-1- NCMED SADDLE FQR: STORAGE BATTERY PLATES STORAGE BATTERY CONTAI NER, AAE;
STCRAGE‘BATTERY Thi's invention generally relates to a nol ded saddle%ﬁga 33C
el ectode plates. Mre particularly, this 5 invention relates to a nol ded
saddl e for electrode plates of a stationary‘sealed type | ead acid storage
battery, -a storage battery container, and a storage battery. There has been
known a nol ded saddl e which is 10 nanufactUde as a separate part of a

battery contai ner. The nDIded saddle |s nade into a sectlonall nound-

shaped support p&tiilia) sy JQRAGE Bt AERY 3~ Rt of a

battery contai neBATTERY [CONTAINER CQ ' :;r y

pl ates of a 15 storag batter The abov se fiaqn

nmound- shaped saddl es m %té"r% &f%%atqﬁ eaq" cq;om(:%alq‘lﬁ° de(ﬁ

convent i onal storﬂﬁllaatﬂoe:r pmmﬂeaaﬂaaﬁ@a‘-or mwh@umm&hm and

posi tive el ecly oqeR,elidichs rel) atidd Jztchea[ LS @mé)%&f @l%édi%cf‘é’f

However, when the positive electro ates extend exp hey cannot
absorb the ext endldtesm ok t?e%%%l%%éﬂeat]&ada@"gﬁ ghorage 5o,

only insuffici emﬂa‘tte@@”ﬁ%ll&ﬁﬂdc?e HR 1S [dottaiintirGs RC aMstrdel |y 25
war ped with the B e of -time and active material falls fromthe positive

pl ates, so that dcity of the battery gradually decreases. In the
wor st cases, the posi tBhereelhan hedn Known ex moisiesh saudle whixdaiist t he

strap interc e fot Pgiﬂ) | n
push up agai E\iswg ﬁwér{%erm nﬁa&)ss,aesgl | négke?porﬁl 0 I’ESLﬁI ng | né/%?e 1£";[heﬁo

that portion. Acdtvelimeldes saddiedammade dntiom tﬁ%-‘rté-ql@]ﬂrlb\n = nol ded
saddl e for SUppo@Héﬁé&”éﬂﬁﬂd¥¥3portlon and is attached to the inner

~ bottom surface of a battery container for supporting
legs of pOSltlve or negatlve electrode plates of a
15 storage battery. _ _ '
The above-mentioned'sectionally mound-shaped

saddles which are carried by the battery container of a
conventional storége battery are effective for
supporting the negative and positive electrodes plates
20 with the mound-shaped portions thereof. However, when
the positive electrode plates extend or expand, they
cannot absorb the exténsions of the positive electrode
plates at all or, if so, only insufficiently. |
e Consequently, the positive plates become gradually
% 25 wafped with the lapse of time'and active material falls
from the positive plates, so that the capacity of the .
battery gradually decreases. In the worst cases, the
positive electrode plate extensions push up against the
strap intetcohnecting the.tabs_of the positive plates
30 which, in turn, push ué against the terminal-sealing
' portion resulting in the damage of that portion.
According to the present invention there is
provided a molded saddle for supporting electrode



-2- plates in a storage battery, the saddle conpri'si'ng a.base portion for
attachnent to a floor of the battery and a raised support portlon eth}' ng
. fromthe base for supportlng an el ectrode plate, the support portion 5

* being flexible towards the plahe of the base. A nolded saddl e in accordange
with the present invention may be constgucted so as to accompdate
extension of the positive plates, thus overcom ng the above-nenti oned

defects of tgkatedViaitld WEdragel dl»zﬂ:t anfl, ke oswddDe tdempPisigige life of a

zégg?glengat 3’ % ?‘?‘sﬁ/‘et h?%‘g’?l e\" e?ﬁﬂﬂﬁ a{é);%ﬁ%ﬁo?’ge?ﬁa&‘%%?g %’%’?Em surface

of a batteryambrd a'amsedaystmﬁmrt rgprtmm(nxtenﬂmgbﬁusmpt]m ebaget he bottom

surface of t ]é’aplf‘%%ﬂ@ '&6&3 %Pgégedtﬁes;‘?éggﬁtsﬁé{f | 3 CONt ai ner

which results in space exi bl e

emal hi A
rai sed sdppdreing fkexihle dFP"é#F:fiﬁ Hehe plkane »f o\%%dﬁ%%e Bimoldedattery

