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(57) Abrege(suite)/Abstract(continued):

assembly to keep In electrical contact with the lead terminals, and two fixing nuts for fixing these components and the case. Tt
electric connection between the positive lead, the negative lead and the lead terminals I1s achieved by clasping structures witho
the use of any welding operation. Therefore, the operation procedure of the present invention Is effectively simplified, and tr
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equipment cost Is substantially reduced. |n addition, the positive and negative leads are in a large area electrical contact with tr
collecting area, thus relatively reducing the internal resistance.
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ABSTRACT OF THE DISCLOSURE

A conductive structure for an electrode assembly of a secondary battcry
comprises: a core disposed in a case, two lead terminals fixed at both ends of the
core, an electrode assembly winding about the core, two clasping structures for
enabling the electrode assembly to keep in electrical contact with the lead terminals,
and two fixing nuts for fixing these components and the case. The electric
connection between the positive lead, the negative lead and the lead terminals is
achieved by clasping structures without the use of any welding operation. Therefore,
the operation procedure of the present invention is effectively simplified, and the
equipment cost is substantially reduced. In addition, the positive and negative leads
are in a large area electrical contact with the collecting area, thus relatively reducing

the internal resistance.
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CONDUCTIVE STRUCTURE FOR AN ELECTRODE ASSEMBLY OF A
LITHIUM SECONDARY BATTERY
BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a conductive structure for an electrode
assembly of a lithium secondary battery, and more particularly to an electric power
collecting and leading structure for an electrode assembly of a lithium secondary
battery.
Description of the Prior Art
Referring to Figs. 1 and 2, a spirally coiled electrode assembly 10 of a
conventional lithium secondary battery disclosed by US Pat. No. 5,849,43]
comprises a web-like positive layer 11, a negative layer 12 and a separator layer 13
that are sequentially laminated to one another and are then wind about a core 14.
One side of the positive layer 11 and the negative layer 12 are cut into rectangular
teeth that serve as rectangular leads 111 and 131. The rectangular leads 111 and 131
are gathered together and then welded to the outer periphery of the disc-like
conductive terminal 15. By such arrangements, the electric power can be outputted

out of the electrode assembly 10.

Referring to Fig. 3, a conventional lithium secondary battery disclosed by US
Pat. No. 6,447,946 is illustrated and comprises a plurality of leads 111a and 131a
welded to the end periphery of a positive layer 11a and a negative layer 13a of the

electrode assembly 10a, and then the leads 111a and 131a are welded to the outer

periphery of a conductive terminal 15a of the battery.
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It 1s understood from the above description that no matter the leads are welded
to or integral with the battery, finally the leads and the conductive terminal must be
electrically connected by welding. It is to be noted that the battery with a
comparatively great number of leads can effectively reduce the internal resistance
and reactance of the battery while improving the capacity thereof. However, for such
a great number of leads, the welding operation is not only laborsome, but the
manufacturing process is complex.

Therefore, the present invention is emphasized on designing such a ‘ battery

structure whose electrode assembly is in direct electrical contact with the battery

terminal without the use of welding operation.
SUMMARY OF THE INVENTION

The primary objective of the present invention is to provide a conductive
structure for an electrode assembly of a secondary battery.

According to one aspect of the invention there is provided a conductive
structure for an electrode assembly of a lithium secondary battery comprising: a core
disposed in a case, two lead terminals fixed at both ends of the core, an electrode
assembly winding about the core, two clasping structures for enabling the electrode
assembly to keep in electrical contact with the lead terminals, and two fixing nuts for
fixing these components and the case; wherein the electrode assembly includes a
positive layer, a negative layer and at least one separating layer, surfaces of the
positive and negative electrode layers are coated with positive electrode material and
negative electrode material, respectively, the separating layer is located between the

