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(57) ABSTRACT 

Methods of insulating batteries, and in particular thin-pro?le 
batteries comprising button-type batteries and resultant insu 
lated battery constructions are described. In one aspect, a 
?oWable insulating material is distributed over an edge 
region of a battery and subsequently provided into a gener 
ally non-?oWable state. In one implementation, the battery is 
rotated While the ?oWable material is provided over the edge 
region. Provision of the ?oWable material over the edge 
region can comprise dipping the edge region into a volume 
of ?oWable material or dispensing a desired amount of 
?oWable material over the edge region. In another imple 
mentation, an insulating jacket is provided over the battery 
having a minimum thickness of no greater than about 2 mils. 
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BATTERIES 

TECHNICAL FIELD 

[0001] This invention relates to methods of insulating 
batteries, and in particular to methods of insulating thin 
pro?le batteries comprising button-type batteries. The 
invention also relates to insulated batteries, and in particular 
insulated thin-pro?le batteries comprising button-type bat 
teries. 

BACKGROUND OF THE INVENTION 

[0002] Thin-pro?le batteries are characteriZed by having 
thickness dimensions Which are less than a maximum linear 
dimension of its anode or cathode. One type of thin-pro?le 
battery is a button-type battery. Such batteries, because of 
their compact siZe, permit electronic devices to be built 
Which themselves are very small or compact. One concern 
associated With such thin-pro?le batteries pertains to pro 
tecting the batteries from becoming grounded to one another 
or to other structures comprising a device in Which such 
battery or batteries are incorporated. 

[0003] This invention arose out of concerns associated 
With providing methods of insulating batteries, and in par 
ticular button-type batteries, and resultant battery construc 
tions Which improve upon currently employed methodolo 
gies and constructions. 

SUMMARY OF THE INVENTION 

[0004] Methods of insulating batteries, and in particular 
thin-pro?le batteries comprising button-type batteries and 
resultant insulated battery constructions are described. In 
one aspect, a ?oWable insulating material is distributed over 
an edge region of a battery and subsequently provided into 
a generally non-?oWable state. In one implementation, the 
battery is rotated While the ?oWable material is provided 
over the edge region. Provision of the ?oWable material over 
the edge region can comprise dipping the edge region into a 
volume of ?oWable material or dispensing a desired amount 
of ?oWable material over the edge region. In another imple 
mentation, an insulating jacket is provided over the battery 
having a minimum thickness of no greater than about 2 mils. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Preferred embodiments of the invention are 
described beloW With reference to the folloWing accompa 
nying draWings. 
[0006] FIG. 1 is a side elevation of a thin-pro?le battery 
comprising a button-type battery. 

[0007] FIG. 2 is a side sectional vieW of the FIG. 1 
battery. 
[0008] FIG. 3 is a side vieW of a thin-pro?le battery 
undergoing processing in accordance With one aspect of the 
invention. 

[0009] FIG. 4 is a vieW of the FIG. 3 battery at a different 
processing point. 
[0010] FIG. 5 is a vieW of the FIG. 3 battery at a different 
processing point. 
[0011] FIG. 6 is a vieW Which is taken along line 6-6 in 
FIG. 5 With a portion broken aWay to shoW detail. 

Aug. 2, 2001 

[0012] FIG. 7 is a vieW similar to the FIG. 6 vieW at a 
different processing point. 

[0013] FIG. 8 is a vieW of the FIG. 1 battery at a different 
processing point. 

[0014] 
[0015] FIG. 10 is a side elevation of a thin-pro?le battery 
undergoing processing, in accordance With another aspect of 
the invention. 

[0016] FIG. 11 is a side elevation of a thin-pro?le battery 
undergoing processing in accordance With another aspect of 
the invention. 

[0017] FIG. 12 is a top vieW of the FIG. 11 thin-pro?le 
battery undergoing processing. 
[0018] FIG. 13 is a side elevation of a thin-pro?le battery 
undergoing processing in accordance With another aspect of 
the invention. 