cont ai ner . QQ{M&J%chthéé‘%ﬂ%'Eﬁé/epﬂééé&é Eﬂveﬂ@i&h ma§ Bepported
on the flexible ralcgt?e]ed su port ate Borglon extend, the_flexible raised

support pl atPPR I ed R fEleRs ’r‘h“o?%le?h?o absorb the
ext ensi on ofpcidnetmmlanaeg)) attlass o:qutmmﬂ.r;g tHé usbovéemenmciensdd ext ensi on
of the posit t wel | by
the fl exi bl edérlfa;‘?és)tl'eg(?jl (ga 1W(’)‘% {E%!gr??llgéojh&g&t%é&di ﬂeadn&%ﬁo%?ﬁ%lbggl nvent i on;
t her eby, 1@ erggxeise i mfélmgstw%tbﬁseﬂf e. Furthernore, when the
other end of the widn o0 ﬁhof@e&’aéé‘dd’ié‘tfofssﬁ‘éfé‘&é’qgatﬂeﬁdﬁiaéés have a-

sectional |
y accord:.ng to this invention is fixedly attached to the

[
inner bottom surface of a battery container by adhering \/
the horlzontal base plate to the bottom surface of the

15 contalner, there is provlded a storage battery
container which results in a large vértical_space
remaining between the flexible raised support plate
portion and the inner bottom surface of the battery
container. COnseQuently, when the positive'piates

20 which are supported on the flexible raised support
plate portion'extend, the flexible raised support plate
portion subsequently moves downwards in order to absorb
the extension of the positi#e plates completely; Thus,
the increased extension of the positive plate, with the

25 lapse of time, can be absorbed well by the flexible ©d
raised support portion of the molded saddle of this
invention; thereby, remarkably prolonging the battery
life. ”

Furthermore, when the other end of the horizontal

30 base plate is extendéd in order to have.a sectionally



mound- shaped negative pl-ate support plate portion formed integrally with
the mol ded saddl e for supporting | egs of positive plates, a nolded saddl e

i s di-sffjosed at a predeterm ned position on the bottom surface of the 5
battery:container for automatically supporting negative plates when the

nol ded saddl e for supporting the positive plates is attached at a
predeterm ned position to the inner bottom suBface of the battery
container. Further, the battery container has a flexible, raised 10
Zypportdp!atehpoLtmGWn@ish@pe@oné§¢U£velﬁl&teusuppbfﬁgphmﬁde?osﬁﬂd?e

i sposed in the bagtery.coniain in manner .t el egs. o
positive pl ates inkgr% tgné§%%§%+¥ %fggeﬁg?nm?ﬂge%afgé?§ec %fa?“%?°ﬁ§§nge
supported. Thus, whegsacftposbivetpbayess armabded saddbe istdibsposedupper
end portion of the,f | | t Rl L.AN sitive
pl at e- supporting n%l%géagggﬁTgﬁ%ge§?§?258§n?§ gﬁgeﬁgggéﬁgsg%%%gg g?oéﬁéed
in the | ower end sh$F§6§Y0$°%§%hn%63f@¥véubpaﬁéigalgg,SFHE°¥FE&9bP%93FaY§ed

support plate pOf&bP@t@Q wheft ¥h&afP1468 99881k VeEor! sbppsHeDRGt€Hei N a Nore
stabl e and secured fashion g?en t he fLeX|bLe rai sed suggort a i on

, € portil
bends downwards anBOSbELYBsPLAEeRoLPt2bEapNedcabxRRERIRECEDLID b@gﬁé ion

under st andi ng of tte phestmhe?Sbottomveatfaceasfl theshattépw ¢ontaynde.

carried into effec ren ' e l e he
acconpanyi ng drawﬁ%ﬁ%?ﬂgﬁ'mﬁﬁ%nﬁétF%g*%Q?nggggeﬁggggg%t?%%Egﬁggﬂ 5%%%?%
om tted, of bhe enBéBparchtprbate pertiensafidthef ppsitéyegelabetrevprgpting

pl ates accordi ng tmoldéd sad@bhéi @hspbtgdr €n2thé Battesg-Sentadnet vhevuch

partly, omtted, of_ope enbogdj nent, of battery_c in d.a batte
accoyding to the p?e@%ﬂﬁerngégfi%ﬂ? ¥$33r8£3p¥§1§9%§oggégggt%gn%lp%?éé/of
portion of 35 aadsembily phaced inbbheecbgytpéunyecantamheéy may benvol ded