positive and negative electrode layers, an uncoated area is formed at a side of the
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positive layer for use as a positive lead area, and the negative layer is formed at
another side thereof opposite the positive layer with an uncoated area for use as a
negative lead area, the positive layer, the separating layer and the negative layer are
superposed one upon another, and the positive and negative lead areas protrude out
of both sides of an assembly consistingof the positive layer, the separating layer and
the negative layer, after the electrode assembly is formed by winding the positive
layer, the separating layer and the negative layer about the core, both ends of the
electrode assembly will protrude out of the positive and negative lead areas; each of
the lead terminals is a conductive structure having a connecting end formed. at an end
thereof for connecting to a connecting portion of the core, another end of the
respective lead terminals is formed with an output end, each of the lead terminals 1s
particularly formed with a flange and a collecting area that are located between the
connecting end and the output end, the collecting area is located correspondingly to
the positive lead area or the negative lead area, the flange abuts against a cap of the
case; each of the clasping structures includes a girdle and a casing, a locking portion
is disposed in the casing, the girdle is formed on its surface with a plurality of
threads, a retaining hole will be formed after the girdle is inserted through the casing,
and the locking portion will be engaged with the teeth of the girdle to stop backward
movement of the girdle, and thus the retaining hole will shrink, the clasping sfructure
is mounted on the positive lead and the negative lead, by shrinking the retaining hole,

the positive and negative leads will be maintained in a direct electrical contact with

the collecting area of the lead terminals without the use of welding.

According to a second aspect of the invention there is provided a conductive
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structure for an electrode assembly of a lithium secondary battery comprising: a core
disposed in a case, two lead terminals fixed at both ends of the core, an electrode
assembly winding about the core, two clasping structures for enabling the electrode
assembly to keep in direct electrical contact with the lead terminals without the use

5 of welding, and two fixing nuts for fixing these components and the case; wherein
the electrode assembly includes a positive layer, a negative layer and at least one
separating layer, surfaces of the positive and negative electrode layers are coated
with positive electrode material and negative electrode material, respectively, the
separating layer is located between the positive and negative electrode layers, an

10 uncoated area is formed at a side of the positive layer for use as a positive lead area,
and the negative layer is formed at another side thereof opposite the positive layer

with an uncoated area for use as a negative lead area, the positive layer, the
separating layer and the negative layer are superposed one upon another, and the
positive and negative lead areas protrudé out of both sides of an asserﬁbly consisting

15 of the positive layer, the separating layer and the negative layer, after the electrode

assembly is formed by winding the positive layer, the separating layer and the

negative layer about the core, both ends of the electrode assembly will protrude out
of the positive and negative lead areas; each of the lead terminals is a conductive
structure having a connecting end formed at an end thereof for connecting to a
20 connecting portion of the core, another end of the respective lead terminals is formed
with an output end, each of the lead terminals is particularly formed with a flange
and a collecting area that are located between the connecting end and the output end,

the collecting area is located correspondingly to the positive lead area or the negative

2b
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lead area, the flange abuts against a cap of the case; each of the clasping structures
includes a girdle, a rotary knob and a casing, the rotary knob is formed on 1ts

surfaces with a plurality of threads, and the girdle is also formed on its surface with

a plurality of threads, a retaining hole will be formed after the rotary knob and the
girdle are inserted through the casing, the threads of the rotary knob are meshed with
the threads of the girdle, the retaining hole can shrink or expand by rotating the
rotary knob, the clasping structure is mounted on the positive and negative leads, the
positive and negaﬁve leads will be maintained in a close electrical contact with the
collecting area of the lead terminals, when the retaining hole shrinks.

The electric connection between the positive lead, the negative lead and the
lead terminals is achieved by clasping structures without the use of any welding
operation. Therefore, the operation procedure of the present invention 1s effectively
simplified, and the equipment cost is substantially reduced. In addition, the positive

and negative leads are in a large area electrical contact with the collecting area, thus

relatively reducing the internal resistance.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of showing a conventional electrode assembly

disclosed in US Pat. No. 5,849,431;

Fig. 2 is an illustrative view of showing the welding structure of the leads

2C
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and the lead terminal of the conventional electrode assembly disclosed in US Pat. No.
5,849.431;
Fig. 3 is a cross sectional view of another conventional lithium battery;

Fig. 4 is a perspective view of an electrode assembly in accordance with the

5 present invention;
Fig. 5 is a perspective view in accordance with the present invention of
showing the clasping structure and the electrode assembly before they are assembled

together:;

Fig. 6 shows that the clasping structure and the electrode assembly are

10 assembled together;

Fig. 7 is a partially enlarged view in accordance with the present invention
of showing the clasping structure and the electrode assembly after they are

assembled together;