FIG. 9 is an enlarged vieW of a portion of FIG. 8. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0019] This disclosure of the invention is submitted in 
furtherance of the constitutional purposes of the US. Patent 
LaWs “to promote the progress of science and useful arts” 
(Article 1, Section 8). 
[0020] Referring to FIGS. 1 and 2, a battery is shoWn 
generally at 20. In the illustrated eXample, battery 20 is a 
thin-pro?le battery comprising a button-type battery. Battery 
20 comprises a pair of terminal housing members Which 
de?ne in part an outer conductive surface 22 of the battery. 
Surface 22 comprises ?rst and second respective outWardly 
facing electrode surfaces 24, 26 Which are de?ned in part by 
the different respective terminal housing members. Where 
battery 20 comprises a button-type battery, electrode surface 
24 de?nes a lid electrode and electrode surface 26 de?nes a 
can electrode. 

[0021] Battery 20 also includes an edge region 28 Which 
can include portions of one or both electrode surfaces 24, 26. 
A perimeter edge 30 de?nes an outermost eXtent of edge 
region 28. At least a portion of ?rst and second electrode 
surfaces 24, 26 are generally planar and are joined or 
connected proximate edge region 28 and peripheral edge 30 
as best shoWn in FIG. 2. The battery includes an anode and 
a cathode Which are contained inside outer surface 22. The 
anode is in electrical communication With the lid electrode 
and the cathode is in electrical communication With the can 
electrode. 

[0022] Referring to FIG. 3, a volume of generally ?oW 
able insulating material is provided generally at 32 and is 
contained by a container 34. An eXample includes “Loctite 
ShadoWcure 394” manufactured by Loctite Corporation of 
NeWington, Conn. An engagement mechanism 36 is pro 
vided and suitably engages battery 20. Battery 20 is then 
rotated about a central aXis X Which is substantially normal 
to at least one of the generally planar terminal housing 
member surfaces. In the eXample, the battery is rotated in the 
direction of arroW A. 

[0023] Referring to FIG. 4, and While battery 20 is being 
rotated, engagement mechanism 36 moves the battery into 
contact With the ?oWable insulating material 32 Within 
container 34. The battery is moved through the ?oWable 
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material Which forms a coating 38 over at least peripheral 
edge 30. Coating 38 can be, and preferably is formed over 
edge region 28 (FIG. 1) of the battery. Accordingly, coating 
38 is formed over at least one and preferably both electrode 
surface portions comprising edge region 28. FIG. 4 shoWs 
coating 38 covering only a portion of edge 30 because the 
battery has not yet been completely rotated about central 
axis x. 

[0024] Referring to FIGS. 5 and 6, battery 20 has been 
moved through the ?oWable material suf?ciently to forming 
a coating about the entirety of peripheral edge 30. Accord 
ingly, coating 38 is distributed over the edge region. 

[0025] Referring to FIG. 7, engagement mechanism 36 
moves battery 20 aWay from and out of physical contact With 
?oWable insulating material 32. The processing described in 
connection With FIGS. 3-7 constitutes but one Way in Which 
a generally ?oWable insulating material is distributed over at 
least a portion of battery 20 by dipping the subject battery 
portion into a volume of the ?oWable material. 

[0026] After provision of the ?oWable insulating material 
onto the battery, the battery can be further rotated for a 
duration Which is suf?cient to cast undesirable excess ?oW 
able material from the battery. In some instances, additional 
rotation may be desirable to provide a uniformly and thinly 
distributed layer of insulating material over the battery. 
Rotation speeds can vary. Accordingly, speeds betWeen 50 to 
5000 RPMs are suitable for processing. A loWer speed such 
as one around 72 RPMs is more preferred at least for the 
initial application of ?oWable material. The higher speeds 
are suitable for such additional rotation as may be desired to 
cast excess material from the battery or to form a thinly 
distributed layer over the battery. 