saddl e according tg,3881Pes, eNPREs TeRheRl at BBoPLESCBL ttery is arranged so
15 that the upper end portion of the flexible, raised
support plate portion of the positive plate-supporting
molded saddle is fitted into an engaging groove
provided in the lower end surface of each positive
plate's 1eg, the flexible, raised support plate portion
20 can keep the positive plate supported in a more stable
and secured fashion when the flexible raised support
plate portion bends downwards and absorbs the positive
plate extension.
¢ For a better understanding of the present
N 25 invention and to show how it may be carried into effect
réference will now be made, by way of example, to the
accompanying drawings, in which: '
Figure 1 is a perspective view, partly omitted, of
one embodiment of a molded saddle for storage battery
30 plates accbfding to this invention;
Figure 2 is a cross-sectional view, partly
omitted, of one embodiment of a battery container and a
battery according to the present invention;
Figure 3 is a cross-sectional view of a portion of
35 a battery having a battery plate assembly and a molded
saddle according to another embodiment of the present



-4- invention; Figure 4 is a partial cross-sectiohal «view of a portion of a
battery haV|ng a battery plate assenbly and a mol ded saddl e as in the .
-enbodi nent show in Figure 5 3, after sonme use; Figure 5is a ~
cross-sectional view of a portion-of a battery having a battery plate .
assenbly and a nol ded saddl e made accorgling to a further enbodi ment of the
present invention; 10 . Figure 6 Is a partial cross-sectional view of
a portion of ﬁ%gﬁ% i&hy having a battery plate assenbly and a nol ded saddl e
as in the eﬁbodlnent shown in Figure 5, after sone use; Figure 7 is a graph
showi ng the resul¥igwFe 16 is agpaatial eressesectienalivkeh ¢hc st or age

battery aCC%&tﬂgoﬁOofFaSbaweﬂylmaw & meﬂylpmte dosagslpattery.
Referring to Figure efe ce nuper n raII enot es

saddl e for s¥p o?t‘f“ﬂédeé‘% %l‘??v%\n €}é‘? %r dré%wbh’?t%’r?/“ﬁ%cor di ng
to one &nbodBpeaftet sbwmepussgent invention. The nDIded saddle 1 is rmade up

of an integrally }Béng §t{¥c u%goggyégg%f?$%%4iﬁgéa$fbgsgopgg%g La which

is to be securel ached e | nner ace of tery 25
cont ai ner, aﬂdb@tt¢EX|haﬁlngaasb@t%QmmkﬂlatﬁaQ%S%mblYomn¢bafmﬁléﬁéport|ng

legs of pOS'éhd&l@':ﬁ&&éOQSc«Bf@i ? 05 2 PRLLREY edBSaSHERETbePEREE portion

is formed by extending one, end t he horizontal base plate portion la so
as to rise sPBREERE| MYSPtHPRYht and | eave a 30 | arge vertical space S
bet weeh0t he upperFigurefétihs axpantiabh andssheebbionahtwlewast pl ate mhlch

i's to be attgspedohookhg bAPELrPOhLOTNG UL fBECL Oy o PREL S ¥sembly

and a molded saddle as in the embodiment shown in

v
Figure 5, after some use; | \o/
Figure 7 is a grabh showing the results of
15 comparative life tests between the storage battery
'according to this invention and a conventional storage
battery. | '
Referring to Figure 1, reference numeral 1
generally denotes a molded saddle for supporting
20 positive plates of a storage battery according to one
embodiment of the present invention. The molded saddle
1 is made up of an integrally formed structure having a
horizontal base plate 1a which is to be securely
attached to the inner bottom surface of a battery
25 container, and a flexible, raised support plate portion N
1b for supporting legs of positive electrode plates of
a battery. The support plate portion is formed by
extending one end of the horizontal base plate portion
1a so as to rise substantially upright and leave a
30 large vertical space S between the upper end of the
extension and the horizontal base plate which is to be
attached to the inner bottom surface of a battery
container. It is preferred that the molded saddle be
formed longitudinally so that the legs of the positive
35 plates which are lined up in the longitudinal direction
of a plate assembly may be mounted thereon.



