2255670 BATTERY  ASSEMBLY Introduction This invention relates generally to
batteries-and, nore particularly, to batteries conprising an assenbly of

el ectrochem cal cells. Backg@&und of the Invention: Assenbllg§

el ectrochenical cells interconfected |nm£er|es and position 528 78i t abl e
containers for providing batteries are known to the art. Such
assenblies, for exanple, utilize electrochem cal cells having chem cal.ly
active substances which react with each other to generate an el ectri cal C

potential between positive and nggg&#gx;ggggqﬁif t hereof . One such
exenplary cell structure is of the netal7arr type which, in a particular
enbodi nent, uses zinc and air as the reacting substances. A particul ar

exanpl e of an effectively operating battery using an assenbly of zinc/air
cel | s ipnteoduceddn n U. S. Patent No. 4,547,438, issued on Cctober 5, 1985
to W J. McArthur et al. The structure thereln -uses a stack of aligned,
seri es connfhisdinwention gelates génerablyntot batterjes andsi aord a
rectangul ar parall el opi ped housing structure or container. The housi'ng
i ncl udepaztpeularilyy & hasteniss gomprisingoant Assembdyweifl s t hereof for

ventilating the interior of the housing, such
electrochemical cells.

Background of the Invention
.As;enblies of electrochemical cells interconnected in series eg%
and positioned in suitable containers for providing batteries
are well known to th; art. Such assemblies, for example,
utilize electrochenical cells having chemically active
substances which react with each other to generate an electrical
potential between positive and negative terminals thereof. One
such exemplary cell structure is of the metal/air type which, in

a particular embodiment, uses zinc and air as the reacting

substances.

A particul#r example of an effectively operating battery
using an assembly of Zinc/iir cells is described in U.S. Patent
No. 4,547,438, issued on Octocber 5, 1985 to -W. J. McArthur
et al. The structure therein uses a stack of aligned, series
connected cells extending in-line along the long dimension of a

rectangular parallelopiped housing structure or conﬁainer. The



dpertures preferably being covered by a porous, polyneric material for
permtting the passage of air into the housing, but preventing the entry of
wat er or other objects. The overall strudture uses a relatively limted
nunber of conmponents as conpared with structures used prior thereto, which
conponent shousing cinelydesdacplurakity yof sspebiwres i Dong SéacHbE ‘Ehéeglde
housing which utilizes conventional, externally avallable positive and
negat j ve sralls ctheredcf for Wilht@nq kﬂxdefmtexlicwmﬁlthell@ﬁﬁéiﬁé, such
potential, e.g. 9.0 volts, for use in a variety of battery operated

devi ces, Apsrtures anse:emblxaoan Favered byka pordusgipelymebidtery
structures have proved useful when using the type of zinc/air cells that
vere avai manerial (ferpemifting the npssage aimeinke tthe housing; rgut

and cell assenbly, thereof is pabl e of use with | arger size, "higher
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operated housing which utilizes conventional, externally available

U positive and negative snap terminals for providing the desired
overall electrical potential, e.g. 9.0 volts, for use in a

variety of battery operated devices, such as tiansistor'radios,

and the like.

Although such battery structures have proved usetul.when 
using the type of zinc/air cells that were available at the time
of the design thereof, the particular housing and cell assembly
thereof :is incapable of use with larger size, higher capacity
cells without increasing the size of the housing. However, such

o housings must be of a'standa:d size since they must be able to
fit into the standard size spaces which are already provided for
them in the conventional battery operated devices in which they
are to be used. A;cordingly, it is desirable, to provide a
battery structure in which suchflarger, higher capacity cells

can be accommodated in such a standard size housing so as to



devi ces and has a | onger operating life, without increasing the

manuf acturj ng costs and, hence, the cost to purchasers and users thereof.
Thus, such batteries shoul d be deS|gﬁ%d to provide a nore effective.

mll i anp-hour/dollar ratio than previously available zinc/air cell

batteri Piovﬁi&h a Hatierip Risicl i tadi sy ltﬂﬂﬂ'etﬂﬁrhii‘ﬁﬁf‘%péﬁ&ﬁﬂﬂﬁel ght's

availablfe in that, for cylindrical button cell configuratiohs

of the geviced’ and tiisla WiigdrhCperatiny Xitd,s witHoUL dindréd®ing Eal d-
McArthur et al. patent. It is further desirable that a battery u5|ng t '
hi gher papagatenritiyy costsnaml,chearnce,/ dhe custs e fudchanirs aind Ngsersn -
fewer conponents and easier-to-use and | ess costly assenbly t echni ques t han
t hose uthereofh r Zhusct such batdenies should e desigend tdipyrdvideca al .
patent so as to further reduce the overall conponent costs, as well as the
costs amoreieffegtivenmidddanmp-heur/sollag satie itham prevdoustyire shoul d

still retain all the advantages of Zi /alr ceII structures mﬁthout

i nt rodLi!:thlﬁh}eoﬁéF‘El AdFacel &éﬁ%ﬂ’-’né’a& ROLES
Brief Su t nyenti-on In .acc rdanc t.he inventjon, a battery
uses a ?nmsai E'P'ﬁFaFF‘PF ogg preyie b'ﬁ r &Y, é’&‘ Ftan 295 asti ¢
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are greater than those in the cells depicted in the aforesaid

McArthur et al. patent. - . . S J

It is further desirable that a battery using the higher .
capacity, series-connected zinc/air cells be fabricated using
even fewer components and easier-to-use and less costly assembly
techniques than those used with respect to the struétures of the
aforesaid McArthur et al. patent so as to further reduce the
overall component costs, as well as the costs.and-gimc for
manufacture thereof. Such an improved structure should_sgili'
retain all the advantages of zinc/air cell structures without
introducing any oper#tional, structural or manufacturing _i;. _ ;J

| disadvantages.

