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(54) POWER STORAGE DEVICE

(567) A power storage device 10 includes a first elec-
trode 21 having a first current collector, a second elec-
trode 22 having a second current collector, and a sepa-
rator 23. The first electrode 21, the second electrode 22,
and the separator 23 form a columnar wound body 20.
The power storage device 10 further includes a cylinder
32,61 covering an outer periphery of the columnar wound
body 20 and having a first opening 31, a sealing body 40
that seals the first opening 31, and at least one first tab
21a, its one end connected to the first current collector

and the other end connected to the sealing body 40. The
sealing body 40 has a first member 41 including a first
face 41a facing away from the columnar wound body 20,
and a second member 42 including a second face 42a
facing the columnar wound body 20. The other end of
the first tab 21a is welded to the first face 41a of the first
member 41 to form a first welding portion 43, and the first
welding portion 43 is positioned between the first face
41a and the second face 42a. This allows the internal
resistance of the power storage device 10 to decrease.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a power stor-
age device.

BACKGROUND ART

[0002] Conventionally, a power storage device that
stores electricity is known (e.g., Patent Literature 1). The
power storage device of Patent Literature 1 is a battery
including a wound electrode group in which a positive
electrode plate and a negative electrode plate are wound
with a separatorinterposed therebetween; a battery case
accommodating the wound electrode group; and a bat-
tery sealing lid that seals the battery case and also serves
as an external output terminal. In the power storage de-
vice of Patent Literature 1, a plurality of current collecting
tabs drawn out from the wound electrode group are weld-
edtoacurrentcollectingring disposed at an upper portion
of the wound electrode group. The current collecting ring
and battery sealing lid are connected to each other with
a lead plate.

Citation List
Patent Document

[0003]
4356209

Patent Literature 1: Japanese Patent No.

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0004] However,inthe power storage device of Patent
Literature 1, the plurality of current collecting tabs are
connected to the battery sealing lid through the current
collecting ring and lead plate. Therefore, with the pres-
ence of particularly the lead plate, the internal resistance
of the power storage device is increased. Under such
circumstances, the present disclosure aims to, as one of
the purposes, decrease the internal resistance of the
power storage device.

MEANS FOR SOLVING THE PROBLEM

[0005] An aspect of the present disclosure relates to a
power storage device. The power storage device in-
cludes a first electrode having a strip first current collec-
tor, and a first active material layer carried on the first
current collector; a second electrode having a strip sec-
ond current collector, and a second active material layer
carried on the second current collector; and a separator
interposed between the first electrode and the second
electrode, wherein the first electrode, the second elec-
trode, and the separator form a columnar wound body,
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the power storage device further includes a cylinder cov-
ering an outer periphery of the columnar wound body,
electrically connected to the second current collector,
and having a first opening, a sealing body that seals the
first opening, and at least one first tab that electrically
connects the first current collector and the sealing body,
one end of the first tab is connected to the first current
collector, the other end of the first tab is connected to the
sealing body, the sealing body has a first member includ-
ing a first face facing away from the columnar wound
body, and a second member including a second face
facing the columnar wound body, the other end of the
first tab is welded to the first face of the first member to
form a first welding portion, and the first welding portion
is positioned between the first face and the second face.

Effects of the Invention

[0006] The present disclosure allows for decrease in
the internal resistance of the power storage device.
[0007] While the novel features of the invention are set
forth particularly in the appended claims, the invention,
both as to organization and content, will be better under-
stood and appreciated, along with other objects and fea-
tures thereof, from the following detailed description tak-
en in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

[FIG.1]FIG. 1isacross sectional view schematically
illustrating a power storage device of Embodiment 1.
[FIG.2]FIG.2is a cross sectional view schematically
illustrating a power storage device of Embodiment 2.
[FIG. 3] FIG. 3 is a developed view of a columnar
wound body of Embodiment 3.

[FIG.4]FIG. 4 isacross sectional view schematically
illustrating a power storage device of Embodiment 3.

