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(87) Abstract: This lead storage battery comprises an e¢lectrode plate

group, an electrolyte solution, and a battery case, wherein: the electrode
plate group includes a positive electrode, a negative electrode, and a sep-
arator; and in a cross-section parallel to the bottom of the battery case of
the lead battery, the ratio Ra of the cross-sectional area of the electrolyte
solution present outside of the outer edge of the electrode plate group to
the cross-sectional area of the electrode plate group is 0.20 or lower, and
the ratio Rb of the cross-sectional area of the positive electrode to the arca
of a region surrounded by the inner edge of the battery case is at least 0.30.
This lead storage battery comprises an electrode plate group, an electrolyte
solution, and a battery case, wherein: the electrode plate group includes a
positive electrode, a negative electrode, and a separator, and in a cross-sec-
tion parallel to the bottom of the battery case of the lead storage battery, the
ratio Ra of the area, obtained by removing the cross-sectional area of the
electrode plate group from the cross-sectional area of the inside of the bat-
tery case accommodating the electrode plate group, to the cross-sectional
area of the electrode plate group is 0.20 or lower, and the ratio Rb of the
cross-sectional area of the positive electrode to the cross-sectional area of
the inside of the battery case is at least 0.30.
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[0109]

[0110]

[0111]
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W& BiBIR S M THRT %, WRENAL—FRRYIFL VEOBEAERET
BRINTW5, BiREER) 7OEL VEOBREICERER (FRERKAR)
EEHILNET S, EHIZ6DDEINEEZEFT S, SRILEICHBIREEZ 1D
TOINET %,

RIS, BEANTIERZREL. RADMBSEHREZFERT 5, TO%K. EMR
D20CICHITZHEEZT. 28ICREL. HROLODIMBTEMREZTH S
LRI

TR, BEBOENZEORETEEELIE T, BIREOMERICNT
DIBREFDO A B LY HAHMUICEFETT 2EMROMEEDLLER a, BEDORA
BCHEENBEHOERICT T 2 EMOMERBOLLER b %A, [2 AILTRT
EIICEIE, Ax, Ay, Ax/ Xs, Ay,/ Ys&HR2BIZRT LD
LT E D,

BHDOFIET, PSOCHA VIMAMZIMES 5, EELORERE., &
B E6DEROEIEEZ100%E LIz XDENE (%) TR2ICRT, P
SOCHA VINTMAKIEEENIAEWEEBNTWS,

[52A]
Rb 1 2 3 4
Ra . |0.26] 0.29 | 0.32 | 0.35
1 0.3 75 90 110 135
| 2 0.24 | 85 | 100 | 130 | 155
3 0.2 95 | 110 950 | 1000
4 0.12 115 | 125 | 1100 | 1200
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[328]
A x i Ay Ax/Xs | Ay/Ys
1 0. 3 23.8 1 3.2 | 0.15 | 0.001
2 0.24 |19.3] 2.9 | 0.12 | 0 081
3| 02 |1es5 2.4 011 | 0 067
4 0.12 1.0 | 1.3 | 0.071 | 0.037

[0113] K2AIKRINDLHIC. Ra=0. 20420, 3I=RbAEBLTIES
. PSOCHA JIMAMENRE I AWEEDE6E~1 6ZICETHEEILH
EFTBEPBBRTED, -, R2BICRINBEDIC, Ax/ XsiEO0

1 2LF, BICIZ0. OBLUTHHFEELL., Ay Ysid0. O7LUF.
BHICIE0. O4LUTAFELVWT ENERTE S,

[0114] FRI3ICERHI1~4EEMAT~AL EDOFISERBLULEREB1~1 2

EEMB1~B12&DORIGERERT,

[0115] [%3]
Rb 1 2 3 4
Ra T 0.26 | 0.29 | 0.32 | 0. 35
1 0.3 B B2 B3 B4
> 0. 24 B5 B6 B7 BS
3 0.2 B9 | B10 | Al A2
4 0.12 Bi1 | B12 | A3 A4