[0027] Referring to FIGS. 8 and 9, the ?oWable insulating 
material of coating 38 is exposed to conditions Which are 
effective to render the ?oWable material into a generally 
non-?oWable state. In the illustrated example, an exemplary 
insulating material comprises a curable plastic resin. Such 
conditions might include merely alloWing the ?oWable 
material, applied at an elevated temperature, to cool at room 
temperature into a solidi?ed mass. Alternately, heat might be 
used to cure some systems. Further alternately, ultraviolet 
curable materials can be utiliZed so that the non-?oWable 
state is achieved through application of suitable ultraviolet 
curing conditions. For example, the above-referenced “Loc 
tite ShadoWcure 394” material can be rendered into the 
non-?oWable state either thermally or through ultraviolet 
curing. Other systems, such as epoxy, may only have short 
Working lives Whereby chemical curing occurs fairly rapidly 
at room temperature. Further alternately by Way of example 
only, a reactive gas environment might be utiliZed to achieve 
cure. Additionally, a solvent-based system can be utiliZed 
Whereby solids, such as polymers, may be dissolved in an 
appropriate solvent to provide a ?oWable material. After 
applying such material to a battery as described above and 
beloW, the battery can be rotated at a higher RPM to not only 
cast excess material from the battery, but to expose the 
coated-on material to evaporation conditions Which facili 
tate evaporation of the solvent. An exemplary material is 
EPDM rubber dissolved in cyclohexane. 

[0028] In one aspect, provision of the insulating material 
into the non-?oWable state provides a generally non-?oW 
able covering or insulating jacket having a thickness t of no 
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greater than about 2 mils. More preferably, thickness t is 
greater than about 0.25 mil and no greater than about 1 mil. 
In another aspect, the insulating jacket is disposed over at 
least 60% of the battery conductive outer surface. The 
insulating jacket can be disposed over more than 70% of the 
conductive outer surface. 

[0029] Referring to FIGS. 10-13, alternate implementa 
tions are shoWn in Which the generally ?oWable insulating 
material is applied or distributed over the battery by various 
dispensing apparatuses. Battery 20 is engaged With engage 
ment mechanism 36 Which rotates the battery about its 
central axis x. As shoWn in FIG. 10, a dispensing apparatus 
40 comprises at least one and preferably tWo noZZles 42, 44 
Which dispense the ?oWable material onto at least perimeter 
edge 30 and preferably edge region 28 as the battery rotates. 
Accordingly, portions of both terminal housing members 24, 
26 are coated With the ?oWable insulating material. The 
insulating material is subsequently exposed to conditions 
Which are effective to render it into a generally non-?oWable 
state as discussed above in connection With FIGS. 8 and 9. 
Thickness and area dimensions are as described above. 

[0030] Referring to FIGS. 11 and 12, a dispensing appa 
ratus 46 comprises at least one and preferably tWo brushes 
48, 50 respectively, for dispensing the insulating material 
over battery 20. The brushes engage battery 20 and contain 
the insulating material such that coating 38 is formed 
thereover. Subsequent processing is as described above. 

[0031] Referring to FIG. 13, a dispensing apparatus in the 
form of a substantially elastic porous mass 52 is provided 
and contains an amount of insulating material. Mass 52 is 
generally moved into engagement With battery 20 as the 
battery is rotated as described above. The battery is received 
by mass 52 Which conformably engages the edge region of 
the battery as shoWn. Accordingly, insulating material is 
provided thereover. Subsequent processing is as described 
above. 

[0032] In compliance With the statute, the invention has 
been described in language more or less speci?c as to 
structural and methodical features. It is to be understood, 
hoWever, that the invention is not limited to the speci?c 
features shoWn and described, since the means herein dis 
closed comprise preferred forms of putting the invention 
into effect. The invention is, therefore, claimed in any of its 
forms or modi?cations Within the proper scope of the 
appended claims appropriately interpreted in accordance 
With the doctrine of equivalents. 

1. A method of insulating a button-type battery compris 
ing: 

distributing a ?oWable insulating material over an edge 
region of a button-type battery; and 

exposing the ?oWable insulating material to conditions 
effective to render the ?oWable insulating material into 
a generally non-?oWable state. 

