NON-REVERSIBLE:CELLS " " The present'inventiqp relates'to el ectrochem cal

cells hawng two termnals |located on the -housihg of the cell, at |east one
of the térm.nals being -able to prevent the flow of electrical current when
the cell is. reversed - Conventional -dry cells are usually tubular  in

shape with a positive termnal on one end and a negative term nal on'the

other end. Wen the cells are used in a nulticell device, such as a

flashlight, radio or tape recorder, they are commonly aligned in an

end-to-end configuration whereby the posrtrve ternrnal of one battery

contacts the negative term nal of a scNONMRENERSIEH CBIL
Directions on how to properly insert cells into ‘a devi ce are usual |y

provi ded by the device manufacturer, but there is still a small chance of a
user inadvertently. |nse?h$rEF%§em©a£nV%ﬁﬁﬁQn relatasd | wisrtnachsmiaal cal
olarities of the I
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a reversed cell is that the properly oriented cells may charge the reversed

cell when the devi CE¥Y®*%%fned on. Charging a cell leads to an increase in
i nternal pressure, due to the generation of hydrogen gas, and this nay | ead
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ggé with a positive terminal on one end and a negative
: terminal on the other end. When the cells are used in a
- multicell device, such as a flashlight, radio or tape
recorder, they are commonly aligned in an end-to-end
" configuration whereby the pdsitive terminal of one
battery contacts the negative terminal of a second

adjacent battery.

Directions on how to properly insert cells into a
device are usually provided by the device manufacturer,-
but there is still a small chance of a user
inadvertently inserting at least one of the cells with
the electrical polarities of the cell reversed, that is,
£F one of the cell’s terminals contacts the identical

terminal on an adjacent cell so that the abutting
terminals have the same electrical polarity.

Apart from failure of the device to work properly,
if at all; the primary danger'associated with a reversed
cell is that the properly oriented cellé may charge the
reversed cell when the device is turned on. Charging a

v cell leads toran increase in 1nterna1 pressure, due to

: the generatlon of hydrogen gas, “and this may lead to
activation of the cell’s safety vent. This, in turnm,
can result in the leakage of caustic electrolyte through
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2 the ruptured safety vent. In addition, incorrect

orientation of a cell, commonly referred to as cell reversal, in a
device ~ should be avoi ded because of the eleﬁgrical damage t hat can be
done to the device's electrical conponents whe .current is forced

backwards through the circuit. Various attenpts have been nade to
overconme fhe probgﬁn1of cel | B%¥grsal in multi-cell devices. For

exanpl e, dne sol utA
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tHe Y¥Rkersed cell's  terninal directly

contacting one of the device's termnals. Thus, US-A-4,595, 641 discloses
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of how the cell is

inserted. US-A-4,622, 274 di scl oses.a term nal

construction for an electric power supply, wherein the termnal design is
i ndependent .of the baVY2¥}9us Jrremptn hkave PRen made U teerasme frhe

swi t ched end-to-en
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screw ng.or

terminal directly contacting one of the device’s
terminals. Thus, US-A-4,595,641 discloses a battery
compartment for a multi-cell device that has an
insulating member on the positive contact aésembly of

' the device to prevent electrical contact with the

negative terminal of an improperly inserted cell, while
a corresponding insulating member on the negative
contact assembly prevents electrical contact with the

positive terminal of an improperly inserted cell.

Another approach provides modifications to the
device’s terminal so that a cell can be accommodated,
regardless of how the cell is inserted. US-A-4,622,274
discloses a terminal construction for an electric power
supply, wherein the terminal design is independent of
the battery’s orientation. Thus, the battery can be
switched end-to-end without affecting the contact
between the battery and the mating circuit in the
receiving device.

US-A-4,002,808 discloses the use of a mechanical
link, such as a spring-catch system, screwing or

‘~locking, to provide for reliable mechanical and

electrical linkage between cylindrical electrical cells

' that are connected in an end-to-end configuration.



| ocki ng, to ,provide for reliable mechanical and el ectrical |inkage

bet ween cyllndrlcal electrical cells that are connected in an end-to-end
conf i gufation. ' 3 3 JP- A-61- 22566
(Kokai ), discloses a cylindrical alkaline battery whose positive and
negative termnals are recessed bel ow the crinped over portions of the
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term nal and the washer ok getme t he gasket and the washer, in order to
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of electrolytic solution. Cylindrical alkaline batteries made with
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. local cell such as might result in the leakage of
electrolytic solution.

Cylindrical alkaline batteries made with the plastic
label extended over a portion of the negative terminal
are available as a commercial product. The centrally
located and electrically conductive portion of the
'negative cover is recessed slightly below the insulating
label; protecting the terminal’s circular edge.

These and other methods for preventing cell reversal
have met with limited success. No prior device, cell or
method has been able to provide a solution to the
ptoblem of preventing the flow of electric current
between adjacent cells when one has been reversed, and
when both are provided with conventional terminals.