In accordance with the invention, a battery uses a first

plurality of cells which are positioned within a plastic housing

" in an in-line stack configuration, each cell having a first



which is positioned adjacent the first plurality of cells within the
housi ng and -has a second orientation which is substantially perpendicul ar
to the first orientation. The first and‘second pluralities of cells are
tab-wel ded so as .to be elecfftcally-connected in g¥ki'es. The tab-welding
oper at i on driileafcatine theidof, cahd cel sacana pLurRiity of tells"'8ach of
configuration. The second plurality of celks in the tab-wel ded

conf i gur aibdictaris ipesitioned adiacentt ther tiestrplupal ftpdofutalls within
orientations. A standard term nal board configuration having well-known
snap ter nithel housing and thas 2 ssecond| ortentationtvhichsisasubstanting lyhe
fol ded stack assenbly of cells. The folded configuration is readily

i nserted Perpendiowdar P skhe HiirshorientatiensecThel finstt andi segondi ng
cavities fornmed . at, the interjor surface of the base of the housing and at

the int er PdRTaditdas AL (FRLID AR Fahuelded (3R 3% 5P ke electrically
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standard terminal board confiquration having well-known snap

terminals for connections exﬁernal to the battery is tab welded

to the folded stack assembly of cells.

.The folded contiguration_is readily inserted into the
housing so that the cells are securely nested in nesting
cavities formed at the interior surface of the base of the.
housing and at the interior surface of the cover affixed to the

" housing. When using zinc-air cells, the housing has openings
preferably formed at each end thereof for permitting air to

\ enter and make contact with the cells for intaracfion-with the
cells to establish an electrical potential at each cell. Tabs
formed at each end of the cover eftgctively block the openings '
so as to permit air entry but to prevent th;-entry_ot foreign

objects into the interior of the housing.

Accordingly, such a cell arrangement permits a standard size

housing to accommodate larger size, higher capacity cells in a



" manner such that the overal

in prior battery structures. The strucgfre is readily assenbl ed, the

manuf acturing costs of the finished bat

the increased cost of the higher capacity cells does not require any

overal |- gggguctron cests 8@3 %hosg neegggggeuﬂggﬁ?#ous avarleble
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depicted in FIG s can be seen FIGS - 1-4, a partrcular preferred

less expensxve, lower capacxty cells.

The invention éaﬁ.be described in more detail with the help

 of the eccempany:ng drewzngs wherein

FIG. 1 shows an exploded perspective view of an
embodiment of a battery of the invention:

FIG. 2 shows a perspective view of the interior of the
cover of the battery of FIG. 1; o

FIG. 3 shows a view in section of the battery of
?IG. 1, taken elenq”the line 3-3 of FIG. 4, with the cells and
terminal board of the cell assembly posztioned in the housinq

thereof. _
FIG. 4 shows a view in section elong the line -4 of

FIG. 3; and | | |
| FIGS. Séli'ehow views-whiqh-represent suecessive‘steps

perfermed in the fabrication of the cell and terminal board

assembly depicted in FIG. 1.

v



enbodi ment of a battery structure 10 in;accbrdance with the invention
conpri ses a-housing conponent 11 and agcover-‘conponent 12. The housing is
nol ded of a suitable plastig, naterlal nd has an outer wall portion 13 and
a recessed inner wall| portigh:1 The interior bas s of hou3|ng 11 has a
plurality of QﬁcﬁéﬁebﬁnGEﬁﬂaﬁpoﬁ§Gﬁor#EG'tﬂePéFﬁ _,*§§ P! Pﬁgﬁgeparate
concave nesting cavities jnto mhlcg an, assentl uralit '

electrcxﬂﬁﬂh é?lgfcﬁnzﬁﬁtﬁﬁgté Fu§§gﬂrséﬂsiﬁdaﬁEPw AnNcg W EhpEPPLcular

' 15
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si de wal ["por |on as %%mn Portions o e cylindrical surtaces ol each of
the cell 3243 r%trf@ién ap§eNbINe 28neeLiBpShasei 82 SHElsIRG! L10hagVali es, when
the cell asse y 28 is positioned within housing 11, as further di scussed
bel ow. Api1uraYity' df Qreuatécindentavionsrforted | tereinvhbeh provide
corresponding arcuate cavities 18 and 19 fornmed therein into each of which
opposi t elsepdirates axbneave mmesting heavitiesrintd whichcan assemklycdfsaare
al so nested when the cover is affixed to the housing after the cel

assenbl y plaralddy mtielestrochenical cells can be nested, as discussed

below. In the particular embodiment being described, for

example, four nesting cavities 15, the arcuate surfaces of which

have a first oricntatioo, are formed adjacent one inner side
wall portion along the long dimension of the housing and two
cavities 16, the arcuate surfaces of which have a second |
orientation, perpendicular to that of cavities 15 ore_torned
adjacent the opposite inner side wall portion as shown.
Portions of the cylindrical sor:aces of each of the cells zs_in
cell assembly 28 are nested in such nesting cavities, when the
cell assembly 28 is pocitioned within housing 11, as further

. discussed below.