DESCRIPTION OF THE EMBODIMENTS

[0009] Embodiments of the power storage device of
the present disclosure are described below with exam-
ples. However, the present disclosure is not limited to
the examples below. In the description below, specific
numeral values and materials are given as examples,
but other numeral values and materials can be used as
long as effects of the present disclosure can be achieved.
[0010] A power storage device of the present disclo-
sure includes a strip first electrode, a strip second elec-
trode, and a separator interposed between the first elec-
trode and second electrode. The first electrode, second
electrode, and separator form a columnar wound body.
That is, the first electrode and second electrode are
wound with the separator interposed therebetween.

[0011] The first electrode has a strip first current col-
lector, and a first active material layer carried on the first
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current collector. The second electrode has a strip sec-
ond current collector, and a second active material layer
carried on the second current collector.

[0012] The powerstorage device furtherincludes a cyl-
inder having a first opening, a sealing body that seals the
first opening, and at least one first tab. The contour of
the first opening matches the contour of the sealing body,
and generally is circular. The first tab has, for example,
a ribbon shape or a strip shape. An insulating material
such as a gasket may be interposed between the cylinder
and sealing body.

[0013] The cylinder covers the outer periphery of the
columnar wound body and is electrically connected to
the second current collector. The cylinder may be formed
of a conductive material.

[0014] The sealing body has a first member including
a first face facing away from the columnar wound body,
and a second member including a second face facing
the columnar wound body. That is, the sealing body is
formed of a plurality of members, and may further include
another member. The first member and second member
are disposed so as to partially overlap each other in the
axis direction of the cylinder. The first member and sec-
ond member may be electrically connected. A thick con-
ductive path can be formed in this manner.

[0015] The first tab electrically connects the first cur-
rent collector to the sealing body. One end of the first tab
is connected to the first current collector. The other end
of the first tab is connected to the sealing body. The first
tab may be integrated with the first current collector or
separated from the first current collector. When the first
tab is integrated with the first current collector, one end
of the first tab is a proximal end of the first tab, and the
other end of the first tab is a distal end of the first tab.
When the first tab is separated from the first current col-
lector, one end of the first tab is electrically connected to
the first current collector by welding and the like.

[0016] The other end of the first tab is welded to the
firstface of the firstmember to form a first welding portion.
The first welding portion may be formed by, for example,
laser welding or ultrasonic welding. The first welding por-
tion is positioned between the first face and the second
face.

[0017] As described above, with the present disclo-
sure, the firsttab is directly connected to the sealing body.
That is, no intermediate member such as a current col-
lecting ringis presentbetween the first tab and the sealing
body. Thus, the internal resistance of the power storage
device can be decreased. Furthermore, with the present
disclosure, the first welding portion is positioned between
the first face and the second face, and therefore the con-
nection strength of the first welding portion can be made
strong. Furthermore, when the first tab is welded to the
first face of the first member facing away from the colum-
nar wound body, the welding step is stabilized. This is
because arobust first member (thickness is, forexample,
500 wm or more) is interposed between the first welding
portion and the columnar wound body, and therefore the
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sputter at the time of welding does not splash easily to
the columnar wound body. Stabilizing the welding step
allows for an increase in the strength of the first welding
portion easily, which decreases the connection resist-
ance of the first welding portion easily.

[0018] The firstwelding portion can be sandwiched be-
tween the first face and the second face. This configura-
tion allows for decrease in contact resistance between
the second member and first welding portion. Further-
more, the second face may also be joined with the first
tab. Specifically, by welding the second member and the
first tab from the rear side of the second face of the sec-
ond member, they may be joined. This configuration al-
lows for further decrease in the resistance between the
first tab and the second member.

[0019] The firstface, firsttab, and second face may be
joined with a common welding portion. This configuration
allows for decrease in resistance, and also stronger fixing
of the first tab to the sealing plate. When the second
member is accommodated in a recessed portion of the
firstmember, the second member also having a recessed
portion atits outer face (upper face) similarly with the first
member allows for the portion where the second member
faces the first tab to be thin, which makes welding easier
when joining the second member with the first tab.
[0020] The first member may be an annular member
having a through hole at a center for the first tab to pass
through. The second member may plug the through hole.
The second member may have a disc shape. The disc
second member may have a center portion and a flange
portion (outer periphery portion) at its peripheral edge.
[0021] The first member and second member may be
welded at a second welding portion radially outside of
the first welding portion. An even thicker conductive path
can be formed in this manner.