container. It is preferred that the nol ded saddl e be formed | ongitudinally
sothat .the legs of the positive 35 ‘plates which are lined up in the

| ongitudi nal direction of a plate assenbly may be nounted thereon. As
shown in Figure 2, the nolded saddl es are di-sposed at the left and

ri ght - hand p05|t|ons on the inner bottom surface 2a of a battery cont ai ner
2 and securely attached thereto by bondlng thé'horlzontal base pl ate

portions la to the botton1s rface 2a. with hesi rt i ke. When
attached in the above- AEnEREKRJIAMEENTe, gg% nggﬁgafaggéﬁﬁ ¥es forned

bet ween the upper é&bdppsedi at theolefteaﬁ&er1bhe-handedoahatensoonlbhelb

[0 2upporting the,BasL! pXEeghakerfadl 2o LEdsaBdeLhey! BOGELbRLLOR syal ace

2a-of the battery CONTai ner ron
rai sed support pIasecpne1YonttbChedahgegetqohMMHOUQing uhelhouhaonbalsquare_

configurationgso atsﬁge §m§£é6p§g£ \Agﬁg-ev& £b' £t Boeeemt eup;sxédgaawﬂﬂpeﬁt

surface 15 for can_ support each positive
el ectrode plate |naéh§§aﬁ¢e°ﬁaﬁh€rllkﬁr nﬁhﬁPthFﬂéhééflnSBF? abaveetic

resin, such as pol yghepvheadcmahfie¥sed aar rwrﬁm&enl 8padadsi ssf popmEdso as
to have t he raised sug ort ﬁlateBgortl de_, 20 ﬁ6| hivgég t hi nner;
thereby, providi ngPEhESEBr EPENUPBSH ER fP%ﬁFb?Plf? of F 8ug QaFaipsH’
supporting negati vplpket pertaonbtbi fbegsappypritidg mhéhpbhétmuEtplyte s

cont alner vheg they8NLRANEhe! $aHBLURSr cbh §RREALE02RCGENE grﬁg LgrnEd

wth the nolded sa 1'Tn .
integral ly formed @PRERLRET bAtt ef P CBRPEF n€Rd pﬂBFé°§p El ibdemer

end of ,the horizontaliskassuppate pmateopokea.bar15upaoahgmgdpdewhwaedpl ahes
s ewended to havg 33641 honsk! YolRHRT: SHERGH-208ohoD LHTLB LR Y Y ended
sufficient strength and to provide a support surface
15 for the portion 1b which can support a leg of each
positive électrode plate in a stable manner. For
molding thereof, soft synthetic resin, such as
polypropylene, is used as a raw material and is formed
so as to have the raised support plate portion 1b made
20 relatively thinner; thereby, providing the portion 1b
with flexibility. Although a saddle for supporting
negative plates can be integrally made with the battery
container when the container is molded, it can also be
integrally formed with the molded saddle 1 as shown in
k/; 25 Figure 1 instead of being integrally formed with the
battery container. More specifically, the other end of
the horizontal base plate portion 1a for supporting
positive plates is extended to have a sectionally
mound-shaped and longitudinally extended support plate
30 portion saddle 5 integrally formed therewith for
supporting lined-up legs of negative electrode plates;
thereby, forming a positlve/negatlve plate-supportlng
molded saddle M,
‘The molded saddles are disposed at the
35 predetermined left and'right positions on the flat
bottom surface of the battery container and bonded



30 portion saddle 5 integrally fornmed therewith for supporting |ined-up
| egs of negative electrode plates; thereby, formng-a positive/negative -
pl at e- supporting nol ded saddle M The nol ded saddl es are di sposed at the 35
predetermned left and right positions on the flat bottom surface of the ,
battery contai ner and bonded -6- seguely thereto to provide a battery
container 2 carrying the positivel/negative plate-supporting saddle of the
present i nV%‘ététﬁrélyT%éﬂéﬁiﬁ(i&?iﬁﬂﬁdé)ra ROEd Me dUriiandrs 2rade rel atively
thin and rigid and’5 prov, de ,at its outégi e gs}elr?wit hori%ﬁ'ntally

ext ended baS@HYANS £heRF tive/feaa LR LA TIPRMNEARD R3S ur f ace of
t he battery cfprilad nwedentohimrenta oregatThe nu el sgifttd ifigr saddle 5 firmy
fixed to the_inner. surface of_ the,bo t t ont ai body 2.
10 An engnae@ah S ]6aatr$a’§/ Y %doéi%%ﬁ;?%%%raﬂ%tfl q;‘-ugrlﬁlce 2a of

t he corft ai n@roviged ety idy rasiemeddge onddyi ndrofirent gl hhyexkentesi ded on