[0116] (EMEHIE~24)
BBOEHICEWT, BROFIETRO LN ZBBBBEMBAFRDOT ST 7
1 FDOEBENIRIAILTIHIECEENE LD LD ICEBR—AMITS
774 NEBEIE, T EBOFERHICEWVWT, BBROFIETRO LN D
EBEBMBRROT VFEVDOEERNIKRL ALRTRIEOEEDE D &
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DICEBR—AMIZERET VY FEVZ22BI 2. ZEEhl1 (BitA
1) CEARICSHEBNAS~A2455ERIE. AHFKICETEMYT 2,
737744 (%)
0 0.5 1.0 1.5 2.0
Sb (%)
0 950 1027 1053 1093 1117
0.02 1121 - - - -
0.04 1235 - - - -
0.06 1292 - - - -
0.10 1378 1451 1521 1579 1621
0.14 1406 - - - -
0.20 1378 - - - -
0.25 1340 - - - -
0.30 1302 1406 1446 1499 1533

RKABICEHFISE~24¢EMAE~A24 DOWIGERETRT,

[5=4B]
55774+ (%)
0 0.5 | 1.0 | 1.5 | 2.0
Sb (%)
0 AT A13 | A6 | A19 | A22
0.02 A5 - - - -
0.04 A - - - -
0.06 AT - - - -
0.10 A8 A4 | AT | A20 | A23
0.14 A9 - - - -
0.20 A10 - - - -
0.25 A1 - - - -
0.30 A2 | A5 | A18 | A21 | A24
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[0120] R4 LY. SbBLVIS 774 haEEFIHZIET, PSOCHA Y
WEGHNBICALTZIEHERTES, Chid. BBOZEEMEIELELT
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Ko EICMA., EBBBHEFICS bHAEEND I & TEBOEIER
ENMIFEIINZHTH S,
CGbE&FI1 3~31)
BBOEHICEWT, BROFIETRO LN ZBBBBEMBAFRDOT ST 7
1 MNDEBEFIRSICTIRIHECEEDE QDL DICEBR—IAMNITST
74 MaSHEIE, £, EBOERICEWT, BROFIETRDOONBIE
BEBMBAOT7VFEVOEBENKRSICHRITRBEBOEERE WD LD IC
EBR—Z MIZBETVYFEVEEREIE U LLEHIT (BB 1)
ERRICBERZTR I . ARICFHET 2,
[0122] [%5]

[0121]

73774+ ()

— 0 0.5 | 1.0 | 1.5 | 2.0
Sh (%)

0 75 74 76 77 77
0. 04 08 99 100 08 99
0. 10 107 | 106 | 107 | 108 | 108
0.15 11 11 | o112 | o1z | o112
[0123] RO6IC. LE&HI13~3 1 BB 13~B31EDORGERETRT,
[0124] [36]
AR 0.5 | 1.0 | 1.5 | 2.0
Sb (%) T '
0 B B13 | B14 | B15 | BI6
0. 04 B17 | B18 | BI19 | B20 | B2
0. 10 B22 | B23 | B24 | B25 | B26
015 827 | B28 | B29 | B30 | B31 |
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[0125]

[0126]

[0127]

®5, 6&Y, Ra<0. 20A20. 3=ZRbEEFELILVER, b
EBMBICS bAESHETDEHAM VIIMAKIZIALETZ2EDOD, WTFhDS
bEBFRICBWTEHEBEBMEICTS 774 MEEBLTEY A VWA
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—> aVAESRAIOXENER 45/, BBOEEMEHLEIETEH
YA VIUMAKICIEE A EEENDWZDEEZ LN,

EEX EDOF AT

AFPAICHRIBESHIL. HlAE. PSOCEKHETTREHRESINS | SH
SREBMELTTFZARY Y TR Ny TEICAWSDICEL TWS, Tk, 88
EEMIZ. HIZE. El (BEE. M 7RE) OBRERASREY. EXRE
BEE (2. EFER (74—2 )7 eE) QEDER) A& LT
FHEICFIATES, B8, ThOoDARIBERZHIRTHY. ThoDAR
ICREINZ EDTIEARL,

RS O
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[55KIA1]

[553K1R2]