[0022] The first member may have a recessed portion
formed into an annular shape and having the first face
as abottom face. The second member may have a center
portion that plugs the through hole, and an outer periph-
ery portion provided surrounding the center portion. The
outer periphery portion may be a flange portion of the
disc shaped second member. The outer periphery portion
may be joined to the first member by the second welding
portion throughout its entire periphery. In this case, the
second welding portion forms a thick conductive path,
and a gap that may be formed between the first member
and second member can be sealed.

[0023] The firsttab may be joined with the second face
and first face. This configuration allows for formation of
a thick conductive path and decrease in the internal re-
sistance of the power storage device.

[0024] The power storage device may include a plu-
rality of first tabs. At least two of the other ends of the
first tab may be overlapped with each other and welded
to the first face of the first member. With this configura-
tion, welding portions can be decreased compared with
the case where a plurality of first tabs are welded to the
first face one by one. A recessed portion for accommo-
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dating an end portion of the first tab may be formed in a
region in the first face where the first tab is disposed, or
aregion in the second face facing the first tab.

[0025] The cylinder may be formed of a portion of a
metal case. For example, the cylinder may be formed of
a side wall portion of a bottomed cylindrical metal case.
[0026] The cylinder may be formed of a wound body
of a metal sheet. The metal sheet may be integrated with
a second current collector, or separated from the second
current collector. The metal sheet thickness TC may be
the same as the thickness T2 of the second current col-
lector, and may satisfy, for example, 0.5 < TC/T2 < 1.5.
When the cylinder is formed of a metal sheet, the metal
sheet is preferably wound, for example, twice or more
around the outer periphery of the columnar wound body
toincrease the strength of the cylinder. This configuration
allows for continuous steps: a step of forming the wound
body to a step of accommodating the wound body to the
metal case. Furthermore, without joining the bottom of
the metal case with the second current collecting plate,
the metal case and second electrode can be electrically
connected, and therefore works involved with connection
can be simplified. Also, by electrically connecting the ter-
minal end of the second electrode in the winding direction
with the metal case, the current collecting paths between
the metal case and the second electrode increase, which
allows for a decrease in resistance even more. The cyl-
inder can be formed by joining the terminal end in the
winding direction of the metal sheet with another portion
of the outer surface of the metal sheet.

[0027] In the following, an example of the power stor-
age device of the present disclosure is described in detail
with reference to the drawings. For the elements in an
example of the power storage device described below,
the above-described elements can be used. The ele-
ments of the example of the power storage device de-
scribed below can be changed based on the description
above. The matters described below can also be applied
to the above-described embodiment. Of the elements in
the example of the power storage device described be-
low, elements that are not essential to the power storage
device of the present disclosure can be omitted. The fig-
ures shown below are schematic, and do not accurately
represent shapes and numbers of actual members.

« Embodiment 1 »

[0028] Embodiment 1 of the present disclosure is de-
scribed. A power storage device 10 of this embodiment
is a lithium ion secondary battery, without limitation. As
shown in FIG. 1, the power storage device 10 includes
a columnar wound body 20, a case 30, and a sealing
body 40.

[0029] The columnar wound body 20 is formed by
winding a strip positive electrode 21, a strip negative elec-
trode 22, and a separator 23 interposed between the pos-
itive electrode 21 and negative electrode 22. The positive
electrode 21 is an example of the first electrode. The
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negative electrode 22 is an example of the second elec-
trode.

[0030] The positive electrode 21 has a strip positive
electrode current collector, and a positive electrode ac-
tive material layer carried thereon. A plurality of positive
electrode current collecting tabs 21a are connected to
the positive electrode current collector. The positive elec-
trode current collector is an example of the first current
collector. The positive electrode active material layer is
an example of the first active material layer. The positive
electrode current collecting tab 21a is an example of the
first tab.