Thus, in a first aspect of the present invention,
there is provided an electrochemical cell having two
terminals located on the hbusing of the cell, at least
one of the terminals being able to prevent the flow of
electrical current when the cell is reversed, '.
characterised in that, when the cell is reversed, flow
of current is prevented by a non-conductive element
associated with the cell and which protrudes beyond the



tern1na|s | ocated on the housing of the cell, at least one of the termnals
bei ng able” to prevent the flow of electrical current when the cell is
reyersed characterised in that, when the cell .is reversed, flow of current
is prevenfed by a non- conductlve el ement assoctated with the cell and which
protrudes beyond the _ 4 conductive
contact @rea of one of the term nals. The cells of the invention can
be enpl oyed in devFeRIUFELYR rFPRERFE 2 1R %l Pne L | HheidpErinaldpt ed to
receive cells individually. The contacts of the device do not need to be

that they are not. identPEarelEy “BACHRT cHTHAT 1S cAR HE ERABKES Il cment
can then be so confleyiced asqmnrm@vmmlyommamlw tér time dsrmeaaladapuemt
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configuration in such an-instance ere one ern1na|s of the
devi ce i s narrowerde¥ifet fe %?‘he‘FeQQ‘h%Drkﬁl ppeirtlY ccanbifiedtq Hiel |
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the positive ternlna e|ng configured to electric
contact the negat|9Eh9§rﬁ?ﬁ@}§alaﬂﬁ Wnereehlone termnal protrudes amay
fromthe cell to contact the opposite termnal on the adjacent cell, and a
non-conduct i ve eIenentAaggggégigdcgﬁ£9g8r§tgghIln such an 1nstance may be
where one of the terminals of the device is narrower
than the other. The non-cogductive element of the cell
may then take the form of two walls spaced sufficientiy
- widely to receive the narrower terminal but not the

wider. Reversal is thereby prevented.

The cells of the invention are particularly useful
where two or more cells must be inserted end-to-end in a
device. Thus, the present invention further provides a
cell intended for tandem operation with similar cells,
the positive terminals of the cells being configured to
electrically contact the negative terminals, and wherein
one terminal protrudes away from the cell to contact the
opposite terminal on the adjacent cell, and a
non-conductive element associated with one cell is so
configured as to allow the protruding terminal to
electrically contact the opposite terminal, and wherein,
when a cell is reversed, the similar terminals equipped
with non-conducting elements are prevented from making
contact by the non-conducting elements. Preferably, the
non-conductive element is associated with the terminal
contacted by the protruding terminal.



configured as to allow the protruding termnal to electrically contact the
opposite térmnal, and wherein, when a cell is reversed, the sinilar

term nal's equi pped with non-conducting el ements are prevent ed from nmaki ng
contact by the non-conducting elenents. Preferably, the non-conductive

el ement is associated with the term nal contacted by the protruding

termnal® | n_general, .t Lot udi inal i LL be . '.
equi pped*with a cent r&ln gr%%et%ﬁ”kr%’ﬁ E%O%argk‘)ltedlg%n?%éﬁ\gl\ng?h%'%y %Spsgﬁ.gped
tler m nal . The oppoesithe at erentral wrboc gan&nabl yoapakexicentactowpkbhnbhety,
al t hough vari ous fid 2GS 0 hegibhl |
resilience to the @gr m &zﬁqg%%éﬁe?gﬁeg%ggﬁgfbt gr’%&gg%hi gh?%aggé\,ﬁ?gﬂl?t
is preferred to e@RBFSHMRYSHE NSRSt P tooMFEnvaTious CeRECBFARENt
may take any for mefifetsiathy Al uded prootiesided lleariindltycandotreshigdébnteal |y
a
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woul d be a circl e%é]o(gfg\e %%??"&q%éunf éfﬂgn?gn%qﬁg g’g‘sﬁg%a}cg%flégnéﬁ géﬁ% a
series of dots of whdichcditduet iprefieared &lo wiquie withe the nhs-cbadegtive
provided that contagmeMd.h t he opposite terminal of another cell can be

made. Other configurations will be apparent to those skilled in the art,"
and further exanples-are given below . The substance of the

non- conduct i ve el enentTHes dl@meiit niagaltaky @ity dbrinjaiprowided: thakl ehko be |
generated by cells _cann ross .the subst
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- configuration would be a circle about the circumference

of the terminal. Alternatively a series of dots of
non-conductive material might serve as the element.
provided that contact with the opposite terminal of
another cell can be made. Other configurations will be
apparent to those skilled in the art, and further
exaxhples are given below. '

The substance of the non-conductive element is not
critical, provided that currents able to be generated by
cells cannot cross the substance. Thus, it will be
appreciated that many substances are suitable, and may
be chosen on such criteria as resistance to
wear-and-tear and the ability to be attached to the cell.

The non?conductivé element may itself protrude to
protect the terminal, or the terminal may be contoured
to protrude in chosen areas and then coated with |
non-conductive material. Such a latter case may be
particularly applicable where the label of the cell

. extends over the terminal. The label can then extend
over a'ridge on the terminal, forming the nonfcondqctivé
element. |
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t he opposite end of i . ' :
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conpri ses an housing, a first of the secoRd; cgllosa SEcARthder M -
' first terminal is secured to one end of the housing
while the second terminal is secured to the opposite end
of the housing. The terminals are electrically isolated
from each other. The second cell has a cylindrical
housing with a first terminal and a second terminal.
The second cell’s first terminal is secured to one end
of the second cell’s housing while the second cell’s
__second terminal is secured to the opposite end of the
second cell’s housing. The second cell’s terminals are
electripally'isolated from each dther. The second '
cell’s second terminal has an jnterior surface and an
exterior surface which are located on opposite sides of
the second cell’s second terminal. The exterior surface
of the second cell’s second terminal comprises an
electrically conducting portion and an electrically
non-conducting portion. The electrically non-conducting
portion extends above the electrically conductive
portion. The second cell is cooperatively arranged with
the first cell to abut the electrically non-conductive
portion of the second cell’s second terminal against the
first cell‘’s second terminal thereby preventing the flow
.of electrical current between the first cell and the

gecond cell.



electrlcally conductlng portion and an electrically non- conducti ng
portion. TRe electrically non-conducting portion extends above the

el ectrifcal |y conductive portion. The second.,cell is cooperatively
arranged with the first cell to abut the electrically non-conductive
portion of .the second cell's second tern1na| agai nst the first cell's
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located on opposite sides of the second cell’s second
terminal. The label is secured to the circumferenée_of
the second cell’'s cylindrical housing and extends over
the end of the second cell’s housing to which the second
terminal is secured so that the label electrically

insulates at least a portion of the exterior surface of
the second cell’s second terminal. The second cell is
cooperatively arranged with the first cell to abut the
electrically insulated portion of the second cell’'s’
second terminal against the first cell’'s second terminal .
thereby prevénting the flow of electrical current
between the first cell and the second cell.