Fig. 8 is a cross sectional view in accordance with the present invention of

15 showing the interior of the battery case,
Fig. 9 is a perspective view in accordance with a second embodiment of the

present invention of showing the clasping structure and the integrally formed leads

before they are assembled together,

Fig. 10 is a perspective view in accordance with the second embodiment of

20 the present invention of showing the clasping structure and the integrally formed

leads after they are assembled together;

Fig. 11 is a perspective view in accordance with a third embodiment of the

present invention of showing the clasping structure and the integrally formed leads

3
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after they are assembled together,

Fig, 12 is a perspective view in accordance with a fourth embodiment of the
present invention of showing the clasping structure and the electrode assembly after

they are assembled together; and

Fig. 13 is a partially enlarged view in accordance with the fourth
embodiment of the present invention of showing the clasping structure and the

electrode assembly after they are assembled together.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be more clear from the following description
when viewed together with the accompanying drawings, which show, for purpose of
illustrations only, the preferred embodiment in accordance with the present

invention.

Referring to Figs. 4-8, a conductive structure for an electrode assembly of a
lithium secondary battery in accordance with the present invention is shown and

comprises a core disposed in a case, two lead terminals fixed at both ends of the core,

an electrode assembly winding about the core, at least one positive lead and at least
one negative lead extending from two ends of the electrode assembly, two clasping

structures for enabling the ends of the electrode assembly to keep in electrical

contact with the lead terminals, and two fixing nuts for fixing these internal

components and the case.

The case 20 is formed in either end thereof with an opening 21 in which the
components of the battery are to be received, and each of the openings 21 are sealed

with a cap 22. A port 221 is formed in the cap 22 for passage of the components of

4
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- The core 30 is an insulating structure disposed in the case 20 and is formed at
either end thereof with a connecting portion 31, and the connecting portion 31 can be
an inserting groove.

The electrode assembly 40 includes a positive layer 41, a negative layer 42
and at least one separating layer 43. The surfaces of the positive and negative
electrode layers 41, 42 are coated with positive electrode material 411 and negative
electrode material 421, respectively. The separating layer 43 is located between the
positive and negative electrode layers 41, 42. At least one positive lead 44 is welded
at a side of the positive layer 41, and at least one negative lead 45 1s welded at
another side thereof opposite the positive layer 41. The positive layer 41, the
separating layer 43 and the negative layer 42 are superposed one upon another. After
the electrode assembly 40 is formed by winding the positive layer 41, the separating
layer 43 and the negative layer 42 about the core 30, the positive lead 44 and the
negative lead 45 will protrude out of both ends of the electrode assembly 40.

Each of the lead terminals 50 is a conductive structure having a connecting
end 51 formed at an end thereof, The connecting end 51 can be an inserting rod
structure to be connected to the connecting portion 31 of the core 30. Another end of

the respective lead terminals 50 is formed with an output end 52 that can be a
threaded rod structure. Each of the lead terminals 50 is particularly formed with a

flange 53 and a collecting area 54 that are located between the connecting end 51

and the output end 52. The collecting area 54 is located correspondingly to the

positive lead 44 or the negative lead 45. The flange 53 abuts against the cap 22 of the
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case 20.

Each of the clasping structures 60 includes a girdle 61, a rotary knob 62 and
a casing 63. The rotary knob 62 is formed on its surfaces with a plurality of threads
621, and the girdle 61 is also formed on its surface with a plurality of threads 611.
The rotary knob 62 and the girdle 61 are inserted through the casing 63, so that the
girdle 61defines a retaining hole 64, and the threads 621 are meshed with the threads
611. The retaining hole 64 can shrink or expand by rotating the rotary knob 62. The
clasping structure 60 is mounted on the positive and negative leads 44, 45. By
shrinking the retaining hole 64, the positive and negative leads 44, 45 will be
maintained in a close electrical contact with the collecting area 54 of the lead
terminals 50.

When the electrode assembly 40, the core 30, and the lead terminals 50 are
assembled together by the clasping assemblies 60, and the output end 52 of the lead
terminals 50 passes through the port 221 of the cap 22 until the flange 53 1s pressed
against the inner surface of the cap 22, the fixing nuts 70 will be screwed to the
output end 52, enabling the respective components of the battery to be assembled 1in

the case 20 more stably.