2. The method of insulating a button-type battery of claim 
1, Wherein: 

the button-type battery comprises ?rst and second gener 
ally outWardly-facing electrode surfaces and a perim 
eter edge, the perimeter edge and at least a portion of 
one of the electrode surfaces comprising at least a 
portion of the edge region; and 
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the distributing of the ?oWable insulating material com 
prises distributing said material over the one electrode 
surface portion. 

3. The method of insulating a button-type battery of claim 
2, Wherein the distributing of the ?oWable material com 
prises dipping said edge region into a volume of said 
?oWable material. 

4. The method of insulating a button-type battery of claim 
2, Wherein the distributing of the ?oWable material com 
prises dispensing said ?oWable material onto said edge 
region. 

5. The method of insulating a button-type battery of claim 
1, Wherein: 

the button-type battery comprises ?rst and second gener 
ally outWardly-facing electrode surfaces and a perim 
eter edge, the perimeter edge and portions of both of the 
electrode surfaces comprising at least a portion of the 
edge region; and 

the distributing of the ?oWable insulating material com 
prises distributing said material over the electrode 
surface portions. 

6. The method of insulating a button-type battery of claim 
5, Wherein the distributing of the ?oWable material com 
prises dipping said edge region into a volume of said 
?oWable material. 

7. The method of insulating a button-type battery of claim 
5, Wherein the distributing of the ?oWable material com 
prises dispensing said ?oWable material onto said edge 
region. 

8. The method of insulating a button-type battery of claim 
1, Wherein: 

the button-type battery comprises ?rst and second gener 
ally outWardly-facing electrode surfaces and a perim 
eter edge, the perimeter edge comprising at least a 
portion of the edge region; and 

the distributing of the ?oWable insulating material com 
prises distributing said material over the perimeter 
edge. 

9. The method of insulating a button-type battery of claim 
8, Wherein the distributing of the ?oWable material com 
prises dipping said edge region into a volume of said 
?oWable material. 

10. The method of insulating a button-type battery of 
claim 8, Wherein the distributing of the ?oWable material 
comprises dispensing said ?oWable material onto said edge 
region. 

11. A method of insulating a thin-pro?le battery compris 
mg: 

distributing a ?oWable insulating material over an edge 
region of a thin-pro?le battery; and 

rendering the ?oWable insulating material into a generally 
non-?oWable state. 

12. The method of claim 11, Wherein the distributing of 
the ?oWable insulating material into the generally non 
?oWable state comprises forming an insulating jacket having 
a minimum thickness of no greater than about 2 mils. 

13. A method of insulating a battery comprising: 

providing a battery having an outer surface; 

distributing a ?oWable insulating material over at least a 
portion of the outer surface; and 
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rendering the ?oWable insulating material into a generally 
non-?oWable insulating jacket having a minimum 
thickness of no greater than about 2 mils. 

14. The method of claim 13, Wherein the distributing of 
the ?oWable material comprises moving at least a portion of 
the battery through a volume of the ?oWable material. 

15. The method of claim 14, Wherein said moving com 
prises rotating the battery about a de?ned aXis. 

16. The method of claim 13, Wherein the distributing of 
the ?oWable material comprises moving at least one of the 
battery or the ?oWable material relative to the other during 
said distributing. 

17. A method of insulating a button-type battery compris 
mg: 

providing a button-type battery having an edge region and 
a pair of generally planar, outWardly-facing terminal 
housing member surfaces joined proximate the edge 
region; 

rotating the battery about a central aXis Which is substan 
tially normal to at least one of the terminal housing 
member surfaces; 

While rotating the battery, providing a generally ?oWable 
insulating material over the edge region; and 

eXposing the ?oWable material to conditions effective to 
render the ?oWable insulating material into a generally 
non-?oWable state. 

18. The method of insulating a button-type battery of 
claim 17, Wherein the providing of the generally ?oWable 
insulating material comprises dipping a portion of the bat 
tery into a volume of the insulating material. 