In another embodiment, the present invention
provides an electrochemical cell lncludlng a cylindrical
housing, a first terminal and a second terminal. The
first terminal is secured to one-end of the housing and
the;second terminal is secured to the opposite end of
the housing. The first and second terminals are
electrically isolated from each otheff The second
terminal has an interior surface and an exterior



I'n another enbodi nment , the present invention provides an eIectrochenicéI
cell ‘including a cyllndrlcal housing, a first termnal and a second
termnal. The first terminal is secured to ong end of the housing and the
second teskm nal is secured to the opposite end of the housing. The first
and second termnals are electrically isolated fromeach other. The second
term nal “has an i or_ sur agg rface. The
exterior*surface —é‘g%%éa ed %‘ﬁg it Op%é}()SI ezgsdl%e o% ]t% t:seedcogldr‘tgrm nal
fromthe interior cppdsike Fide oxf dhorsengnddenunal foomthe daterdalr v
conductive porti ongapg, &d, elﬁ?éfé:@@f%f\%fﬁwedmgmm@ 120 J1leRle X36R8R

above the conductive portjon. Therefore he ce Is inserted into
device so that theETAYCEIYS RPTTIN 3 A1 t‘-’r]e%c%’ézarlﬂd’orq%’c‘tq%’/‘ tdi¥eed,
the electrically nesetindutidy cessddonmdvd the aenthdedva rpﬁrtioe:xt erior
surface will prev o] el.ect I urrent, fram.the to the
device or an adj a?faﬁ é(:%#é' \%’%n étlil'ge ycé%l n:'tﬁC hlerfsel#bedéillr%tiﬁ Vlﬁr oSNt

i nvention provi desthat e¢1e%t¢eicheﬁﬁeﬂeecmldal e ladtities ane ndmcxmed'cdwm ng,
a first termnal, grS5&6608d, L& Pt 1P dtlf'c%] - ddifandd ﬁ)te :g%ﬁ:‘q:ﬂﬂ dfS the

secured to one end of the ceII ousi ng an e secon ter |s secured
to the opposite erPeAnd h%e’emals h RSO RIEAGH Mgy RyRventadhen

interior surface apgl ﬁe@&mabrcméﬁeﬁr&h&:kﬁ(tﬁlprtélﬂ’tféiQiiav:.S:é mataexd
on the second ternj o) %f the interior surface. The cell's termnals
are electrically ks %ﬁ%ﬁ€f$% each other. The | abel is secured to the
circunference of the cell's housing and extends over the end of the housing

to which the second tefy 'x?oaﬁ&yr% SPLhdit , e | gl et SGlvdrtald
|nsulates at least a portion exter] or_surface o
, provides an electrochemical cell 1nc1ud1ng a cylindrical

housxng, a first terminal, a second terminal and a

label. The first terminal is secured to one end of the
cell’s housing and the second terminal is secured to the
opposite end of the cell’s housing. The second terminal

has an interior surface and an exterior surface. The
exterior surface is located on the second terminal
opposite the interior surfaee. The cell’s terminals are
electrically isolated from each other. The label is
secured to the circumference of the cell’s housing and
‘extends over the end of the housing to which the second
terminal is secured so that the label electrically
insulates at least a portion of the exterior surface of
the second terminal. Therefore, when the cell is
inserted into a device so that the cell‘'s electrical
polarities are incorrectly oriented, the electrically
non-conductive'portion of the second terminal's exterior
surface will prevent the flow of electrical current from.
the cell to the device or an adjacent cell.

The present invention is of particular use in
preventing cell reversal in a device that uses three or -
more cells aligned in an end-to-end configuration and in
which the reversed cell is positioned between the two



the second terninal. Therefore, when the cell is inserted into a device so
that the céll's electrical polarities are incorrectly oriented, the

el ectritcal | y non-conductive portion of the second ternminal's exterior
surface will prevent the flow of electrical carrent fromthe cell to the
device or an adjacent cell. The present invention is of particul ar
use in preventing cell reversal in a device'that uses three or. nore cells

aligned in an endenhd eedlsonf Ther presenandnizenvbonhishgl s6Ver S€de Cothdrd S
posi tioned betwee 9 ..-end
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cel| reversal maypgyeaves BUCLYRFBoRE BY ﬁglagbatﬁsweP?VhQGlagtsrm nal of
the present invention.in_a Fg@e t hat Uses S|ng e ce Batteries
I e

of the present in¢&FPABALLE PE?ﬁFHSI%nYﬁﬁFlﬁ B feBiceohhat uses
el ectric current hewimgleadeddent cells, aligned end-to-end in a nulticel
devi ce, when one of the cells is inserted so that its positive and negative
termnals are reversed. Two or nore cells may be considered as being

al i gned end-to-end wh8attesiesr pEnsheopregenpainventiont atitisaectémminakd

of an adjacent bakigkyp R;emeEhbwmswrrbhaélteemea!:ﬁreégt oBLiwekgvent ed
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inserted into a dawemeet,hwnenseaet bEeeher cable &8l iasetbedpesi thae fesm nal

O or vt oo ool SRS Sl bR Evhot BeAShath b0B, BERERRCL R ek e
third cell. more cells may be. considered as being aligned end-to-end
o when the terminal of one battery contacts the terminal
of an adjacent battery, or when two similar terminals
are ohly prevented from being in contact by at least one
being a terminal of the invention, and the longitudinal

axes of the cells form a straight line. When properly
inserted into a device that uses three or more cells,
the positive terminal of the first cell abuts the
negative terminal of the second cell and the positive
terminal of the second cell abuts the negative terminal
of the third cell.