7 As shown in FIG. 2, the interior surface of cover 12 has
corresponding arcuato cavities 18 and 19 formed therein inte
each of which oppositely disposed portions ‘of the cylindrical

| surfaces of the cells are also nested when the cover is affixed

to the housing after the cell acsemhly has been positioned



therein. Wien the cells are assenbled in their positions wthin housing
11 and cover 12, they are held securely between nesting cavities 15 and 16
of the housing 11 and nesting cavities¥18 and 19 of the cover 12. Barrier
el enents 20 and 21 are fornmed between cavities 15 and 18, respectively, to

separ at e thereinl S Wmeehcthencelligcere soxenbred! mﬁrea&irﬁpaaiﬂéﬁsebfﬁﬁﬂh

22 is fornmed so an to project inwardly fromthe inner si position of

housi ng THousingell candtcover6l2p they casephebdcsécurerpcbetivden héstiRy! S. .
which are nested therein on either side of barrier 22.. A further barrier o
el enent Zawvikiesi k5 cand| 16eof sthre ousing clltandenestingfcavities 1ée
bottom surface of housing 11 at the central region thereof along the center
| engt h t AR tof hete@VeR LRparation between the cells nested in

cavities 15 and the cells nested in cavities 16. One end. of housing 11 has
a rectangul ar openi ng 24 forned at the center region of the top thereof, as

shownh The ot her (;rgﬁf hous gs:ra Ia:ﬂ? rect.an Iaré_gem ng forrred
-In the outeraﬂﬂq ?Efé

For med-baTLas %&J&a-gééﬁ%%“? %m a*%%%ﬁm%%%ﬁa%#@“ t%(ét'o?
the innegy W’il:' ﬁ:}ﬂazofsmﬁdgh iz i'kf'egt'ilné'mﬁ% g éﬁ é&%

el ect r ochamea e used 1n the particula exenp| ary
e”bOd'”Eﬁ&oject invardly from the inner side wall positicn of housing 11

between cavities 16'so'as to separate frcg each other the cells k;/
which are nested therein on either side etfbatrier 22. A - '
further barrier element 23 and barrier elements 23A parallel
thereto are”tb:ﬁed.in'the.bettcn-surtace*ef hOusingflllat;the
central region theteef along theecehter'length'thefeof to
maintain a'separatien between the.cells nested in cavities 15
and the cells'neséed'in cavities 16. One end of housing 11 has

'a rectangular opehing 24 formed at the center region of the top
thereof, as shown. 'The'ether end of housing 11 has a large °
rectangular opening formed in the outer wall portion 13 and a

‘corresponding snaller rectangular opening formed in the inner : QJ
wall portion as shown in FIG.. 1. A slot 30 is formed between
the edges 25 of the outer wall port;on-and'the'edges 26 of the

inner wall portion. -

" As shown in FIGS. 1 and 3, each of the electrochemical

cells 29 which are used in the'parﬁicular exehplary'emhodiment



;of the invention being depicted herein, has ~ a substantially cylindrical
shape and includes an electrically condgctive cup-shaped structure 31 which
serves as a cathode, or negative, terminal and an el ectrically conductive
cap 32 whj r {a{cjol=N : RQSJat § ser ngpgl ' articul ar
enbodineﬁ%fggggc egfﬁ%%gp gggﬁ?_iggfegéﬂ,hfgﬁ_aﬁd : D? EPESgsﬁgﬁéélﬁh-an

i n-1ine t f st ahpwS e ' t each
other - TrEYELARETERL BB afl Pnkdiabh hn Ul eatelch Ty ConACRITY oF the
Stack |s GhpCihhbahl KLEARRACRCI1 GnioR 8600EHCER 208ENBARACEE! naght 139D
via electrically conductive netallic strip element or tab 53R PRI sl ar
manner, t¢ergfhaPdanal afickledBPica1Eycébhdbstive coapestednient B&ﬁgads of
cell 29C via conductive strip element or tab 33B and the cathode 0o ceFI
29C i s elmwtancde| yogopogitivet teiitnabodernftie! parivulsr cenBoaimgatst i p
el ement or tab 33C. Accordingly, cells 29A, 29B, 29C, and 29D are

el ectri calepictedpcfodri cellsi29A, 29Bs 20C amd 290, carei statkedt inf ahded
over" fromthe aforesaid in-line arrangement and are positioned so that the
fl at surfitceinécaxpangenent stheresf \with ftheli flatrsunfaces cthéreef| s

29A- 29D, as, shown. The cup-shaped cathode of cell 290 is electrically
connect eA4IAGIRE pachR eEReBs ¢ cup—-shaped fathede strysture 3t afrap

| t tab 33D and th : d_cat hode of |_29E is electricall
Connect ed ek (1R ABIENEFEIOE Y FRGH o % SATTELRALIE e rvel oFoi

element ¢pe anode cap 32 of adjacent cell 29B via electrically

% : cqnductive metallic strip element or tab 33A. 1In a similar
manner, the cathode of cell 28B is electrically connécted to the
ancde of cell 29C via conductive strip element or tab 33B and
the cathode of cell 29C is electrically connected to the ahode
of cell 28D via conductiVé strip element or tab 33c. |
Agcordingly, cells 29, 298; 29C, and 29D are electrically..

. connected in series.