the Tower syfAce1afed Hu RAGRIH U RL& 1 Ss PEIRNE 1110 BRI rtnex Stttk the rib
6 is fitted into the groove 7 for providjng-15 addi ti onal mechani cal

strength. THEEage phitde,bakipy rertalner to pRipinR Ragatike plates 3
aﬂd nelggt ijvq:l?@é-eslaﬁbd&mm'g LA 1Y &5 lﬁm\epy V\fhi:he@gmrai@lrmﬂ@r mount gd i n
t he nmol ded saddl e | uc manner that eac ositive te:s leg 3a an
each negati Vi aa‘f%'%f]é%‘e _%qa%?'ﬁao Sp%éba}%g%@gt‘f%tﬁlﬁ’ég%%ﬁ%nit he mol ded
saddl €@ 1 arfh Sengsyisipwnib r6 Mayurise Zpr eaictedosn tihe jirte Botsomupport ed
at the centrg,PRidd Oh A ttife | QWHa B SANIRCEe O ddSrSspBiingg 3a by the
cantil ever tg/ e 25 flexihle, rail)sed sujpé)o&t r?l aﬁe ortion | b of the .
gaging groove may be provided on the lower surface o

of the negative plate-supporting saddle 5 so that the \o

rib 6 is fitted into the groove 7 for providing

15 additional mechanical strength. Thus, a plate assembly
made up of a group of positive plates 3 and negative
plates 4 which are interleaved with separators is
mounted in the molded'éaddle M in Suqh a manner that
each positive plate's leg 3a and each negative plate's

20 leg 4a may be respectively placed on the molded saddles
1 and 5. _

As shown in Figure 2, each positive plate 3 is
supported at the centre portion of the lower end
surface of its square leg 3a by the cantilever type

25  flexible, raised support plate portion 1b of the \
positive plate-supporting saddle 1 and the negative
plate 4 is supported at the centre portion of the lower
end surface of its square leg 4a by the sectionally
mound-shaped negative plate-supporting saddle 5.

30 However, as shown in Figure 3, it 'is preferable that
the positive plate 3 be'supported at a point biased
toward one side on the lower end surface of its leg 3a
by the curved upper end portion 1c of the flexible
raised support plate portion 1b. In this manner, when

35 the positive plate 3 becomes extended, the upper end
portion 1c of the flexible, raised support platé



p05|t|ve pl at e- supporti ng saddl e 1 and the negative pl ate 4 is supported at
the centre portion of the [ower end surface of its square leg 4a by the
sectldﬂhlly nound- shaped negative plate-supporting saddle 5. 30 However,
as shown in Fi gure 3, it is preferable that-the positive plate 3 be
supported at a point biased toward one side the |l ower end surface of its
|l eg 3a by the curved upper end portion 1lc of tThe flexible raised support

plate portion 1b. In.,this n fhe positiv l,at e 3 becanes
xtended, the uppdSEAPhA (Hads WihiaFds & rdbeind &8 S Sre g
-7- port ion I'b beroks m\m@sﬂswm pr]@tpe)rasesa cchaie Eb(tcmmik&epfthé\elq:g)siat ive
plate 3 so that'it [ﬁﬁg Qﬂﬁg

sl i ppi ng out of th d’{]sur ace of%H’t L*g%%}égggs own 1 n guorweer4
5 As showhd mrg’flme ®f thhe |log Fa ofag rﬁhqm.zm \Elgiure e4-8 may be
provided in igs | ower %fwitmﬁ WY rtgx&rm_:)/esa? SOTLRE by £1,d he

upper end portion he erX|bIe sed S ort ate_portion Ib mhlch'

is fitted therein ét? “@%*W‘Pﬁieaér %%é&{&°wergtﬂbﬁqp gt tion

| b is bent domnwareisgatgx.i@ gisdarends] ﬂdr rsspmiveing d:hmaxppé:ermd)rpan‘tidsm

positive plate 3 S e ddl.e be
&P%é rk]!:e)gjt"g alrg A ﬁlp}%ﬁgé | on r.ltJTor%C@

kept stable due t he" engagenen e upper he” saddl e
1 with the groove Vﬂliqﬂhtiﬁa f115:ted I'd’gél&\m SEh et hady aerpiwhere theyataisedl| at e