On terminals that are useful with batteries of the
present invention, the terminal’s exterior surface
should have at least one electrically conductive portion

"and at least one electrically non-conductive portion.
Preferably, a majority of the terminal’s exterior

" surface is electrically conductive so that a properly -

" oriented and adjacent battery will have adequate
opportunity to contact the terminal’s conductive portion
not masked with electrically non-conductive material.

The electrically non-conductive portion of the
terminal preferably only covers a minor amount of the
terminal’s exterior surface, and will generally consist



On term nals that are useful with batteries of the present invention, the
termnal's ‘exterior surface should have at |east one electrically <
canduct’ive portion and at |east one el-ectricaldgy non-conductive portion.
Preferably, a majority of the termnal's exterior surface is electrically
conductive so that a properly oriented and adjacent battery will have

adequat e opportuni 4 p&PPidk ot Nend eédimitials é:caa@ttéc-‘rtﬂo\te dQﬁ'rfta'c%n %ﬁﬁd
ca

masked with electrically Pon conductive na%gilal e electH
non--conduct i ve por?Y i ofleFEr 153 HthAAonT HRFURR Ve MAF e iddr-s H8 nor
anount of the ternehad:tmeaﬂ]eylmnmrtmlﬁldnaméﬂlageri@qide)fe@amﬂ.lyst

10 of a porti.on r ed
el ectrically non- cﬁé’gﬁ%&?l ve géué?&xéﬁ'héet%eltzé%élﬁ%a 'I >7' rl%on %hduct ive
material is prefer2®yCoRAMSHLRG | SUTERCE CRNROY [he tedsfilyalremioved tiye the

non- conducti ng Suréé‘:"}ﬁuﬁé‘f‘%dbetl‘?é\ﬁéfdré erwﬂd R GURNT ¥ ¢he
therefore, wll renaln at hed to the ferm durlng nornal handllng and
WieEtes, Thanding (A P IS e

use of the batterytermina SRy
configuration of electrically non- conduct ive materi aI capabl e of preventing

undesi rabl e el ectri cal t bl
confi-gurations of elec 1??2‘(51 c%é}u%tg%\r %ﬁﬁn%ﬁ‘eaj aqe %aneucfero“h any
conti nuous cifcle; cgnémmeetmnd@f sehtokrical s rangandactiive manarial cl e;

three dots spaced @Qﬁ%ié/ @@%e@eﬁti&é%u&éﬁfméta&n@l@ﬁd contacc
appropriately across the exéﬂﬁl or surface of the term nal

conduct i ve portion"iFR ¥MAGIRCYhERT ve SHHitaRAE M%@%Q%I%ﬁ
arranged so that té&bedon €Iy chon ecPndiidOive riatehsi b eIt cenduct i ve

continuous circle; a series of dots placed close
together to form a circle; three dots spaced equally
about a circle; and one strip placed appropriately'
across the exterior surface of the terminal.

The cohductive portion and the non-conductive
portion are cooperatively arranged so that the
" non-conductive portion extends above the conductive
portion. It will be appreciated that the non-conductive
surface extends above the conductive portion, and the
conductive portion should not be able to contact a flat
surface, as this would first be abutted by the
non-conductive portion.

The terminal’s exterior surface may be contoured to
create at least one upper.region and at least one lower
region. The contours may be formed by creating convex
or concave impressions in the surface of the terminal.
The upper region is that section of the terminal’s
exterior surface that protrudes above a lower region of
the terminal’s exterior surface. In one embodiment, the
upper region may be che'top_of a convex impression'thac
extends upwardly:from the terminal’s exterior surface.



portion. It will be appreciated that the non-conductive surface extends
above the conductive portion, and the conductive portion should not be -able
to contact a flat surface, as this would first, be abutted by -t he

non- conducti ve portion. The terminal's eXterior surface may be
contoured to create at | east one upper region and at | east one | ower

region. The contours ‘be formed by creati convex or_concave
i mpressions in the sup?éc%nggﬁ?ﬁegT%§¢ﬁ$ﬁ§¥';$hFLHRﬁﬁrrE§ﬂ%ﬁPit§tqﬂﬁ

section of the teressent$adiyefiat secthor ¢hatherivrmuidesl ‘b cweeriamer
region of .the ter%Héké?eeéﬁsé'ehét‘éfé’ﬁ&e'é‘ ﬁé@c&@oﬂﬁ s 1dd!% A RAR(

region may be the top o a convex | npression that_extends upwar dl'y” fromthe
ternminal's exterioFeEMiRAkes exterior surfage. onbf Here ifyRENRNtha] R upper

region is the essegppet| yefioh SRE!4 OTowér tPegis |1 tiadn SitexiErl Qe surface
t hat exi sts above a concan?Angéession in the-termnal'.s exterior surface.
r

