali metal active anode has
an inorganic or organic, ionically conductive salt dissolved
in a nonaqueous solvent, and more preferably, the electrolyte
includes an ioniZable alkali metal salt dissolved in a mixture

6,013,113
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of aprotic organic solvents comprising a loW viscosity

4. The electrochemical cell of claim 1 Wherein the insu

solvent and a high permittivity solvent. The tonically con

lator sheet is of polyethylenetetra?uoroethylene.

ductive salt serves as the vehicle for migration of the anode
ions to intercalate or react With the cathode active material.

5. The electrochemical cell of claim 1 Wherein the ?rst
electrode has a plurality of leads extending therefrom and
the insulator sheet has a corresponding number of slots

Preferably the ion-forming alkali metal salt is similar to the
alkali metal comprising the anode.
The preferred form of the electrode assembly of the
present invention is a case-negative design Wherein the
anode/cathode couple is inserted into the conductive metal
casing 20 such that the casing is connected to the anode

receiving the respective leads.
6. The electrochemical cell of claim 1 Wherein there are
at least tWo leads extending from each of the upper and

loWer edges With corresponding insulator sheets provided to
10

segregate the counter electrode from the upper and the loWer

is titanium although stainless steel, mild steel, nickel-plated

edges of the ?rst electrode and the leads extending therefrom
With the insulator sheets overlapping a portion of the sepa
rator disposed betWeen the ?rst and counter electrodes

mild steel and aluminum are also suitable. While not shoWn

proximate the spaced apart upper and loWer edges thereof.

current collector 30 via anode leads 40, as is Well knoWn to

those skilled in the art. Apreferred material for the casing 20

in the draWings, a header seals the casing 20 and comprises
a metallic lid having a suf?cient number of openings to

7. The electrochemical cell of claim 1 Wherein the counter
15

accommodate a glass-to-metal seal/terminal pin feedthrough

electrode is a cathode.

ibility With the other components of the electrochemical cell

8. The electrochemical cell of claim 7 Wherein the cathode
comprises an active material selected from the group con
sisting of a metal, a metal oxide, a mixed metal oxide, a
metal sul?de, a carbonaceous material, a ?uorinated carbon,
and mixtures thereof.
9. The electrochemical cell of claim 1 Wherein the ?rst

and is resistant to corrosion. The cell is thereafter ?lled With

electrode, the counter electrode and the intermediate sepa

the electrolyte solution described hereinabove and hermeti
cally sealed such as by close-Welding a stainless steel plug

plurality of leads extending from at least one of the upper

connected to the cathode electrode 16 via cathode leads 56.

An additional opening (not shoWn) is provided for electro

lyte ?lling.
The casing header comprises elements having compat

over the ?ll hole, but not limited thereto.
The cell of the present invention can also be constructed

rator are provided in a jellyroll electrode Wind With a
25

of the ?rst electrode and connected to a casing housing the
electrode assembly and serving as a terminal for the ?rst
electrode.
10. The electrochemical cell of claim 9 Wherein the casing
has a cylindrical shape and Wherein there are a plurality of
leads extending from the at least one edge of the ?rst
electrode to contact an outermost portion of the ?rst elec

in a case-positive design. Further, the electrode assembly of
the present invention including the slotted insulator 22 used
in conjunction With the primary separator 18 is readily
adaptable to both primary and secondary, rechargeable elec
trochemical chemistries.
It is appreciated that various modi?cations to the inven
tive concepts described herein may be apparent to those of

ordinary skill in the art Without departing from the spirit and
scope of the present invention as de?ned by the appended

trode in the jellyroll Wind to the casing.
35

claims.
What is claimed is:

1. An electrochemical cell, comprising:
(a) a ?rst electrode having spaced apart major faces
extending to and meeting With an upper edge and a

from the electrode, Wherein the lead is connected to a
45

?rst electrode, and Wherein the at least tWo leads are
connected to a terminal for the ?rst electrode;

?rst electrode;

?rst electrode;

lator sheet is of a Woven or non-Woven fabric.

3. The electrochemical cell of claim 1 Wherein the insu
lator sheet is of a ?uororesin material.

terminal for the ?rst electrode;
(b) a counter electrode operatively associated With the

(c) a separator disposed betWeen the ?rst electrode and the
counter electrode, Wherein the separator is unsealed
adjacent to the lead extending from the ?rst electrode

(b) a counter electrode operatively associated With the

(c) a separator disposed betWeen at least one of the spaced
apart major faces of the ?rst electrode and the counter
electrode, Wherein the separator is unsealed at the edge
having the leads extending from the ?rst electrode so as
not to completely envelope a length of the ?rst elec
trode adjacent to the leads and the spaced interval
betWeen them; and
(d) an insulator sheet having a length and a Width suf?
cient to cover the length of the unsealed edge having
the leads, Wherein the insulator sheet includes at least
tWo slots siZed and shaped to snugly receive the at least
tWo leads, and Wherein a portion of the insulator sheet
overlaps the separator to segregate the ?rst electrode
and its leads from the counter electrode.
2. The electrochemical cell of claim 1 Wherein the insu