19. The method of insulating a button-type battery of 
claim 17, Wherein the providing of the generally ?oWable 
insulating material comprises dipping at least the edge 
region of the battery into a volume of the insulating material. 

20. The method of insulating a button-type battery of 
claim 17, Wherein the providing of the generally ?oWable 
insulating material comprises dispensing said ?oWable insu 
lating material onto the battery. 

21. The method of insulating a button-type battery of 
claim 17, Wherein the providing of the generally ?oWable 
insulating material comprises dispensing said ?oWable insu 
lating material onto at least the edge region. 

22. The method of insulating a button-type battery of 
claim 17, Wherein the providing of the generally ?oWable 
insulating material comprises engaging the battery With a 
brush containing said insulating material and coating at least 
a portion of one of the terminal housing members With the 
insulating material. 

23. The method of insulating a button-type battery of 
claim 22, Wherein the providing of the generally ?oWable 
insulating material comprises coating portions of both of the 
terminal housing members With insulating material Which is 
supplied from at least one brush. 

24. The method of insulating a button-type battery of 
claim 17, Wherein the providing of the generally ?oWable 
insulating material comprises engaging the battery With a 
substantially elastic porous mass containing said insulating 
material and coating at least a portion of one of the terminal 
housing members With the insulating material. 
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25. A method of insulating a button-type battery compris 
ing: 

providing a button-type battery having a perimeter edge 
and a pair of generally planar, outWardly-facing termi 
nal housing member surfaces connected proximate the 
perimeter edge; 

rotating the battery about a central axis Which is substan 
tially normal to at least one of the terminal housing 
member surfaces; 

While rotating the battery, dipping at least the perimeter 
edge of the battery into a generally ?oWable insulating 
material and forming a coating of the ?oWable insu 
lating material over at least a portion of the perimeter 
edge; and 

exposing the ?oWable insulating material to conditions 
effective to render the ?oWable insulating material into 
a generally non-?oWable state. 

26. The method of insulating a button-type battery of 
claim 25, Wherein the dipping of the perimeter edge of the 
battery comprises dipping at least a portion of one of the 
terminal housing member surfaces into the ?oWable insu 
lating material. 

27. The method of insulating a button-type battery of 
claim 25, Wherein the dipping of the perimeter edge, of the 
battery comprises dipping portions of both of the terminal 
housing member surfaces into the ?oWable insulating mate 
rial. 

28. The method of insulating a button-type battery of 
claim 25 further comprising after dipping the perimeter edge 
of the battery into the ?oWable insulating material, rotating 
the battery for a duration sufficient to cast some of the 
?oWable insulating material off the battery. 

29. The method of insulating a button-type battery of 
claim 25, Wherein the ?oWable insulating material com 
prises a curable material and the exposing of the ?oWable 
material comprises curing said material into the generally 
non-?oWable state. 

30. The method of insulating a button-type battery of 
claim 29, Wherein said curable material comprises a plastic 
material. 

31. The method of insulating a button-type battery of 
claim 25, Wherein the exposing of the ?oWable insulating 
material comprises rendering a generally non-?oWable cov 
ering over the perimeter edge having a thickness of no 
greater than about 2 mils. 

32. The method of insulating a button-type battery of 
claim 31, Wherein said covering has a thickness greater than 
about 0.25 mils. 

33. The method of insulating a button-type battery of 
claim 25, Wherein the exposing of the ?oWable insulating 
material comprises rendering a generally non-?oWable cov 
ering over at least a portion of one of the terminal housing 
member surfaces having a thickness of no greater than about 
2 mils. 

34. A method of insulating a button-type battery compris 
ing: 

providing a button-type battery having a pair of generally 
planar, outWardly-facing terminal housing member sur 
faces joined proximate a perimeter edge; 

rotating the battery about a central axis Which is substan 
tially normal to at least one of the terminal housing 
member surfaces; 

Aug. 2, 2001 

While rotating the battery, dispensing a generally ?oWable 
insulating material onto the battery and over at least a 
portion of one of the terminal housing member surfaces 
and forming a coating of the ?oWable insulating mate 
rial over at least some of said portion; and 

exposing the ?oWable insulating material to conditions 
effective to render the ?oWable insulating material into 
a generally non-?oWable state. 