If the termnal ha®PBRSGPREP BEF O 2GRt AP ogt o] HEPSY 1§91°he
appreci ated t hat ashbtebdtbe paskedfwitic ampelectyl onl khodnt dendmstidece Wit h

an el ectrical |y nogszcepdystiyg Q@tfé'éétgﬁngé é?aéﬁefﬁégéﬁ fg%ﬁ$ﬁi%¢§§¥d

regi on shoul d be exposed to permt el _contact. eranly
central area of thiete¥XRPREA' EOcREERibrelestrieal scanerti cATSLeBHRAKL | ve

and forms a part othéheeh€y&l 42684 06f 'hé eréARIGAECS éXBd ¢ Yo OSuERdEICEd Ve
portion forms a par# o; t he g@per éeglon and.surrounds the c nqgct ve | ower
region. A pr 8FEFFEHCRL LY FPRARFLA B2 RAntoETs 2 B er?hl CHDrieMeF on a
term nal incorporatrediontshaléatherglettrhecablysaon-convdnttire iportiasi n

t hat has been cure ¥%%h?u vi el l fgﬁﬁ. &P@lﬁﬁﬂﬂ% of a
suitable materi al ?8 Bgé#QOQSIEﬁ?t?ggérﬁggé?éﬁa e 5% ° tre

conductive lower region. - :

A preferred electrically non-conductive material for
use on a terminal incorporated into a battery of the
present inventidn is a resin that has been cured with
ultraviolet light and/or heat. One example of a
suitable material is ENVIBAR X0281R (trade mark) made by
Union Carbide of Danbury, Connecticut, USA. A second
example of a suitable material is manufactured by
Loctite Corporation.of Newington, Connecticut, USA and
is identified as FMD 207B. A third material, identified
‘as E91-31, is produced by PPG Industries of Pittsburgh,
Pennsylvania, USA.

The critical charactéristic of the material applied
to the terminal is not the chemical composition. The
required material properties are (1) electrical
non-conductivity and (2) being capable of secure
attachﬁent to the surface of the terminal. In addition

' to resins that can be cured with ultraviolet light
and/or heat, other suitable insulating materidls include
tape, paints and hot melt adhesives. Any tape that has
an adhesive on one side and is electrically
non-conductive can be used. For example, suitable tapes



Uni on Carbi de of Danbury, Connecticut, USA. A second exanple of a suitable
material is manufactured by Loctite Corporation of New ngton, Connecticut,
USA and is-identified as FMD 207B. Athird material, identified as E91-31,
is produced by PPG Industries of Pittsburgh, Reénnsylvania, USA : The
critical -characteristic of the material applied to the terminal is not the
chem cal “conposition. The required material properties are (1) electrical

non- conducti vi ty GRR (29 mdeFrapddtian FEtriasuraf aalactimnit ohd oxides shfsce

of the terminal. Ipavsldidd®eddr s ordaid it G ednudikell travi ol et
l'ight and/or heat, other suitable insulating materials include tape, paints

and hot nelt adheS|ves Any tape that has an adhesive on one side and is
el ectri.cal |y non-condurdimwingla tiatiserk duiitaXanlor usd tiablbattagess of

coated on one.si e g (ot atedy R L8l 1Y e’ Bl e HopdBiRa BRS¢ o,

coated on one side W th an adhes
use in batteries dlatkrigablntnomeondusting natenidd ptolthe carmigallie

el ectrically non- c&w@ﬁwgsmeféé Ao WAL iR té?!éEtrﬁca%.l‘i)(trﬁfd-@on%W ft%%

so that the electrical Qon conductjve material 1s appliéd to only th
exterior surface d?a"t?féj\'af i REPLISH IR Y Jfie B efUEAsen At ,cge
t hen exposed to ulteravimdEts lupger an‘ﬁsymnhealthé ozt Rliffdrinigil [y itd@nof

{ime to cure the [aalduod P) Pl SHH LY LB Und /) (44PN Y seconds.

to one m nute depen he Tesin use ecirfic od is as
foll ows. First, pl%tc’@fxmn@rpﬁmmct ofh ta;mm;m:raaeme swesimt tTypisatleri or

surface of each Led {19y £ OrSS HNAFLry Tf‘xeorﬁ)eéﬁer?rﬂf‘ seconds to one minute

depending on the resin used.

A specific method is ags follows. First, place the
terminals on a conveyor belt so that the exterior
surface_of each terminal faces upward. The belt can
then carry the terminals beneath a roll coating
apparatus which is designed to apply a thin coating of,
for example, ENVIBAR X0281R resin to just the terminal’s
upper region. The terminals may then be transported by
the conveyor belt into a curing oven that is equipped '
with ultraviolet lights. The American Ultraviolet |
Company of Murray Hill, New Jersey manufactures a
suitable curing oven. The speed of the conveyor belt
and the ultraviolet lights should be selected so that
each terminal is exposed to 12 watts/mm (300 W/inch] of
ultraviolet light for approximately 40 seconds. As the
terminals exit the curing oven, the resin will be
electrically non-conductive and securely attached to the
surface of the terminals.

Other préferred embodiments and aspects are as
follows.

In one aspect, there is provided a pair of
electrochemical cells, including:



then carry the ternminals beneath a roll coating apparatus which is designed
to apply a thin coating of, for exanple, ENVIBAR X0281R resin to just the
termnal's upper region. The terminals may thep be transported by the
conveyor,belt into a curing oven that is equi ged with ultraviolet |ights. :
The Aner.ican U traviolet Conpany of Murray HilIl, New Jersey nmanufactures a
suitabl é curing oven.. The speed of _the conveyor _belt_and the ultraviol et
lights shoul d be-sel ed®éd3olEREF BABRCFRFRPRAFALSCRXHORAULIES @2 watt s/ mm
EBOO_VV:nch]_?ftﬁbynanhehehllhgbbﬁﬁg; appiﬁsfraéehyFém SeCGﬂﬁG.tésoﬁéeend

erm nal s exi e _curing oven, the_resi .be.electriga '
non- conducti ve anafsggﬁrgPVséP?acﬁeﬁe$8nahgggﬁfsgéesgﬁufhé %3¥ﬁ¥ﬁaf%@ of
O her preferred enbedhoesisgandpasptet ther €igstf okkodsal and electnically
aspect, there is ppayLded grgﬁiEhnggkgﬁfgﬁgﬂgﬂggglaﬁ I'l's, including:

e ce

13 (a) a first electrochem_ca aving_a cylindrical housing, a
first terninal securedP?o20RECERE BLeFRECRBERLAGL ﬁeiécﬁﬁﬂlﬂgrﬂinal secur ed