4 may al so bgy pr ovdwisgh &é'ﬂﬂé@io&”@&é‘%&f@%&dﬁdé‘e&?sﬁ@fy In
Fi gure 2, referencaa%ﬁmeercfls 10 and 11 t 05|t|v %and a. ,negative
t ab, respectlvely aRC e’frérreerﬁf)eor?ﬁﬁretr al ??rﬂe § PP 'b’s Ive
strap 20 and a pbake | Y astshawn rmpihcguml@/, tlfRef]eegerﬁze mmnlﬂlealsakiﬂdle
denaes a battery £ WY ek dd stadﬂj.lé“mfé s t]iﬁeaél‘pgagement of the upper
end portion 1c of the saddle 1 with the groove 8 in the
15 'leg 3a. The leg 4a of the negative plate 4 may also be
provided with a similar engaging groove 9 if necessary.
In Figure 2, reference numerals 10 and 11 denote a
positive tab and a negative tab, respectively, while
reference numerals 12 and 13 designate a positive strap
20 and a negative strap, respectively. Reference numeral
14 denotes a battery container 1id, and numerals 15 and
16 represent a positive terminal and a negative
terminal, respectively.
Flgure 7 shows service life characterlstlc curves
25 obtained from the results of accelerated life tests
performed at 60°C on a battery equipment with the
- molded saddle of the preseht invention and on a
conventional battery equiﬁped with a conventional rigid
saddle. More specifically, the accelerated life test
30 was carried out in such a manner that at 60°C, a charge
at 0.2 C was provided, until the battery voltage became
2.25 V, then a conétant—voltage charge of 2.25 V was
continued for one month. Then, the battery was cooled
to 25°C and a discharge at 0.16 C was provided at 25°0C
35 until the end point voltage thereof became 1.75 V. The
capacity thereof at that time was then measured, and



16 represent a positive termnal and a negative termnal, respectively.
Figure 7 shows service life characteristic curves 25° obtalned fromthe
results of accelerated life tests performed at [err] on.a battery equﬁﬁnent
wi th the nol ded saddl e of the present invention and on a conventi onal
battery equi pped with a conventional r+8+d saddle. Mre specifically, the
accelerated life test 30 was carried out in such a manner that at 600C
a charge at 6uehGwahapgevandddisehargeheyplet ¢ag vepeafedbecThysz. 25 Vv, -

then a constggs- ¥@5§fg§nehgﬁsfa ﬁzlzﬁlscﬁa vsenkrauadsfsétaaanEB . Ihen,

the battery was coo rovi ded
250C 35 uh@FFQFHeoﬁnﬁhbﬁlhFVQBF%QEeaPﬂeFBBf°9688ﬁ519n?§ pa tepx capaC|ty

thereof at thak hkMBh¥RE memgﬁaéuved , a8N8leariP- sédhhin phguge 2nd
: hu chagacteriStic curves A

dlscharge cycLe was reg t ed t he resuitga%

and B b2t weel*ERecHEPE ?@ bP FH?SCPHV%HFFBHa hET¥oAVEREVEnEr battery
are as showncupvéi Buce€ ftthe lﬁ@ttéfgrbﬁ gkts invengior maihtainwhan conpared
to the convep rve curve. A.of the batt this

n atter
et onv R bR R cBaEY SLXp3eTHY ‘Sydr 81 hyen 1PhabiopRRi bR Bk ad S
ti me which pwbhieb phaveshehatfehehhnﬁetehasacteuisthe b&ttbey is inproved

by the saddl gaptetdi 2! BiEAbIEE bYOthe saaalghuf tAge0iAlaatigaLne present
i nvention, the nolded saddl e | ect rode ates. of a storage battery has

a hori ¥®ntal base BPﬁteaSHBIQFPFeinFBe P5P§§HthBF§n66Ponﬁ i sing from
one end of thelledi saddde Paseepéateode phateshefi ahstophdedbasddlry is

securely 15 %OngtHSP§Qoh aiNBsba"Gi 00! LAR 2UFARELIL, 2:318EA0C bat tery

cont ai ner by iIts orlzont ge vertical
space betweeR lage ggpg;ognglslng from one end of the horlzonta <

base plate so that when the molded saddle is securely
15 attached to the inner bottom surface of a storage
battery container by bonding its horizontal base plate,
there is a large, vertical space between the upper end
portion of the'flexible, raised plate portion and the
inner bottom surface of the battery container.
20 Consequently, the leg of a positive plate is supported
on the upper end portion.of the flexible, raised plate
portion, and when the positive plate becomes expanded
or extended, the flexible, raised plate becomes
expanded or extended, the flexible, raised plate
25 portion is moved downwards in response to or in \
accordance with the extension of the positive pléte in
order to absorb the extension; thereby, preventing the
positive plate from being warped. Accordingly, the
capacity of the battery with the'present invention's
30 molded saddle can be kept at a high level over a longer
period of time which results in the prolonging of the
- 1life of the battery. Furthermbre, when the sectionally
mound-shaped support portion for legs of negative
plafes is formed integrally_with the positive plate-
35 supporting molded saddle, the disposition of the
positive plate-supporting molded saddle and the