35. The method of insulating a button-type battery of 
claim 34, Wherein the dispensing of the ?oWable insulating 
material comprises dispensing said material over portions of 
both terminal housing member surfaces. 

36. The method of insulating a button-type battery of 
claim 35, Wherein the dispensing of the ?oWable insulating 
material comprises engaging the battery With a brush con 
taining said insulating material. 

37. The method of insulating a button-type battery of 
claim 34, Wherein the dispensing of the ?oWable insulating 
material comprises dispensing said material over the perim 
eter edge. 

38. The method of insulating a button-type battery of 
claim 34, Wherein the dispensing of the ?oWable insulating 
material comprises engaging the battery With a brush con 
taining said insulating material. 

39. The method of insulating a button-type battery of 
claim 34, Wherein the exposing of the ?oWable material 
comprises rendering a generally non-?oWable covering, 
over the battery having a thickness of no greater than about 
2 mils. 

40. The method of insulating a button-type battery of 
claim 39, Wherein said covering has a thickness greater than 
about 0.25 mils. 

41. A method of insulating a button-type battery compris 
mg: 

providing a button-type battery having a pair of generally 
planar, outWardly-facing terminal housing member sur 
faces joined proximate a perimeter edge; 

applying a generally ?oWable insulating material onto the 
battery and over at least a portion of one of the terminal 
housing member surfaces and forming a coating of the 
?oWable insulating material over at least some of said 
portion, said applying not including dipping of any 
portion of said battery into a volume of said ?oWable 
insulating material; and 

exposing the ?oWable insulating material to conditions 
effective to render the ?oWable insulating material into 
a generally non-?oWable state. 

42. The method of insulating a button-type battery of 
claim 41 further comprising rotating the battery during the 
applying. 

43. A button-type battery comprising: 

a pair of terminal housing members de?ning an edge 
region; and 

an insulating jacket received over at least a portion of the 
edge region, the insulating jacket having a minimum 
thickness of insulating material of no greater than about 
2 mils. 

44. The button-type battery of claim 43, Wherein the 
minimum thickness is no greater than about 1 mil. 

45. The button-type battery of claim 43, Wherein the 
minimum thickness is greater than about 0.25 mil. 
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46. The button-type battery of claim 43, wherein the edge 
region comprises a perimeter edge and the insulating jacket 
is received over the perimeter edge. 

47. The button-type battery of claim 43, Wherein the edge 
region comprises at least a portion of both terminal housing 
members and the insulating jacket is received over both 
terminal housing member portions. 

48. A battery comprising: 

an outer conductive surface comprising ?rst and second 
electrode surfaces, the outer conductive surface de?n 
ing, at least in part, an enclosure for containing an 
anode and a cathode each of Which being in operative 
electrical communication With a respective one of the 
?rst and second electrode surfaces; and 

an insulative covering disposed over less than an entirety 
of the outer conductive surface and having an insulative 
outer surface, 

at least one area being de?ned on the outer conductive 
surface of the battery Where a distance is de?ned 
betWeen the outer conductive surface and the insulative 
outer surface of less than 2 mils. 
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49. The button-type battery of claim 48, Wherein said 
distance is less than about 1 mil. 

50. A button-type battery comprising: 

an outer conductive surface comprising ?rst and second 
electrode surfaces, the outer conductive surface de?n 
ing an enclosure for containing an anode and a cathode 
each of Which being in operative electrical communi 
cation With a respective one of the ?rst and second 
electrode surfaces, the outer conductive surface de?n 
ing a battery surface area; and 

an insulative covering disposed over at least 60% of the 
battery surface area. 

51. The button-type battery of claim 50, Wherein said 
covering is disposed over more than 70% of the battery 
surface area. 

52. The button-type battery of claim 50, Wherein the outer 
conductive surface comprises a perimeter edge, said cover 
ing being disposed over said perimeter edge. 