Cells 29E and 29F are in effect ”!olded.over" tran.thi
aforesaid in-line arrangement and are positioned so that the
flat sur:aces.thereot are essengially perpendicular to thosglot
cells 29A-29D, as shown. The cup-shaped cathode of cell 29D is
electrically connected to the anode cap of cell 29E via
electrically conductive strip element or tab 33D and the
cup-shaped cathode of cell 29E is electrically connected to the

anode cap .of cell 29F via electrically conductive strip element



z

or tab 33E. Such interconnections assure that all of the cells 29A-29F _
are electrically connected in series and forma conpact assenbly thereof in.
the configuration depicted (sonetinesqreferred to as a "4-2" configuration -
when six cells are used as shown). A'tape.34 of electrically insulative
mat-erial -i.s .fixedly posi.tioned over the contact poi nt.s on-the cup-shaped

cat hodesobftake| 33E20ASngh dpravsanperhinns assune thatfakliof cthescelds

i nsul ated, fromel ectri-cal contact -with the surfaces of cells 29E and 29F. |
Al t er nat39%+39F hare| electrisally3connested,dn sexies And (£9FR A fGPEREFt
upwardly fromthe botton1iurface ofﬁéhe h S|n effec o a |l evel

conpar atassenhly t Hhereefpip, tbe PP %& ﬁ#l@s Fines  nd

assure electrical insulat] Qf cells 294 29D rom éﬁ%iand 29F. in

whi ch ckefexreqd ik asi Ag ﬂ'aﬁe SenEIFURatinm ¥ ed as

rectangul arly shaped terminal board 35 has a conventlonal and mell-knomn
positive termnal 36 and a conventional negative snap term nal 37

af fixed therein. Such termnal board is of a well known construction and
is of a type already readily nass-produced-for a variety of standard

batteries. g{h%%é ) J,Qnalgegggﬁalggg gs Tekivie matddidl Ak (Olxddipy

structure d erein-a tern1nals can be readily and

P k8 BRI OpoLnacen eh etz ass
cells 29A-29D to assure that the surfaces of such cells are
insulated from electrical contact with the surraces of cells 29E o/
and 29F. Alternatively, barrier element 23 of heusing 11 can be
extended further upwardly from the bottom surface_of the housing
effectively to a'letel comparable with that ef]harrigg_ '
element 22 so as to fully isclate and assure electrical

.insulation_of cells-ésa-zso from cells 29E and,zsr,_in-which

case the insulating tape 34 can be omitted.

A suhstantiallyireetangularly shapediterminal_bearn 35.has a
.conventional and well-knawn positive~snap terminal 36 and a
conventional negative snap terminal 37 affixed therein. Such
terminal board is of a well known construction and is of a type
already readily mass-produced for a variety of standard
batteries. The dimensions thereof-can-be'suitably.specified for
the structure described herein and the_nqa:d anditerninals can
be readily and'inekpensirely fabricated in.large;quantities for

use herein. As seen in FIG. 3, the interior end 44 of_positive



10 snap termnal 36 is electrically connected to the surface of the _
cup- shaped cat hode of cell 29F via eleﬁérlcaPTy conductive strip elenent or
tab- 33G, while the interior end 40 of gative snap termnal 37 is
electrically connected to the anode cap of cell 29A‘V|a electrically
conduct i Veggdy itleehBREDt 36 15 618SEricallp! ¢o ed'Stoothe sePfadacos the
t ab-wel di ng t'echni ques. A rect.angul ar openi ng 42 is formed at the center
regicon of chije-siip@d ¢Enbdel 6D 0cell o ik calectitcallyscondugtivacatrhp
cel it erminal board assenbly is fabricated, the termnal board 35 is -
. inserted islemenitotoBCtaind3ite vhilke th&rtMM|Mrnmttmfmp of
the cells 29A-29F are nested in the correspondlng concave nesting caV|t|es
15 and 16 terminab @17 ois i elestrically gennaciad tothe anade AP, °$o¢e
exanple, in FIG 4 with reféeérence to cells 29A-29D in cavities 15. The

f F 3384 18 as

cover 12 29k mia miectuoicallin 3%@%"{%155: f?%@!?‘!‘b OF,
to enclose the stack of ceIIs and termn dboard i n theggou5|ng Y]
that the HEsiGa8es HSing t‘ﬁ;h' rfaces of

18 and 1o BeFLATEY AR qRAR df@éé fé%#f%'ﬂéécor i Sadton 6 EN' Eop®
EEFL"?ﬁdaﬁ#}iﬁ%ﬁpﬁpﬁ i Wf*L.n e o Q?né‘fsfg?hédt Bir?ﬁfe ousi ng. and’
cover .

During assembly, once the_cell/terminal boafd assemb;y is
fabricated, the tefminal board 35 is insorted_into'slot zo_and
the lower pottiohs of the cylindrioal surtacos.ot tho.oolls
29A-29F are nested in the corresponding concave hosting cavities
15 and 16 at tho hottom interior surface of housing 11, as
shown, for exanplo, in FIG;_4 with reterenco to cells 29#-290 in
cavities 15. The cover 12 is then positionod on, and suitahly
affixed to, housing 11 so as to enclose tho stack of colls and
the terninal board within the housing so that tho oppositely
disposed upper portions of tho cylindrical surfaces of the cells
N are securely nosted in the correspondinq concave nosting |

cavities 18 and 19 in the interior surface of cover 12.
Acoordingly, when so enclosed, the cells and terminal board in
the assembly thereof are socuroly held in an upright position

within the containor formod by the housinq and cover.