[0031] For the positive electrode current collector, a
strip metal material is used. The strip metal material may
be metal foil, metal porous body, etc. Examples of the
metal material include aluminum, aluminum alloy, nickel,
and titanium. The positive electrode current collector has
a thickness of, for example, 10 um or more and 100 pum
or less.

[0032] The positive electrode active material layer in-
cludes, for example, a positive electrode active material,
conductive agent, and binder. The positive electrode ac-
tive material layer is produced by, for example, applying
a positive electrode mixture slurry containing a positive
electrode active material, conductive agent, and binder
onto both sides of the positive electrode current collector,
drying the applied coating, and then rolling. The positive
electrode active material is a material that stores and
releases lithium ions. Examples of the positive electrode
active material include a lithium-containing transition
metal oxide, fluorinated transition metal, polyanion, fluor-
inated polyanion, and sulfide of transition metals.
[0033] A plurality of positive electrode current collect-
ing tabs 21a are formed to be integrated with the positive
electrode current collector. The positive electrode current
collecting tabs 21a extend from one end portion (upper
end portion in FIG. 1) along the longitudinal direction of
the positive electrode current collector. When the positive
electrode 21 is wound, a portion of the plurality of positive
electrode current collecting tabs 21a coincide with each
other in the circumferential direction. The remaining plu-
rality of positive electrode current collecting tabs 21a co-
incide with each other when the positive electrode 21 is
wound in the circumferential direction.

[0034] The negative electrode 22 has a strip negative
electrode current collector, a negative electrode active
material layer carried thereon, and a negative electrode
current collector exposed portion 22a formed at one end
in the width direction of the negative electrode current
collector. The negative electrode current collector is an
example of the second current collector. The negative
electrode active material layer is an example of the sec-
ond active material layer.

[0035] For the negative electrode current collector, a
strip metal material is used. The strip metal material may
be metal foil, metal porous body, etc. Examples of the
metal material include copper, copper alloy, nickel, and
stainless steel. The negative electrode current collector
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has a thickness of, for example, 10 wm or more and 100
wm or less.

[0036] The negative electrode active material layer in-
cludes, for example, a negative electrode active material,
a conductive agent, and a binder. The negative electrode
active material layer is produced by, for example, apply-
ing a negative electrode mixture slurry containing a neg-
ative electrode active material, conductive agent, and
binder onto both sides of the negative electrode current
collector excluding the negative electrode current collec-
tor exposed portion 22a, drying the applied coating, and
then rolling. The negative electrode active material is a
material that stores and releases lithium ions. Examples
of the negative electrode active material include a carbon
material, metal compound, alloy, and ceramic material.
[0037] The negative electrode current collector ex-
posed portion 22a is formed to be integrated with the
negative electrode current collector. The negative elec-
trode current collector exposed portion 22a is projected
from one end in the winding axis direction of the wound
body to form the end face of the wound body. The neg-
ative electrode current collector exposed portion 22a is
welded and connected to the negative electrode current
collecting plate 51 provided between the columnar
wound body 20 and the bottom face of the case 30. The
negative electrode current collecting plate 51 is welded
to the inner bottom face of the case 30 with a welding
member 52. In the negative electrode 22 as well, similarly
with the positive electrode 21, connection can be made
with the negative electrode current collecting plate 51 or
case 30 using tabs.

[0038] The case 30 is formed to have a bottomed cy-
lindrical shape with a first opening 31, and accommo-
dates the columnar wound body 20 and a non-aqueous
electrolyte (not shown). The case 30 is a metal-made
case, and functions as an external negative electrode
terminal. The case 30 has a side wall portion 32 covering
the outer periphery of the columnar wound body 20 and
electrically connected to the negative electrode current
collector. The side wall portion 32 of the case 30 is an
example of the cylinder.