----- Y

portlon of the erX|bIe rarsed plate portion and the inner botton1surface

of« t he battery cont ai ner.”* 20 Consequently, the leg of a positive plate
i's subbﬁrted on the upper end portion of the flexible, rai sed pl at e
portion, and when the positive plate becones expanded or extended, the
flexible, raised plate becomes expanded or extended, the flexible, raised
plate 25 portion is noved downwards in resfpense to or in accordance with
t he. ext ensi on &f the positive plate in order to absorb the extension;

t hereby, preventingegatipesplate-phpperting beidgdvaaddle abcbhelhgtypmthe
capacity of the ba&affxc&nah the Bagesey éBK%QihQB éartObe eapiﬁfdcéeﬂﬂéé

can be kept at a high leyel aqver a |ong erio esults In

the prol ongi ng of PHE Vb%@ oquFEeBaFP#FﬁlgPBPFhE?nBFénghﬁﬁna?ﬂ%t a
sectional 'y nound- ﬁh@ﬁeﬂ pﬂaaﬁetxﬁﬂtyleﬂ battéegscontaigeisve phates is

he ai sposi £1 onbor SEABehBE Fheh KopReBh anpemity LR iRlAcd] TR Ene " ©

-9- negative pIatehatPPUYtcqytanhdedasadddengttohﬁhbstiuwent:éncanotuchea
battery container Vo éﬁae a&x sfrﬁhsdlggk &@'eﬂe #éﬁﬂﬁivéo?iétégt§§¥t
gher ter tion,

bringi ng about a hi §E uct |V|tg al ners
when a pl ate assenBRPPPEtefLEJthAt 1FﬁébbattEFQSEGnPkﬁﬁ%rpaﬁtb?ﬂl

thlsblnventloP Inbau an$ﬁay E?atpeasbleé m§téesatafp&$ﬁtpssaéeaftawafﬁs
may be suppor e, fLlexible, ra ate portion,for _supportin e
pOZItJVG BFatefgt é o?ﬁ?eblﬁgeﬂh?ﬁmgﬁﬁ Egpﬁﬁe°8$d8°r§+°ﬁh%§ ?ﬁ% uppgr end
portion of the fIefléktblealsaﬂspﬂaphaperpontion ist fititedt intbdethkagagi ng
roove, provi ded | neh@igtRYbr6BYe BEbALAeA" 1A EHePISkLE End! Bhfrdch Pe 1N

engaqgnent between
each posztlve plate’s leg, the engagement between the

leg and the flexlble, raised plate portlon of the

15 molded saddle can be retained in a stable and secure
manner even under the condition whereby the flexible,
raised plate portlon is bent downwards in response to
or accordlng with the extension of the positive plate.

The above-described structural arrangement guarantees
20 effective and reliable performance of the saddle.



leg and the flexible, raised plate portion of the 15 nolded saddl e can be
retained in a stable and secure manner even under_fhe condition mhereby t he
flexible, raised plate portion is bent downwards in respon

according with the extension of the p03|t|ve pl a escrlbed .
structural arrangenment guarantees 20 effective aiﬂmﬁ w’g % rmance of
t he saddl e. -10- CLAIMS 1. A nol ded saddl e for ectrode
plates in a éiﬂigge battery, the saddle conprising a base portion for

attachnment t oor of the batteri 5 and a rai sed sugport portion
extending from t hé-basd meldsdppaddiagfen suppersdagprdectrede support