Rect angul ar openings 24 and 42 in the housing and the term nal board,

respectively, at opposite ends of th housing 11 permt air to enter the
interior 6f the container so.as to intleract with the zinc in the cells to
create an el ectrical potentlal between t he anode cap and the cup shaped e

0 A e o e B M L
el g |

Sﬁgr 21 | tatuibed) n%“ %%f% 1ot %ﬁg%*%k o 0 ‘-éfe 3@%% e

?greicgagggﬁéc &F&on‘%ﬂe&@e‘%%h he N e??gékoﬁﬁoﬁ??‘% rvfs% (l%sgm ngs 24 |

and 42, ;hER-8LR Wt ud 2Bkl £ BNe cqriRdsat gf%ﬁ'&ee%ﬂ A eelicay, whi ch

tab el eften y cover e openi ngs 24 respectlve Y,

the OVegaL-FPE%le M&?*% fatdde 8&5 "@h& (th8Ochpakhapedticathad red for

oper at i ows t a relatively tortuous path to each of the cells,

whil e o hﬁ%cbﬁr Yoo @) b fWald b’ wall! kficknu tionthose IKitlve
cont act mnth t cells. The folded stack cell assenbly conprising cells

28A- 29Faggd t e hﬂP@rtﬂcﬁl @xenpkaryfetbodinentr asndepictetsr dauht dard -
35 can be relatively easily fabricated and assenbl ed in accordance with the
f abri cagignzihepaiti seliscerdates drreftectivel etecsricalpotenhiak of GS.
5 and 6, each cell has an - .
l 5 volts so that the overall assembly thereof produces a
potential of 9. 0 volts across the anode and cathode snap _ \o/

terminals of terminal board 35.

In order to:preéent'foreign ohjects_fron.éntering-tne'
‘interior of nousing' 11 via oéening_s 24 and 42, tab elements 3qA
and 39 are formed at each end of cover'lé, khich"taowelements
effectively cover the openings 24 and 42,'respectively; wnen-the

overall battery hasnheen fully'assembled, so that the air |
required for operation flows through a relatively tortuous path
to each of the cells, while other objects are prevented from
entering the housing and making contact with the cells.

The folded stack cell assembly comprising cells 28A—29F and
the interconnections thereof to the terminals of terminal
board 35 can be relatively easily fabricated and assembled in
accordance with the fabrication steps discussed with reference

to FIGS. S5-12. As shown in FIGS. S and 6, each cell has an



By . YA ¥
electrically conductive strip elenent..or tab 33 welded to the anode cap
t hereof as shown in FIGS. 5 and 6 by an exenplary cell 29. The tab of each
cel\ is bent and in turn connected by W@ ding to the surface of the
cap-'shaped cathode structure of a next adjacent cell as shown in FIG 7 for

| nt o7 conndtTSTERNTARSY SREETy St iE Pleddiis Gy Eatd s Wa1AR 1B he .,

| nterco A ey ood | | oXcEp ¢
oy wonporiiidd, Gip BAeFRRE. ax Brdurf 3, FIYE. 5 WA 36 by Can eRappiEycd 0
cel | 29F, as $hoygn binbheaboss! eaes idell e W M@ Nini fubhCoofinected by

Preferably the Welds can be nmade si nultaneously or they can be nade in an

appr oD | alyglya £ $RGUSHEPaRE G5 itk cafiastlanid Sathoddostpbdtust b a
cat hodes and anoles of each cell (as shown by the heavy lines in FIG 3,
for exanplfaxtrgéafacinthaellihascshownait FIS. abstor|tive éxenplargacelis
appropriately manit pul ated during the assenbly process, as depicted in FIG
5-12, so zmX amerpog.the formation of the desired final cell configuration
and the connection thereof to the terminal board 35. An electrically

I nsul ative tape 34- is affixed over the wel ded regi ons of the cathode
structures of cells 29A-29D, as shown in FIG 9 and in the enlarged end

vi ew t hereof AL¥Isix10f theatells ﬂglwéﬁaéénﬂ)ﬁQN§Q§§#RRRFQ§¥%3t€$§ of

cell 29F as shown in FIGS. 11 and 12.
welded in the same manner, except that the tab 33F which is to

L,j be welded to the anode cap of cell 29A is not at-.that stage
welded to'any component and no tab has been welded to the
cup-shaped structure of cell 29F, as shown by the completed
in-line arrangement in FIG. 8. Preferably the welds can be made
. simultaneously or fhey can be made in an appropriately chosen
sequence as desired. The lengths of the welds ag the cathodes
and anodes of each cell (as shown by the heavy lines in FIG. 3,
for-examplé) are such that the cells and the tabs wéldéa thereto
can be appropriately manipulated during the assembly process, as
depicted in FIG. 5-12, sé as to permit the formation of the
desired .final cell configuration and the connection thereof to

the terminal board 3S.

An electrically insulative tape 34 is affixed over the
welded regions of the cathode structures of cells 29A-29D, as
shown in FIG. 9 and in the enlarged end view thereof in

FIG. 10. A tab 33G is welded to the cathode structure of cell

29F as shown in FIGS.11 and 12.