[0039] The sealing body 40 seals the first opening 31
of the case 30. The sealing body 40 is electrically con-
nected to the positive electrode current collector through
a plurality of positive electrode current collecting tabs
21a. The proximal end of the positive electrode current
collecting tab 21a is connected to the first current collec-
tor, and the distal end of the positive electrode current
collecting tab 21a is connected to the sealing body 40.
The sealing body 40 is a metal-made body, and functions
as an external positive electrode terminal. The sealing
body 40 and the case 30 are insulated from each other
with a gasket 70. The sealing body 40 may have an ex-
plosion protection mechanism, which is not shown.
[0040] The sealing body 40 has a first member 41 in-
cluding a first face 41a facing away from the columnar
wound body 20 (upper side in FIG. 1), and a second
member 42 including a second face 42a facing a colum-
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nar wound body 20 side. The first member 41 is an an-
nular member having a through hole 41b at a center for
the positive electrode current collecting tab 21a to pass
through. The second member 42 is a plate member for
plugging the through hole 41b.

[0041] The distal end of the positive electrode current
collecting tab 21a is welded to the first face 41a of the
first member 41 and forms a first welding portion 43. The
first welding portion 43 is sandwiched between the first
face 41a and the second face 42a, and a pressure is
applied from both of the first face 41a and second face
42a. In the first welding portion 43, the distal end of the
plurality of positive electrode current collecting tabs 21a
are overlapped and welded to the first face 41a of the
first member 41. In the region of the first face 41a where
the first welding portion 43 is formed, a recess deeper
than the total thickness of the distal end of the plurality
of positive electrode current collecting tabs 21a may be
formed.

[0042] The firstmember41 has arecessed portion41c
formed to be annular and having the firstface 41a as the
bottom face. The second member 42 has a center portion
42b plugging the through hole 41b of the first member
41 and an outer periphery portion 42c accommodated in
the recessed portion 41c. The peripheral edge portion of
the outer periphery portion 42c is welded and joined to
the first member 41 throughout its entire periphery by a
second welding portion 44 radially outside of the first
welding portion 43. In this manner, even ifa gap is formed
between the first face 41a of the first member 41 and the
second face 42a of the second member 42, sufficient
sealing properties can be ensured in the case 30.

« Embodiment 2 »

[0043] Embodiment 2 of the present disclosure is de-
scribed. The power storage device 10 of this embodiment
is different from the above-described Embodiment 1 in
terms of the configuration of the first member 41 and the
second member 42. In the following, the points differing
from the above-described Embodiment 1 are mainly de-
scribed.

[0044] As shown in FIG. 2, the first member 41 does
not have the recessed portion accommodating the sec-
ond member 42. The outer peripheral edge portion of the
first member 41 and the outer peripheral edge portion of
the second member 42 are overlapped with each other
and held by the gasket 70. The first member 41 and sec-
ond member 42 are welded and joined to each other by
the second welding portion 44 at the outer peripheral
edge portion. In this case, no pressure is applied to the
first welding portion 43 from the second face 42a, and a
sufficiently large gap is present between the first face
41a and the second face 42a, more than the thickness
of the distal end of the positive electrode current collect-
ing tab 21a. Therefore, the effect of decreasing the con-
tact resistance in the first welding portion 43 is milder
than Embodiment 1. However, the disposition of the sec-
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ond member 42 has no effect from the distal end thick-
ness of the positive electrode current collecting tab 21a,
and therefore production process can be stabilized.

<< Embodiment 3 >>

[0045] Embodiment 3 of the present disclosure is de-
scribed. The power storage device 10 of thisembodiment
is different from the above-described Embodiment 1 in
terms of not including the metal-made case 30. In the
following, the points differing from the above-described
Embodiment 1 are mainly described.

[0046] As shown in FIG. 3 and FIG. 4, in this embodi-
ment, functions of the case 30 of Embodiment 1 are
served by a cylinder 61 formed of a metal sheet wound
body. The metal sheet is formed to be integrated with the
negative electrode current collector, without limitation.
The columnar wound body 20 is wound from left to right
in FIG. 3. The cylinder 61 covers the outer periphery of
the columnar wound body 20 and electrically connected
to the negative electrode current collector.