~to the end of thechedadrgcappasubenyheafl Eigktt cepminhlagdcakedt tbcehéyend

i solated fromthe Lirst rm.nal ; _an a_second. electro 1 cal [
hovi ogCa oyl mar: o8 R, bBRhgLAS.  a"8Bcona FREnE03] " 8U8uFLACLEERELAR oE°
housi ng, a secondther onsingecppedite the emdopd cedlheufimgtoppominalt he
second cell's firghgt %&@b@%‘icéﬁf&%ﬁ&&h&é‘ kaeog.sehat gdchhantkhe  seebde

cell'"sfirst termnal, the second cell"s_second term nal having an interior
surface and an extéxrmdnadur theesSecrpdesedlLi 8 S8GPRcEeRBARG LI BEYiRT B8R t he

second cel |'s secandereb¥ Balrfappoantcahhexterebirosutifatasehehexeskebicor
surfacg Co”pf's'“%u%%a%ke%%EB%aEL%a%%Bd%%tE%% %%E%h ncell's second
B terminal opposite the interior surface, the exterior

surface comprising an electrically condudtive.portion
and ah_electrically non-conductive portion, the
non-conductive portion extending above the conductive
portion so that, when the second electrochemical cell is
cooperatively arranged to abut the electrically
non-conductive portion of the second cell’s second
terminal against the first cell’'s second terminal, flow
of electrical current between the first cell and the
second cell is prevented.

It is preferred that the first cell’s second
terminal and the second cell’s second terminal have the
same electrical polarity. '

The electrically non-conductive portion is
preferably permanently secured to the exterior surface
of the second cell’s second terminal.

Advantageously, the £irst cell’'s second terminal has
an interior surface and an exterior surface, the
exterior'surface on the first cell’s second terminal
comprises an electrically conductive portion and an
electrically non-conductive portion, the electrically



and an el ectrically non-conductive portion, the non-conductive portion

ext endi ng dabove the conductive portion so that, when the second

el ectrochem cal cell is cooperatively arrangeg to abut the electrically -
non- conductive portion of the second cell's s &ond terminal agai nst the
first cell's second termnal, flow of electrical current between the first

cell and the second cell 'stﬁéevented. 'bltéLs preferred that the first
cel I's second ter-MFRCORITHY S BT T O £h& L3 SBTNS SRSPBYt he sane
el ectrical polarityerminal ekverdsabovealthe edectaridadiliyv eopdutkdmrei S
preferably pernaniﬁkl ; : -H8I0r, f f, e_se cell's
second terntnal. t&c}ﬁ%?ﬁu&gﬁdﬁ’ %;éﬁ'g' fgi rsset%%gléjla%%ﬁégégn %t ggr%ghal has
an interior surfaddamhdEhen seaand @elduimacocperatdvedyl errengedcwich the

fi;I st ce: ! ts _seclolrtci'ztsQr rdehal tQ{)!ﬁHdtSQ%tea'él@c.?ﬁtﬂdaﬁ.@ylt h&ﬂ:&fbﬁ&hicﬁveortion
and an el ectrica nan-conductive portiqn, the electrica ,

14  non-conduct i \Fé’rﬁ'&t% (ﬁ#dcﬁ%‘et ré'r%tr Seicel '?%ﬁ@%ﬁxnésaéﬁénage
above the el ectri edldotmimadiigt inon -ponduatisfe tpoer tfiians to fc elhle ses:end_hdell's
termnal so that, d A0 FAldw I SqARRAlIMElY, i 9gd lieh  h0°
first cell to abut the electrically non-conductive portiaon of the P §
cel |'s second terfiFat £¢dilnand the|seqand g9l Aeh prevessedse porti on of

the second cell's second termnal, flow of electrical current between the

first cell and the secgnd cell s prevented. The ext%fhor surface of
t he second cell's sec exterior surface of the second cell’s second

terminal is preferably contoured and masked with an
electrically non-conductive material to comprise an
electrically non-conductive upper region and an
electrically conductive lower region, the upper region
protruding above the lower region so that, when the
second cell is cooperativeiy arranged with the first
cell to abut the electrically non-conductive upper
region of the second cell’s second terminal against the
first cell’s second terminal, flow of electrical current
between the first cell and the second cell is prevented.

‘As before, it is preferred that the electrically

non-conductive material on the upper region is
_ permanently secured to the exterior surface of the

second cell’s second terminal, and it is advantageous
for the electrically non-conductive surface of the '
second cell’s second terminal to cover only a minor
amount of the exterior surface of the second cell’s
second terminal. The electrically conductive surface
is, usefully, éentrally located on the exterior surface
of the second cell’s second terminal.