portion beingihtexi Pheat B%E-HQet Batalaeyg ehet Badaaseco&pns&n hded saddl e
as claimed ip claiml, in ally un -% gﬂed suggort porti on,
15 Staptod tBasRopBFELanNER: RELAGRBERERE Bl SUB0F Ok BRRGROLEBEY: ol Ly w th
the base porandna Baised suppentspdrtionsextendirgi fromathe2base which the
rai sed suppo p pLQv h 0S} t rl.zonta
base portion£§¥ gﬁ#hgpﬁgﬁgeg %%§§F§gﬁ%u§&3§§apgﬁgs§B§8§%tp§§F?§ﬁh 4, A
st or age battbeyngc5&px1blﬁgtqwnudaeuheap&aaeagfctbenb¢82n any one of the
precedi ng cl ai ms. 35. A%aiaéageaaaiaeu éiaihéh”?}.ﬂ k a Saum 4n in which

positive el ectrode plates are_provid at their bottom
edges, whi chwhigh éngﬁﬁﬁlPﬁé1;¥|QeﬂnguﬁbﬁpﬁdpSPPPBFtoP°Fﬁé°HmIded saddl €.

6. A stor asaabaéaew aﬁppbatnadnegaeheerreiect&ou@ pllatle Hai sed support
portion engages tg g a ﬁ gacg % gnat a posi tion offset
fromthe 25 8ﬁ?? bP Fﬁﬁ ?3& g ﬁgF ﬁﬁg r BPEEd Enpport portlon _
3. A molded saddle as claimed in claim 2, in C
which the ralsed support portlon is provided on the o/
opp031te end of the horizontal base portion from the
15 sectionally mound-shaped support portion.
4. A storage battery, comprising a molded saddle
as claimed in any one of the precéding claims.
5. A storage battery as claimed in claim 4, in
which positive electrode plates are provided which have
20 legs at their bottom edges, which legs engage the
raised support portion of the molded saddle.
6. A storage battery as claimed in claim 5, in
which the raised support portion engages the lower ends
surface of each leg at a position offset from the
25 centre of the leg, so that the raised support portion \;
can slide across substantially the full width of the
leg, if the raised support portion is compressed.
7. A storage battery as claimed in any one of
claims 4 to 6, in which negative electrode plates are
30 provided, which have legs at their bottom edges, which
legs engage the sectionally mound-shaped support
portion of the moulded saddle.
8. A storage battery as claimed in any one of
claims 5 to 7, in which the lower end surface of the
35 1leg of each positive electrode plate is provided with
an engaging groove which receives the upper end portion



can” sl j.de- across substantially the full width of the leg, if the raised
sﬂppoLL'portion I s conpressed. ‘7. A storage battery as clainmed in any one
of claine 4 to 6, inki Siain gl ectrode plates are 30 provided, which
have.legs at their b‘l’m‘mﬂ“ﬂ}mmm‘mh | egs engage the sectionally

nound- shaped support portion of the *noul ded saddle. 8. A storage battery
as clainmed in any one of clains 5 to 7, in=kkch the | ower end surface of
the 35 |l eg of each positive electrode plate is provided with an engaging
groove whi ch receP¥ethensaigpdr sBRROESr PPERLON.of the rai sed support
portion. 9. A storage_batheg¥o2age! BatRdrynag! alblimed i8 cha¥hi 9hokth@

| ower end surface,of {he I%&ﬁo each n gatlﬁe el e trgde pIat& IS provided
with an engagi ng 3" YPRdG6ethA LAYPE ERdeB8UrRacE RE: tBRJ1EEr PEORAGR t he
sectional | y noundnegapddeseppotroder plate i8. piostidedgwikht aar gngagihng ned

I n any one of. ccl gl . ' ' |,zO0 I oL lel of the
saddle is secu?el§E§§¥§ch§52PokFﬁ§@g%Pt%ﬁ?sggﬁggeg§g 8?9338§t92r§ﬂgontainér
body. 11. A noul dsectieurdlyomoundcshapedpsupporsi partionage battery

substantially as descriped RehgbBagi blttety’ 88CE1hImeddnIany BHE bE
Figures 1 to 6 of the acconpanying 15 12 A St orage

dr awi ngs: ] . ;
battery substanti SlR§mgs4dEScPi b WbiﬁhnghﬁiPﬁrFSPBFéﬁcbaﬁG,Paﬁ&18§ ofown
in Figures 1 to 6tBé shadlecesPasyupely’ avttaghed to the bottom surface

10 of a battery container body.
11. A moulded saddle for electrode plates of a

/ storage battery substantially as described herein, with
reference to, and as shown in Figures 1 to 6 of the
accompanying drawings.

15 12. A storage battery substantially as described
herein, with reference to, and as shown in Figures 1 to
6 of the accompanying drawings.