[0047] The firstopening 31 of the cylinder 61 is sealed
with a sealing body 40. The cylinder 61 and sealing body
40 are insulated from each other with an insulative ad-
hesive 80. The cylinder 61 has a second opening 61a at
an opposite side of the first opening 31. The second open-
ing 61ais sealed with a metal plate 62 (e.g., copper plate).
The cylinder 61 and the metal plate 62 are welded and
joined with each other throughout its entire periphery.
Similarly with Embodiment 1, the negative electrode may
be provided with a negative electrode current collector
exposed portion, and the negative electrode current col-
lector exposed portion and the metal plate 62 may be
welded and joined.

[0048] Although the present invention has been de-
scribed in terms of the presently preferred embodiments,
it is to be understood that such disclosure is not to be
interpreted as limiting. Various alterations and modifica-
tions will no doubt become apparent to those skilled in
the art to which the present invention pertains, after hav-
ing read the above disclosure. Accordingly, it is intended
that the appended claims be interpreted as covering all
alterations and modifications as fall within the true spirit
and scope of the invention.

Industrial Applicability

[0049] The presentdisclosure canbe appliedto a pow-
er storage device.

Description of Reference Numerals
[0050]

10: power storage device

20: columnar wound body

21: positive electrode (first electrode)
21a: positive electrode current collecting tab (first
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tab)

22: negative electrode (second electrode)

22a: negative electrode current collector exposed
portion

23: separator

30: case

31: first opening
32: side wall portion (cylinder)

40: sealing body
41: first member

41a: first face
41b: through hole
41c: recessed portion

42: second member

42a: second face
42b: center portion
42c: outer periphery portion

43: first welding portion
44: second welding portion

51: negative electrode current collecting plate
52: welding member

61: cylinder

61a: second opening

62: metal plate

70: gasket

80: adhesive

Claims

1. A power storage device comprising a first electrode
having a strip first current collector and a first active
material layer carried on the first current collector,

a second electrode having a strip second current
collector and a second active material layer car-
ried on the second current collector; and

a separator interposed between the first elec-
trode and the second electrode, wherein

the first electrode, the second electrode, and the
separator form a columnar wound body,

the power storage device further comprises

a cylinder covering an outer periphery of the co-
lumnar wound body, the cylinder being electri-
cally connected to the second current collector,
and having a first opening,

a sealing body that seals the first opening, and
at least one first tab that electrically connects
the first current collector to the sealing body,
one end of the first tab is connected to the first
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current collector,

the other end of the first tab is connected to the
sealing body,

the sealing body has a first member including a
first face facing away from the columnar wound
body, and a second member including a second
face facing the columnar wound body,

the other end of the first tab is welded to the first
face of the first member to form a first welding
portion, and

the first welding portion is positioned between
the first face and the second face.

The power storage device of claim 1, wherein the
first member is a annular member having a through
hole at a center thereof for the first tab to pass
through, and

the second member plugs the through hole.

The power storage device of claim 2, wherein the
first member and the second member are welded by
a second welding portion radially outside of the first
welding portion.

The power storage device of claim 3, wherein the
first member has a recessed portion formed into an
annular shape and having the first face as a bottom
face,

the second member has a center portion plug-
ging the through hole and an outer peripheral
portion surrounding the center portion, and

an entire periphery of the outer peripheral por-
tion is joined to the first member by the second
welding portion.

The power storage device of any one of claims 1 to
4, wherein the first tab is joined to the second face
and the first face.

The power storage device of any one of claims 1 to
5, comprising a plurality of the first tabs, and

at least two of the other ends of the first tabs are
overlapped with each other and welded to the first
face of the first member.

The power storage device of any one of claims 1 to
6, wherein the cylinder is formed of a portion of a
metal case.

The power storage device of any one of claims 1 to
6, wherein the cylinder is formed of a metal sheet
wound body.
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FIG. 1
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FIG. 2
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FIG. 3

Winding direction
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FIG. 4
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