In another embodiment, the exterior surface of the
second cell’s second terminal is contoured to comprise
an electrically conductive and céntrally located lower

" region and an electrically non-conductive upper region



termnal is preferably contoured and masked with an electrically

non- conductii.ve material to conprise an electrically non-conductive upper
region‘and an el ectrically conductive | ower region, the upper region
protrudi ng above the | ower region so that, whe 5the second cell is.
cooperatively arranged with the first cell to abut the electrically

non- conduct i ve upper .region of the second cell's second term nal agai nst

the first cell's s¥B83G8 SUr¥PHEAS £hRBwlBYeE| ERFiPRal current between the
first cell and the second cell is prevented. As before, it is

preferred that the ele ri Q05 60N ti na rial t he upper region
I s permanently .secured % % gC§§?§$%§§ §§§f5§§dg? ?ﬂg E%Eghandﬁ?fq% second
termnal, and it imaaﬂﬁdnﬂagéoaerSinthbiehemaribalCyrﬁanBOdebtratnolet
surface of the secqpgneel bz tﬁ@ceﬂgcﬁﬁi&ﬂi‘g henceasﬁaueeweapgfﬂpana{@unt

of the exterior surface of ,the second second term nal
electrically condu@??b@dsHFFécé FapeyseREFLGUlRELY Wheye| Blat eaPONLS he
exterior surface okhapedseadkadacehkhersecond terninal. ~I'n anot her
enbodi ment, the exterior surface of the second cell's second termnal is
contoured to conprise an electrically conductive and centrally | ocated

| ower region and an el 3ot anoghey aspecondtbereeisppecvidgdoa pair of -

whi ch surrounds th@l QW?Bch%ﬁheal ce 1s Tgﬁcggagh ,cally non-conducting
portion may be maske a_resin waic red with ultraviol et

light, or the eIectr|céPPyanShIESnGQEFFVECBS$%FBﬁ FelhaBREENGi 2h a t ape,
particul arly wherecyigéntiznealsnslianag, | akeigsvagBeminal secured to one end

of the hou51ng, a second terminal secured to the end of
the hou51ng opp051te the first terminal and electrically
isoclated from the first terminal, the second terminal
having an interior surface and exterior surface, the
exterior surface being locéted on the second terminal
opposite the interior surface; and

(b} a second electrochemical cell having a
cylindricél housing, a first terminal secured to one end.
of the housing, a second terminal secured to the end of
the housing opposite the first terminal and electrically
isolated from the first terminal, the second terminal
having an interior surface and an exterior surface which
are located on obposite sides of the second cell’s
second terminal, a label, secured to the circumference
of the second cell’s cylindrical housing, extending over
the end of the second cell’s housing to which the second
terminal is secured so that the label electrlcally
insulates at least a portion of the exterior surface of
the second cell’s second terminal so that, when the
second cell is cooperatively arranged with the first
cell to abut the electrically insulated portion of the
sécond cell’'s second terminal against the first cell'’s
second terminal, flow of electrical current between the
first cell and the second cell is prevented.



I n anot her aspect, there is provided a pair of electrochem cal cells,

including ) (a) a first electrochemcal cell having a cylindrical

housi ng,” a first term nal secured.to one end of the housing, a second

terninal ssecured to.the end of the housing oppoélte the first termnal and

electrically isolated fromthe first terminal, the second termnal having

an interior surface and exterjfo rface, the exterior_ surface being
hSBpﬁa

| ocated bn the second t&rind YAREAGRAUS nfRF| bhe stHFscelhfurthay) a
second eIectrochentoabompthsbaaimgbelcyéecdredatohﬂmelémmcumfeféﬁcéEﬁﬂﬂdﬁé

d d h d h
the housi ng. opposi ForPReCPEEa berifaRFCaRnaraihd and For Ehrits A bhene
first termnal, thengeQGthEefnt‘ﬁal Chhl{l’aghausinget@owhsmfm ficb@n

exterior surface weegm argebeﬁateeramnappggl&ecﬁfsessaf:ﬂ£@ éﬁ&Qﬂﬁadﬁ
second term nal, cure he circunference of secon ceI

cylindrical hou5|n§ eEﬁFéﬁﬂiﬁ@ bF@PlFHESeﬂH BFaFEeasgﬁﬁhﬁo%e@ﬁ %h%ou3|ng to
mhucr t he sec?nd teXﬂEBabrlSuSEaUéedeﬂhéhﬁirsbe?éﬁbeé géffﬁd'&éwﬁﬁhaﬁ and

i nsul ates at | east i on [0 rfac e, second ce
second termnal so° ha E éﬁgeggfﬁn‘geﬁﬂ §%§P%‘%?‘%ﬂe‘r§f%rﬁ$ﬁdf§fds
with the first cel With abatfuNCtebetirthabytlnbelele@t;mmalky1xﬂsul&;ed

second cell’s SeCOﬁQrEQBH‘Bﬁltﬁﬂabgéﬁnahéeil‘§t gebh St fﬁfﬁ&ht§§ 'the
flow of electrical current between t first ce e _secon I's
prevent ed. electripcally ipsylabednPagesdos PgrtPﬁef%¥$%tc%%41sfurther

to conprise a | abekecondutegminallheflowconf eLeBCeiohlt BerféntsSibethders the

Co wnich the Tirst tAEpt EELEORNAOER¥ PRtPRRcteLt shaBeevbRted e Tabel

electrlcally i nsul ates at |east a portion of the exterior surface of the

first cell's second tepghigl 28d;80pkARkrr¥4CEnhberAECEIHsEClL115s second
cooperatively arranged,
términal and the second cell’s second terminal have the

same electrical polarity.

It is also advantageous for the exterior surface of
the second cell’s second terminal to be contoured to
comprise an upper region and a lower region, the upper
region protruding above the lower region, the label,
secured to the circumference of the second cell'’'s
cylindrical housing, extending over the end of the
second cell’s housing to which the second cell’s second
terminal is secured and insulating the upper region of
the second cell’s second terminal so that, when the
second cell is cooperatively arranged with the first
cell to abut the electrically insulated upper region of
the second cell’'s second terminal against the first

- cell’s second terminal, flow of electrical current
between the first cell and the second cell is prevented.