13 The tab 33F is welded to the inner end 40 of the cathode terminal 37. .
of terminal board 35 so as to connect such terminal to the anode cap of

cell 29A, as shown in FIG 11. Cells 29E and 29F are then noved away from
the in-line arrangement of cells shown in FIG 11 and are fol ded over
therefromto_be.repositioned.at_the |ocations shown i.n FI.G 12, cells 29E

and 29F t her EB¢ G i imreided stanthe i!}!'%rﬁéﬂd#@upirm catidde

29A- 29D. ... The cap-shaped -cat hode structure of cell 29F is then connected by
wel di ng $eXRERAlLAd, of, terminal heard o35 $0) 285t8 [ CORRAFEBUSH: teEnAL
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overall structure required in preV|ous battery structures of this
type angellaNCroashop.i f the Cap-ahaped CaIR istrudtiire | 6£ P81 Caber 'ﬂs

significant when conpared with sinilar nmercury-oxide battery
then connected by welding to the inner end 41 of anode terminal
36 of terminal boega 35 via'electrically qoﬂducti?e-strip : ‘QJ
e;ement or tab 336}les"ehown, theeterminel.board having been
rotated 90° for such operation. The overall stack and
terminal board assenbiy of FIG. 12 is theh'réady for insettibn
into houszng 11 after which the cover is aftixed and sealed to

the housing 10 to form the final battery structure.

'Thus, the batteﬁy structure of the invention, as shown by
‘the particular'embodiment depicted and discussed above,
facilitates the use of'improved-and relatively larger eized, R
higher capacity zinc/air cells. The use of a plastie houeihg ~
and cover as contigdred herein reducee the overall nunber‘cfs
components requiree_in.the overall structure from that required
in previous battery structures'ef”this.type and, hence,
simplifies the aSsemblY-operation, This is particularly
significant when cbmpared'with.similar mercury-oxide battery

structures utilizing relatively costly metal jackets requiring



structures utilizing relatively costly netal.jackets requiring - -
addi tional knsul ation and nore conpligated assenbly techniques therefor, as
wel ] as when conpared with the previous zinc/air battery structures '
described in the aforesaid McArthur at al. patent. Moreover, by using a

vel | - knovadditionsli dnstulntinte and mors dompldcatedassenbly s '
effective off-the-shelf conponent, the overall structure, as well as the
met hod ofthesefibty ascwedl, ‘dscwhens compared oithethe praviows windi/ajir

t echni ques for .the .electrical contacts required, and does not have to rely
on pr essibattexry ;stTuctyrescdessribed dns the aforesaid, Mcazthux eh iady used
permts automati-c tab-welding of all cells in series in an in-line

confi gur BAEMNCwhi ch configuration can then be effectively and
automatical ly manipul ated-to formthe desired fol ded cell assenbly
configuration. The design of the housing, with the nesting cavities and

mesting cavi NERSEYEFe: BY paiA. & BaiI-ihaEne  fRrphiichRT1s Bea " "
Comr ot o SRR ARIC RN TS, SORMIERIA UU%W NerRRRupCLTE bhcanone
and cl earciffsnddt AVohd SYerhlti seruttite)’ abhGeil R8N eHeSTOthod of
| assembly thereof, permits the QSe of well-known tab welding
téchﬁiques for the electrical contacts required, and does not
have to rely on ptessure”confaéts, as used in previous
baﬁteries. The bontiguraﬁion used permits automatic tab-welding
.ot all cells in.scries in an in-line contiguratioq,'which -
configuration c#n then be effectively and automatically

manipulated toc form the desired folded cell assembly

configuration.

The design of the housing, éith the nesting cavities and
slot formed theféin,'as well as that of the cover with the
U correspohdiﬁg nesting cavities therein, permits easy insertion
of the tab-welded cell/thrninal-board assembly and ensures a
positive and secure fit therefor, while providing good air

access, as well as sutticient_insulation and clearances to'avqid

short-circuiting of the components.



The use of openings 24 and 42 and tabs 39A and 39 on the-cover thereof
assures adequate air access via a relatively tortuous path to the cells but
prevents foreign objects fromenterin g and directly contacting the
i'ndividual cells, thereby permtting the elimnation of the porous wall
menbers used i.n the structure described in the aforesq d McArthur et al.

patent. The The et bf opendhgse 24f ande 42nad |tab£<eap$amde3mnf thburl ng
costs to a level no greater.than that needed for such previous- battery s%

struct uresverveherkof assuyeshadeguatiealir lancass viaherrebativeyycells,
while at the same tinme provi«din significantly inproved battery as a :
resul t. tértwouscpatht touthe ¢ 5s|hﬁ%:pmewen;Srﬂn:eignnehjqetertrau above
represents a preferred enbodi nent of .the invention, nodifications thereof
my occlenteringsandndivecsly wpnsacting the individpalccells,cthevehyi on.
. Hence, the invention is. not to. ge construed as limted to the specific

enbodi mpermittingethecad ipinatinns plo 4he, POTOUS WoHde REIRETE. usedlénvmat |
and  'the structure 32;;%_ i IR the"ebradudd Wens il U W "l

The use of the structure of the inwention keeps the |
_ manufacturing costs to a level no greater than that needed for |
such prevzous battery structures, even when using the relatively N/
larger, higher capacity cells, while at the same time providing

a significantly improved hattery as a result.