55 KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

AR DEIF
WiREEE, BRKRE, BECZRADIMBIEMRTH> T,
RIECABREFIL, EBEBBEN\L -5 & &2,
RIECEAE BN DRI B DK & FTRMTEICE W T,
RIECABARAF DUTEEICN T 5. RIEBIREFDSEL W B AMAICTHE
Y 2AIGEBRROMEABODLLER an0. 20UTFTHY.
AIEEEEONBZ CHENLEEHOEREICN T 5. FIECEROKE
BMOLLERbAO. 30UETHD. ShEEM,
WiREEE, BRKRE, BECZRADIMBIEMRTH> T,
RIECABREFIL, EBEBBEN\L -5 & &2,
RIECEAE BN DRI B DK & FTRMTEICE W T,
RIECABMREF DMTEAICN T 5.
RIECABREF 2 IRE T 2 EENEOMERN 5. BIREFOMEEZRL
F-EEDLLER aht0. 20LUFTTHY.
RIECEBREREOMERICN T 5. AIEEEBOMERDOLEER b A 0.
SO0LLETH D, ShEEM,
AISSEMEBMEHL, PV FEVEIH
AISSEMEBMBADRIEE 7 Y FEVOSHEENO0. 0 1HERLU
ETHB. BKRIEF I 2ICEHOMBEM,
AISSEBEMMBHE, REEMRZ 2 H.
RIS EBEBEM P ORIEERKREMBOZEEHN 0. IEERULE
THd, BHRE1 L 2ICEEHDOHRESEM,
AISSRBREMBN, F57 74 b THBH, BERBHIGCEDIHEE

o
PSOCTHEAINS, BKIET~50WVWThh 1 IHICEEHDIE
Bt

TARYVTZAMNYy THIEIN2EMICEEHINS, FERIEOGICE

HOREBBIL.
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: A x /X,
O. T2LUFTHY.

AIECABIRBFDE X AMICH T 2 RIGCEE DN & RIsc EMEF & DR
DA (Ay) &,

AIECABIRBFDE X AMICH T 2RI EEORBZEE DOERH (Y) &0
tb: Ay /Y BN
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WA THD. BREBE1~500WTFhd 1 BICTHORSE,

R EEBOESEENS 2 c mOBEIICH T ZHIEHSEROME
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RIECEBOEEN S 2 c mODEIICH T DRIECHE B OMEICH
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RIS EBOREDPEIRI ICH T ZRIHEEMOMEICS T B8]
EEEORBTHIEN/-EES 3 &, "EBWICALTHD. BKIE
9 ICEEHDERE M,



[E41]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2023/016277

A.

CLASSIFICATION OF SUBJECT MATTER

HOIM 10/06(2006.01)i; HOIM 4/14(2006.01)i; HOIM 4/62(2006.01)i

FI. HO1M10/06 Z; HO1M4/14 3; HO1M4/62 B

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

HO1IM10/06; HO1M4/14; HO1M4/62

Minimum documentation searched (classification system followed by classification symbols)

Published examined utility model applications of Japan 1922-1996

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published unexamined utility model applications of Japan 1971-2023

Registered utility model specifications of Japan 1996-2023

Published registered utility model applications of Japan 1994-2023

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2020/105484 Al (GS YUASA INTERNATIONAL LTD.) 28 May 2020 (2020-05-28) 1-10
claim 1, paragraph [0021], fig. 1D

A JP 2005-100726 A (SHIN KOBE ELECTRIC MACH CO LTD) 14 April 2005 (2005-04-14) 1-10
claim 1, paragraph [0014], table 1, fig. 1

A JP 11-339843 A (SHIN KOBE ELECTRIC MACH CO LTD) 10 December 1999 1-10

(1999-12-10)

paragraph [0003], tables 1-3

A WO 2017/099141 Al (HITACHI CHEMICAL COMPANY, LTD.) 15 June 2017 (2017-06-15) 1-10
paragraph [0113], example 1, fig. 10-11

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

wr

D&

wyr

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

20 June 2023

Date of mailing of the international search report

04 July 2023

Name and mailing address of the ISA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/JP2023/016277

Patent document

Publication date

Patent family member(s)