The clasping structure enables the lead to be maintained in direct electrical
contact with the battery terminal without the use of welding operation. The electrode

assembly of the present invention has a large area that 1s in electrical contact with the
lead terminals, so that the secondary battery has an excellent capability to charge and

discharge large currents.

For a better understanding of the present invention, its operation and

6
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function, reference should be made to Figs. 4-7 again. The collecting area 54 is
formed in the mid section of the lead terminals 50 and is located correspondingly to
the positive and negative leads 44 and 45 of the electrode assembly 40. When
electrically connecting the positive and negative leads 44 and 45 of the electrode
assembly 40 to the lead terminals 50, the clasping structures 60 should be mounted
onto the positive and negative leads 44, 45, initially. And then, the girdle 61 is driven
to move within the casing 63 by rotating the rotary knob 62, and thus the retaining
hole 64 starts to shrink. When the retaining hole 64 shrinks to such an extent that the
oirdle 61, the collecting area 54 and the positive lead 44 or the negative lead 45 are
maintained in a close contact with one another, the positive lead 44 and the negative
lead 45 are electrically connected to the lead terminals 50 without the use of
welding.

It is to be noted that the electric connection between the positive lead 44, the
negative lead 45 and the lead terminals 50 is achieved by clasping structures 60
without the use of any welding operation. Therefore, the operation procedure of the
present invention is effectively simplified, and the equipment cost is substantially
reduced. In addition, the positive and negative leads 44 and 45 are in a large area

electrical contact with the collecting area, thus relatively reducing the internal

resistance.

On the other hand, the positive lead or the negative lead mentioned in above
embodiment has one end welded to the electrode assembly, as shown in Figs. 9 and

10. The positive layer 41a or the negative layer of the electrode assembly 40a 1s

provided with an uncoated area that is not coated with positive or negative electrode

7
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material. And theﬁ the uncoated area is cut into the positive leads 44a or the negative
leads. After the integrally formed positive leads 44a or the negative leads are drawn
together, the clasping structures 60a can also enable the positive and negative leads
44a, 45 to be maintained in a close electrical contact with the collecting area 54a of

5 the lead terminals 50a. As shown in Fig. 11, the respective positive leads 44b or
negative leads are located very close to each other and are separated by a narrow
cutting seam 80. And the positive leads 44b or negative leads can also be maintained
in a close electrical contact with the collecting area 54 of the lead terminals 50b by
using the clasping structures 60b.

10 It is to be noted that the casing of the clasping structure 60c can be integral
with the rotary knob, as shown in Figs. 12 and 13. A locking portion 631 with a
one-way tooth (pawl) for replacing the rotary knob 1s integrally formed in the casing
63a. When the girdle 61a is inserted through the casing 63a, the one-way tooth of the
locking portion 631 will be engaged with the teeth 611a of the girdle 61a to stop

15 backward movement of the girdle 61a, and thus the retaining hole 64a will shrink,
enabling the positive and negative leads 44c, 45 to be maintained in a close electrical
contact with the collecting area 54c of the lead terminals 50c.

While we have shown and described various embodiments in accordance with

the present invention, it is clear to those skilled in the art that further embodiments

20 may be made without departing from the scope of the present invention.

ARk D i R P R N N L T A M RS R A TN R TIN T EEN 2 o oI s et car Ten Y Wt b W e s s e SR S At W VA I e enm LT TR ot a (R N v e e e - - -- R Vet et mn veren awn wn T SNEY L A5 idwie o PTRTIEAT R S R R @R e e e e e =W s el NN L o B i VR s e e g R 2 N e S M e e 2 ST T



10

15

20

CA 02553878 2009-07-21

WHAT IS CLAIMED IS:

1. A conductive structure for an electrode assembly of a lithium secondary
battery comprising: a core disposed in a case, two lead terminals fixed at both ends
of the core, an electrode assembly winding about the core, two claspmg structures
for enabling the electrode assembly to keep in electrical contact with the lead
terminals, and two fixing nuts for fixing these components and the case; wherein

the electrode assembly includes a positive layer, a negative layer and at least
one separating layer, surfaces of the positive and negative electrode layers are coated
with positive electrode material and negative electrode material, respectively, the
separating Iayer is located between the positive and negative electrode layers, an
uncoated area is formed at a side of the positive layer for use as a positive lead area,
and the negative layer is formed at another side thereof opposite the positive layer
with an uncoated area for use as a negative lead area, the positive layer, the
separating layer and the negative layer are superposed one upon another, and the
positive and negative lead areas protrude out of both sides of an assembly consisting
of the positive layer, the separating layer and the negative layer, after the electrode
assembly is formed by winding the positive layer, the separating layer and the
negative layer about the core, both ends of the electrode assembly will protrude out

of the positive and negative lead areas;

each of the lead terminals is a conductive structure having a connecting end

formed at an end thereof for connecting to a connecting portion of the core, another

end of the respective lead terminals is formed with an output end, each of the lead

terminals is particularly formed with a flange and a collecting area that are located
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between the connecting end and the output end, the collecting area i1s located
correspondingly to the positive lead area or the negative lead area, the flange abuts
against a cap of the case;

each of the clasping structures includes a girdle and a casing, a locking
portion is disposed in the casing, the girdle is formed on its surface with a plurality
of threads, a retaining hole will be formed after the girdle is mserted through the
casing, and the locking portion will be engaged with the teeth of the girdle to stop
backward movement of the girdle, and thus the retaining hole will shrink, the
clasping structure is mounted on the positive lead and the negative lead, by shrinking
the retaining hole, the positive and negative leads will be maintained in a direct
electrical contact with the collecting area of the lead terminals without the use of
welding.

2. The conductive structure for an electrode assembly of a lithium secondary
battery as claimed in claim 1, wherein the connecting portion of core is an inserting

groove, and the connecting end of the lead terminals is an inserting rod to be mserted

in the mserting groove.

3. The conductive structure for an electrode assembly of a lithium secondary
battery as claimed in claim 1, wherein the girdle and a rotary knob are inserted
through the casing of the clasping structures, the rotary knob is formed on its
surfaces with a plurality of threads, the threads of the rotary knob are meshed with

the threads of the girdle, the retaining hole can shrink or expand by rotating the

rotary knob.

4. A conductive structure for an electrode assembly of a lithium secondary

10
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battery comprising: a core disposed in a case, two lead terminals fixed at both ends
of the core, an electrode assembly winding about the core, two clasping structures
for enabling the electrode assembly to keep in direct electrical contact with the lead
terminals without the use of welding, and two fixing nuts for fixing these
components and the case; wherein

the electrode assembly includes a positive layer, a negative layer and at least
one separating layer, surfaces of the positive and negative electrode layers are coated
with positive electrode material and negative electrode material, respectively, the
separating layer is located between the positive and negative electrode layers, an
uncoated area is formed at a side of the positive layer for use as a positive lead area,
and the negative layer is formed at another side thereof opposite the positive layer
with an uncoated area for use as a negative lead area, the positive layer, the
separating layer and the negative layer are superposed one upon another, and the
positive and negative lead areas protrude out of both sides of an assembly consisting
of the positive layer, the separating layer and the negative layer, after the electrode
assembly is formed by winding the positive layer, the separating layer and the
negative layer about the core, both ends of the electrode assembly will protrude out

of the positive and negative lead areas;

each of the lead terminals is a conductive structure having a connecting end
formed at an end thereof for connecting to a connecting portion of the core, another
end of the respective lead terminals is formed with an output end, each of the lead
terminals is particularly formed with a flange and a collecting area that are located

between the connecting end and the output end, the collecting area is located

11
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corfespondingly to the positive lead area or the negati{fe lead area, the flange abuts
against a cap of the case;

each of the clasping structures includes a girdle, a rotary knob and a casing,
the rotary knob is formed on its surfaces with a plurality of threads, and the girdle
is also formed on its surface with a plurality of threads, a retaining hole will be
formed after the rotary knob and the girdle are inserted through the casing, the
threads of the rotary knob are meshed with the threads of the girdle, the retaining
hole can shrink or expand by rotating the rotary knob, the clasping structure is
mounted on the positive and negative leads, the positive and negative leads will be

maintained in a close electrical contact with the collecting area of the lead terminals,

when the retaining hole shrinks.

12
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