While the particular embodiment of the invention as
described above represents a preferred embodiment of the
invention, modifications thereof may occur to those in the art
within the o ”_scopelof the-imvention. ‘Hence, the
invention is not.tolbe.construed as limited to the_specific_

embodiment disclosed, except as defineéd by the appended clainms. W)



a cover: an assenbly of ceIIs each ha g an anode. eIe

el enent, said cell assenbly |ncIud|ng~a;f|rst pIurallty
having a first orientation, stacked in,a first configura mr” Flﬂ ||II|
plurality of cells, each having a secbd orientation sub

per pendi cular to th rst orientation, stacked adjacent sald flrst
plurality ﬁat?eljﬁ e’r\‘ﬁ"%%c 8 configuration, said first and -second

plurality of cells being electrlcally Connected i gi.seri-es; a termnal board
havi#ig a positive and a negative termnal for prOV|d|ng ext er nal
connections to,said S ve term nal being connected to a
cat hode el ementl of . ﬁ?%&%% gé&gf%#’ﬁéal d assenbly and sai d negative
ternm nal being connge Eﬁﬁl nent of another one of the cells
of said assenbly; sal ousi ng an cover each having a plurality of
correspondi ng nesting cay tidiss ﬂéna an an interior surface thereof, said
housing further having a slot fo d at one end thereof, the assenbly of
cells being positioned wg lgdirér@ d housi ng and said cover so that said
first and second plurality of cells are securely nested in the nesting
cavities of said amesEswnAy mlcﬁhmeeaﬁlm&ta&nimebeneﬂen& and a
securely positioned in said slot:

cathode element, said cell assembly includinq

a first plurality of cells, each having a first
W, orientation, stacked in a first configuration;
| ) a second plurality of eells, eseh'naving'a second
brientat_ion substantially perpendicular to the said first orientation,
stacked adjacent said first plurality of cells in a |
second contiguration, said flrst and second plurality of cells
being electrically connected in series.
a terminal board having a positive and a negative
terminal for providing external connections to said battery,

' said positive terminal being connected to a catnpde element of
one of the cells of said assembly and said negative terminal
being connected to an anode’ element of another one of the cells
of said assembly;

said housing and cover each hsving a plurality ot
corresponding nesting cavitxes formed in an interior surface
thereof, said heusing fnrthefﬁhaving a slot formed at.ene end
thereof, the assenblylot'cells being positioned within said
housing and said ce#er.so thst said first and second plurality

‘0f cells are securely nested in the nesting cavities of said



at | east one opening forned at one end of said container for

to enter said container for contact with the cells th ml Um mﬂﬂlm
preventing other objects fron1enter|ﬁg sai d contai ner east
one openi ng and maki ng contact with any of the cells therein. 2. A battery

i n accorgangenyi hRACkald oV hA SRid terminnl mz?)q?@ Salaaard yfdes a

first opening Torned In said term nal board at one en t.ai ner:

and a sqﬁgggtgaﬂaangnfgggadslagsald housi ng at the ‘opposite end of .said L%
container. 3. A battery in accordance with claim 1l wherein said housing e

and sai d cover argtelelisteehengpeningn foempd ataiotiel iend off waddi ty of cells
are cylindrical, the flat surfaces thereof being positioned adjacent one
anot her ¢ontainer| for penntttbnqlgﬂratooen&hungaﬂﬂecbnmgidnte!erocoutacm d
rect angul ar shape, and said .second plurality of cells are cylindrical, the
cyI|ndr|wi&hsﬁhﬂacoilshthentinelagdp05|t|oned adj acent one anot her, and

said second orientation being substantially perpendicular to said flrst
ori entation. /meansfor cprevanting, ather ﬂPﬂﬁcﬁﬁaﬁﬁp! ﬂﬁEFEingtﬁéléells

insaid cell pesently are ele8'hoPlLYec3RI°obatihY LAl ShETRY' Sontace

with any of the calls therein.

-2. Y 5attery in accordance with clain 1 vherein said at
least one opening includes |
a first opening torned in said terninal board at one
end of said container. and | -
a second opening torned in said housing at the opposite

'end of. said container.

3. A hattery in accordance with clein 1 wherein
; said housing and said cover are each rectangular in

shape: | _
_ said :iret plurality ot cells are cylindricel, the flat ';J
surtacee thereo! being positioned adjacent one another in an
in-line stack contiguration along the long dimension ot said
rectangular shape, and said second plurality of cells are
cylindrical, the cylindrical surfaces thereot heing poeitioned
adjacent one another. and said second orientation being

substantially perpendicular to said first orientation.__'



wel ded so as to connect thé" anode and cath de ele eIIs in
series and So as to connect said.cefi's g the posrﬁmnI BH&:

termnals of said termnal board. 5. A'battery in accordan clain11
and further including barrier, means forned in said hou5|n for separating
the cells of obid degb petexyihin accrrdance wiih cladm obrw eellsn

accor dance with claimb5. wherein said barrier ans i nclud a urallty of
first barireraaid gebl assenhly 3Z8 eleftriqal 9@%’% &P }emengs

ifﬁ?daﬁﬁughﬁé’%‘;f‘#lf ld %’%‘M'vﬁ & %44? HE e ata
;ﬁh f 3??5%&&#%@%:%{9 4 g l‘f’h & %%ﬁ%f%gﬁios.ﬁ%ned%é%ﬁ@%
ba{ftersnl r@?g%&@vﬁéwﬁnaf&erel n&g?# sal d' cel S uses zi-nc and

air which interact so as to produce an electrical potential across the
anode and cathode el ements thereof. 9. A battery in accordance with claim

1 wherein saiGfir9yl pattery in accordance with claim 1 and further
including
barrier means formed in said housing for separating the

cells of said cell assembly from other cells thereof.