Publication date

WO 2017/098666 Al

cited in search report (day/month/year) (day/month/year)
WO 2020/105484 Al 28 May 2020 EP 3879618 Al
claim 1, paragraph [0021], fig.
1D
CN 113396502 A
Ip 2005-100726 A 14 April 2005 (Family: none)
Ip 11-339843 A 10 December 1999 (Family: none)
WO 2017/099141 Al 15 June 2017 EP 3389130 Al
paragraph [0106], example 1,
fig. 10-11
CN 108370071 A
JP 2018-170285 A

Form PCT/ISA/210 (patent family annex) (January 2015)




] B A e o5 [ BB
PCT/JP2023/016277

A. HERORTLI0FONE (BRFEHFIH (1PC) )

HOIM 10/06(2006.01)1; HOIM 4/14(2006.01)1i; HOIM 4/62(2006.01) i
FI: HOIMI0/06 Z; HO1M4/14 Q; HOIM4/62 B

B. HEZIT > 7208

HE 2T o R NRER (ERRNAF2HE (1PC) )
HOIM10/06; HO1M4/14; HO1M4/62

BNRERUADBER CRHEZ T o722 BIZEENDED

HAREEMAFEQAR 1922 -
HAEAFEEAFEAR 1
HAREEH =R AHR 1
HAE S AR AH 1

© © o
© © =
NI
DN DN DN =
[N el
NN DN ©
wwwo

gm%%%%

EBRRECHAL BT —AR—RA (F—AN—ZDOAMR, FAEIHER U 725

C. BE Y & L3805 01D 3k

31 RO ‘ * - ‘ e T %
By XS RO—HOERYEET S L 2, TOMET 5 ERFORR S REDES

A WO 2020/105484 Al (BkR&24EG S 27 ) 28.05.2020 (2020 - 05 - 28) 1-10
ARIE 1, 0021, 1D

A JP 2005-100726 A (FrifABHE R4 14.04.2005 (2005 - 04 - 14) 1-10
AR L, BE00 14, &1, X1

A JP 11-339843 A (FrtFE SRR ASAE) 10.12.1999 (1999 - 12 - 10) 1-10
B#%0003, £1-3

A WO 2017/099141 Al (HIfALRMERLS4E) 15.06.2017 (2017 - 06 - 15) 1-10
BR800 113, EmEHL, M10-11

[Jcmogsxic s cmpms s htinsd

RFY b7 73— 2B B MR B,
«  UASERO AT T — [ R X REEH f2 E A RSt AT o C I £
N ORICEEOH D TSR . KRR AR R R E O B0 SOTRE S, MO EAROAROR D]
B R O R LS RITH BN EREEASRC RO S SRTH T SHTHOH RO
L BRI 5 Ll o o RTH AL LBESEDIRC EBR DD
<EHEORAAEN 2 MY 52004 AT oKk GElE 7 BITHEEOH 5 XMTH T, é&iﬁt%mlukmiﬁ
f5) Lo, EEITE S THPATH DMATIT L TESMDIR
0" DB & BB, B, RRSICE KT S 3t WEEZLNLED
“p ERMHEEHEIT, »OEEEORROZERE 2 HEOHD %" A—/35F Y 77 3V -3
BITAR I A X
E¥HEE 2% T L2H [ SR TR S O TR
20.06. 2023 04.07. 2023
MR THTH RO HDHME (RFTEAEE)
HAE R (154/JP)
T100-8915 FAIE  FERR 4X 9836
H A v
HEHTAREREVE=TH4%E3 5
BEEE S 03-3581-1101 AR 3477

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)



JP 2018-170285 A
WO 2017/098666 Al

E R E B SRS
NFU 77 31—z 515
TYRTT ) HT LR PCT/JP2023/016277
31 A Sk AER RFY R T 72 ) —h AZH

WO 2020/105484 Al 28.05. 2020 EP 3879618 Al
sRE 1, BE002 1,
1D
CN 113396502 A

JP 2005-100726 A 14.04. 2005 (773U —=R1L)

JP 11-339843 10.12.1999 (773U —=R1L)

WO 2017/099141 Al 15.06. 2017 EP 3389130 Al
BE0 106, SZHE1,
10—11
CN 108370071 A

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - claims
	Page 32 - claims
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