11. The electrochemical cell of claim 1 Wherein the ?rst
electrode, the counter electrode and the intermediate sepa
rator are provided in a prismatic con?guration.
12. The electrochemical cell of claim 1 Wherein the ?rst
electrode is an anode comprising an active material selected
from the group consisting of Groups IA, IIA and IIIA of the
Periodic Table of Elements.

13. An electrochemical cell, comprising:
(a) a ?rst electrode having a lead extending outWardly

loWer edge joining With a leading edge and an ending
edge, Wherein at least tWo leads extend outWardly at
spaced intervals from at least one of the upper edge, the

loWer edge, the leading edge and the ending edge of the

edge, the loWer edge, the leading edge and the ending edge

so as not to completely envelope either one of the ?rst

55

electrode adjacent to the lead and the counter electrode;
and
(d) an insulator that surrounds the lead of the ?rst
electrode, Wherein a portion of the insulator overlaps
the separator to segregate the ?rst electrode and the
lead from the counter electrode and Wherein the lead
extends from an edge of the ?rst electrode With the

insulator surrounding the lead covering the edge to
segregate the ?rst electrode and lead from the counter
electrode.

14. An electrochemical cell, comprising:
(a) a ?rst electrode having a lead extending outWardly
from the electrode, Wherein the lead is connected to a
65

terminal for the ?rst electrode;
(b) a counter electrode operatively associated With the

?rst electrode;

6,013,113
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loWer edge, the leading edge and the ending edge of the

(c) a separator disposed between the ?rst electrode and the
counter electrode, Wherein the separator is unsealed
adjacent to the lead extending from the ?rst electrode

?rst electrode and are connected to a terminal for the

?rst electrode;
(c) providing a counter electrode operatively associated

so as not to completely envelope either one of the ?rst

electrode adjacent to the lead and the counter electrode;
and
(d) an insulator that surrounds the lead of the ?rst
electrode, Wherein a portion of the insulator overlaps
the separator to segregate the ?rst electrode and the
lead from the counter electrode and Wherein the insu

With the ?rst electrode;
(d) disposing a separator betWeen at least one of the

spaced apart major faces of the ?rst electrode and the
counter electrode to provide an electrode assembly,
Wherein the separator is not sealed at the edge having
10

lator is a sheet of insulation material provided With a
slot that received the ?rst electrode lead.

15. An electrochemical cell, comprising:
(a) a ?rst electrode having a lead extending outWardly
from the electrode, Wherein the lead is connected to a

15

sheet includes at least tWo slots siZed and shaped to
snugly receive the at least tWo leads, and Wherein a

?rst electrode;

portion of the insulator sheet overlaps the separator to
segregate the ?rst electrode and its leads from the
counter electrode; and

(c) a separator disposed betWeen the ?rst electrode and the
counter electrode, Wherein the separator is unsealed
adjacent to the lead extending from the ?rst electrode

(f) housing the electrode assembly inside the casing

so as not to completely envelope either one of the ?rst

activated With an electrolyte.

18. The method of claim 17 including providing the
25 insulator sheet of a Woven or non-Woven fabric.

19. The method of claim 17 including providing the
insulator sheet of a ?uororesin material.

20. The method of claim 17 including providing the
insulator sheet of polyethylenetetra?uoroethylene.
21. The method of claim 17 including providing the ?rst
electrode having a plurality of electrode leads extending
therefrom and the insulator sheet having a corresponding
number of slots receiving the respective leads.
22. The method of claim 17 including providing at least

receiving the respective leads.
16. A method for providing an electrochemical cell resis
tant to internal short circuiting, the method comprising the

steps of:

counter electrode With an insulator sheet having a
length and a Width suf?cient to cover the length of the

unsealed edge having the leads, Wherein the insulator

terminal for the ?rst electrode;
(b) a counter electrode operatively associated With the

electrode adjacent to the lead and the counter electrode;
and
(d) an insulator that surrounds the lead of the ?rst
electrode, Wherein a portion of the insulator overlaps
the separator to segregate the ?rst electrode and the
lead from the counter electrode and Wherein the ?rst
electrode has a plurality of leads extending therefrom
and the insulator has a corresponding number of slots

the leads so as to not completely envelope a length of

the ?rst electrode adjacent to the leads and the spaced
interval betWeen them;
(e) insulating the ?rst electrode and the leads from the