6. A battery in accordance with claim 5 wherein said
barrier means includes
a pluraliﬁy of first barriers separating the first
plurality of cells from each other;
| a second barrier separating said second plurality of
cells from each other; and
a third barfier separating said first plurality of
cells from said second plurality of cells.
\_/ |
7. A battery in accordance with claim 1 and further.
including .
electrical insulation means positioncd between said
tirst and seconad plurality of cells in said cell assembly.



plurality of cells has four cells adjacent each other and said second
plurality of cells has two cells adjaggnt each otli‘mmmnmnﬂﬂ yin
accordance with claim1 wherein the neSting cavitl | "% ng and -
said cover are arcuate in shape so that oppositely*di%pésea portions of the
cylindrical @urfadedattary dn accordance with alaim| )y vhelrein cedcrsgendi ng
arcuate shaped cavities in said housing ahd said cover. 11. A nethod of ~
assenbl i Rpid eells usesizineand &air whish dntaract o fas o producedss .
el ement and a gathode elenent for use in a battery, said nmethod conpriSi NG
the st ep§ltﬂ‘tﬁ§'5‘t’i'mwtaﬂ§1“m51% anade and [cathede iekqments '
configurg&!on;t%ab_melding t he cathode el ement of each cell to the anode

el enertt B85 text adj acent ‘cell in said in-line stack configuration,
except for the anode el enent of the cell at one end of said stack and the
~cathode element of the cell at the opposite end of said stack: =~ -

repositioning a sl ga ﬁJ'meﬁcQB hca %&[]?&%S%ag}c 5’??#%?‘%&41?%‘:

their position in“said in<ine stack INLo posi

stack topharandtiobdceells nans 2ehky celll hajaceit! &é%ﬁ'yﬁf& Ghgginoer

of repositioned Cells has an'orientation which is substantially _
per pEndl secahd! plukalitycaifotiedlsohashewecklel lac @djdiceht kath Gthed. N
st.ack; . : -

10. A battery in accordance with claim 1 wherein the

nesting cavities of saiad hauéing and said cover are arcuate in ~/
shape so that oppoﬁigdly d;sposeq portion§ ot;ihq.cylin&:ical
surfaces of said ce;;s are nested securely within-cérrisﬁonding

arcuate shaped cavities in'ia;d housing and said cover.

11. A method of assembling a plurality ot*eldctrical
chemical cells each having an anode element and a cathode
elenent;for'usc in';.hattcry, said method conprisiné the steps
ot |
positioning all of said cells in an in-line stack Q_)
configuration:
tab welding the cathode element of each cell to the
anode element of the next adjacent cell 1n.siid-1n-iin¢_stacx
configuration, excnpt for thp.anodc element of the cell at_on-
end of said stack and the cathode element of the cell at th§

opposite end of said stack;



tabwwelding t he cat hode elehent'Of‘fhéﬂceLIQat one e

: e cell id fol ded cell
assenbly to.one termnal of a ter.ninfal~ poard:  and taH mﬂﬂg de
el enent of the cell at the opposite end™of said folde L to the

other termnal of said termnal board. 12. A nethod in accordance wth

claimi11l and furt hfgg?.\;\gkigﬁggt §cgeigetel Ruibeido?"calld ait- dne/ end yota d

i nsul ated nmateri al en the“repositioned cells-of said cell asse

the-cel | sgpeqPafaaR E'oﬁatﬂaif& pbaetibacint Baiaoin-iine stackodnts -

accerdance W th claim 11 and further including the"steps of inserting said
fol ded cepbgitssiil ¥ajatent Sajdi fn-1ahai stagkatoofornt @ foldedocally to
forma battery contai ner such that the termnals of said termnal board are
made avai agiemblyt suchl thatf eachdofosaidnselectedinunber of: repositioned
accordance with claim 13 wherein said housigg has a glurality of nesting
cavi ti es éellmchascani orjentatiani whichi ig substantiaddy psrpendigulan) to
folded cell-assenbly into said housing so that portions of the surfaces of
sai d cel | thecerientatirn aftthe GﬂblﬁegﬁPﬂénQEGi%Pe§3#ﬁ riing stagksis. A
met hod in accordangghmthgdgkglg&&4é§@§£33neigﬁgn-Ogsrthe'cell at one end
of said folded cell assembly to one terminal of a terminal
board; and .

- tab welding the anode element of the cell at the
opposite end of said-zblded cell assembly to the other terminal

of said terminal board.

" 12. A method in accordance with claim 11 and further
inéluding the stop'ot placing an electrically insulated material
between the repositioned cells of said cell assembly and the

cells remaining in said in-line stack thereof.

13. A method in accordance with claim 11 and further
N including the steps of '
inserting said folded cell assembly into a housing;
affixing a cqv;r to said housing to form a battery
container such that the terﬁinals of said terminal board are

made available externally of said container.



has a plurality of nestlng caV|t|es forned therein an step o=
I ncl udes t-he step of affixing said caler to said hou ﬂgi liﬂw |ter

di sposed portions of the surfaces .of® aid-cells-nest '
nesting cavities in said cover. 16. A method i'n accordance with cIa|n115

and further joc! ufi Beehba $hescebrasabe¥ithi 61821eN 3 Whadied ) ¥a3d'0-
housing has a plurality of nesting cavities formed therein and ;:;
said inserting stlp includes | _ o
inserting said folded cell assembly into said housing
so that portions_o#athe.surtaces of said cells nest securely

within the nesting cavities in said housing.

15. A method in accordance with claim 14 whercin-said-cavef
has a plurality of nesting cavities formed therein #nd said .
affixing step includes the step of affixing said cover to said N
housing so that oppositely d;spcseg portions of the surfaces of
said cells nest securely within the nesting c;vitiQQ in said

cover.

16. A methed in accordance with claim 15 and further
including the step of sealing said cover to said housing.