35

tWo leads extending from each of the upper and the loWer

(a) providing a casing;

edges With corresponding insulator sheets segregating the

(b) providing a ?rst electrode having a lead extending

counter electrode from the upper and the loWer edges of the
?rst electrode and the leads extending therefrom With the
insulator sheets overlapping a portion of the separator dis
posed betWeen the ?rst and the counter electrodes proximate

outWardly from the electrode and connected to a ter

minal for the ?rst electrode;
(c) providing a counter electrode operatively associated
With the ?rst electrode;
(d) disposing a separator betWeen the ?rst electrode and
the counter electrode to provide an electrode assembly,
Wherein the separator is not sealed so as to completely
envelope either one of the ?rst electrode and the
counter electrode;

the spaced apart upper and loWer edges thereof.
23. The method of claim 17 including providing the ?rst
45

edge, the leading edge and the ending edge of the ?rst
electrode and connected to a casing housing the electrode
assembly and serving as a terminal for the ?rst electrode.

(e) insulating the ?rst electrode and the lead from the
counter electrode With an insulator surrounding the

24. The method of claim 17 including providing the
casing having a cylindrical shape and Wherein there are a
plurality of leads extending from the at least one edge of the

lead, Wherein a portion of the insulator overlaps the
separator to segregate the ?rst electrode and the lead
from the counter electrode and Wherein the lead extend
ing from an edge of the ?rst electrode With the insulator

?rst electrode to contact an outermost portion of the ?rst

surrounding the lead covering the edge to segregate the
?rst electrode and the lead from the counter electrode;
and

55

(f) housing the electrode assembly inside the casing
activated With an electrolyte.
17. A method for providing an electrochemical cell resis
tant to internal short circuiting, the method comprising the

electrode in the jellyroll Wind to the casing.
25. The method of claim 17 including providing the ?rst
electrode, the counter electrode and the intermediate sepa
rator in a prismatic con?guration.
26. The method of claim 17 including providing the ?rst
electrode as an anode.

27. The method of claim 26 including selecting an anode
active material from the group consisting of Groups IA, IIA

steps of:

and IIIA of the Periodic Table of Elements.

(a) providing a casing;
(b) providing a ?rst electrode having spaced apart major
faces extending to and meeting With an upper edge and
a loWer edge joining With a leading edge and an ending
edge, Wherein at least tWo leads extend outWardly at
spaced intervals from at least one of the upper edge, the

electrode, the counter electrode and the intermediate sepa
rator in a jellyroll electrode Wind With a plurality of leads
extending from at least one of the upper edge, the loWer

28. The method of claim 17 including providing the
second electrode as a cathode.

29. The method of claim 28 including selecting the
65

cathode from the group consisting of a metal, a metal oxide,
a mixed metal oxide, a metal sul?de, a carbonaceous

material, a ?uorinated carbon, and mixtures thereof.

6,013,113
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(a) providing a casing;

30. A method for providing an electrochemical cell resis
tant to internal short circuiting, the method comprising the

(b) providing a ?rst electrode having a lead extending

steps of:

outWardly from the electrode and connected to a ter

(a) providing a casing;

minal for the ?rst electrode;

(b) providing a ?rst electrode having a lead extending

(c) providing a counter electrode operatively associated
With the ?rst electrode;

outWardly from the electrode and connected to a ter

minal for the ?rst electrode;
(c) providing a counter electrode operatively associated
With the ?rst electrode;
(d) disposing a separator betWeen the ?rst electrode and
the counter electrode to provide an electrode assembly,

(d) disposing a separator betWeen the ?rst electrode and
10

envelope either one of the ?rst electrode and the
counter electrode;

Wherein the separator is not sealed so as to completely

envelope either one of the ?rst electrode and the
counter electrode;
(e) insulating the ?rst electrode and the lead from the

15

lead, Wherein a portion of the insulator overlaps the
separator to segregate the ?rst electrode and the lead
from the counter electrode and Wherein the ?rst elec

lead, Wherein a portion of the insulator overlaps the
separator to segregate the ?rst electrode and the lead
from the counter electrode and Wherein the insulator is
a sheet of insulation material provided With a slot that

trode having a plurality of electrode leads extending
therefrom and the insulator having a corresponding
number of slots receiving the respective leads; and

received the ?rst electrode lead; and

(f) housing the electrode assembly inside the casing

steps of:

(e) insulating the ?rst electrode and the lead from the
counter electrode With an insulator surrounding the

counter electrode With an insulator surrounding the

activated With an electrolyte.
31. A method for providing an electrochemical cell resis
tant to internal short circuiting, the method comprising the

the counter electrode to provide an electrode assembly,
Wherein the separator is not sealed so as to completely

(f) housing the electrode assembly inside the casing
25

activated With an electrolyte.