In a further aspect, there is.provided an
electrochemical cell, including:

(a) a housing;

(b). a first terminal secured to one end of the



with the first cell to abut the electrically insulated portion of the
second cell's second term nal against the electrically insulated portion of
the first cell's second termnal, flow of electyical current between the
first cekl and the second cell is prevented. - Again, it is preferred
that the.first cell's second term nal and the second cell's second termina
have t he" sane el ecf L po ity. It is al so advantageous for the
exterior'surface-o$6¥%g£§éc%%% cell's second terminal to be contoured to
conpri se.-an upper regi @) aadsecordheternipal, securgharo ruwy @ndraf rams ng

above the |ower regb@8inghsphsdfie SEEVELEE Océﬂﬁir%]f%ﬂﬁeéxf i¥a 1l
second cell's cylinpdrjca hou5|nﬁ®eextend|ng over_ the end of the second

cel ' s-housing to WPPLALERAIERROMRL chiFst LERiRRL erthdesand darmidadng
Qgsulahing theduppnfviﬂgi@ﬂ Dﬁtéh@bﬁe§ﬁfmhééﬂiﬁd éf?éﬁ?bﬁfﬁﬁﬁdﬁﬁﬁéﬁéﬂfﬁﬁ?
en the second cell,ls:cooperative rranged. wi th the first ce t a_abut
the electrically |%’§E g%geg =§‘§’6€éé? %%‘5&%?”?%5%&%%%‘?%%“@’ mtwe
term nal against thertiestand|ansekeconicaklyr me-cdidenive mottiaal
current between th§o§i£§6n£8|éﬁagﬂaﬁh@héaé ff%il'ikéﬁﬁﬂﬁﬂﬁ tive In a

further aspect, there i s provided an el ectrochem ca , 1'ncludi ng:
(a) a housing; =~ PPRyiocn exEends AheYR | the et firaly Grpdictie

17 housi ng; and portién.a second terminal, secured to the end of the
housi ng opposite the first termnal and electrically isolated fromthe
first termnal, the second term nal having an interior surface and an
exterior surface, the The electrically non-conductive surface is '

prefefably characterised as described above for other
embodiments.

In a yet further aspect,'there is provided an
electrochemical cell, including: |

(a) a cylindfical housing;

(b) a first terminal secured to one end of the
housing;

(c) a second terminal, secured to the end of the
housing opposite the first terminal and electrically
isolated from the first terminal, the second terminal
having an interior surface and an exterior surface, -the
exterior surface being located on the second terminal |
opposite the interior surfaée and contoured to comprise
an upper region and a lower region; and |

(d) a label, secured to the circumference of the
housing, extending over the end of the housing to which
the second terminal is secured so that the label
electrically insulates at least a portion of the uppef
region of the second terminal. '

In another aspect, thefe is provided a pair of
electrochemical cells, including; '

(a) a first electrochemical cell having a
cylindrical housing, a first terminal secured to one end



exterior surface conprising an electrically conductive portion and an

el ectricalty non-conductive portion positioned so that the electrically
non- conductive portion extends above the el ectrdcally conductive portion.
THe electrically non-conductive surface is preferably characterised as
descri bed above for other enbodi nents. In a yet further aspect, there

I's provrded I al |l I
noubingr (bt 5t Horgiady Sadrat e, A bl i gl of
(c) a second ter nitke howsinedpposite ahk Firdte toosinag @gﬁoaltegttm@aﬂ.llryst
termnal and elect{icplddq %ﬂttﬁ% ffqggtt heedrirsf1  &f4d nal . the second

termnal having an interior surface and an exterior surface t he exterior
surface being located O theSSXRUhPIIFTRIA B G- 4 Havif%d or surface

?ng Icont our eddt 0 n@ﬁ@dn% Ltmﬁémge,]gla)rfﬁ;]gt xdONEiall %diﬂ:edirtd) one @y a
abe secured to the circunference of t ousy ext endi er t d
of the housing to %lh e %%%%h@t%??ﬁ%‘glt?@ %J’mse%c%re e "gba%n

electrically i nsultaheshmﬂm@smpmme i the ofecdnsd upmlck’ se@m dferntimadecond

term nal . o)

el ectrochem cal cg?x?a] é| nc ﬁ%‘?“ﬁ%‘ty ié‘q% rst‘g&?ectro eérﬁlclas & rlsc
having a cyl i ndri ce@rmiRal ngthe ﬂ?q‘%‘iﬁdt%ﬁ% rﬁstls ng an
18  of the housi nintér56£ s\l £t aed aecwwti@rtmm oftn&eezmaﬁjdm

opposite the flrStsﬁeEQEgaCOéEéhfgémgr&(m“éﬂéd with an electrically
non-cqnductlve material to comprise an electrically
conductive and centrally located lower region and an
electrically non-conductive upper region which surrounds
and extends above the lower region, the upper region
covering a minor amount of the second cell’s exterior
surface so that, when the second electrochemical cell is
cooperatively'arranged to abut the electrically
non-conductive upper region of the second cell’s second
terminal against the first cell’s second terminal, flow
of electrical current between the first cell and the

. second cell is prevented.

The present invention will now be further
illustrated with respect to the accompanying drawings,
in which:

Figure 1 is a cross section of a battery of the
present invention in which a portion of the negative
terminal has been coated with an electrically
non-conductive material;

Fxgure 2 is a cross section of a battery of the
present invention in which the circumferential portlon
of the negative term1na1 s exterior surface has been
coated with an electrically non-conductive material;



i sSolated fromthe first terminal; and (b) a second el ectrochem cal cel
having a cylindrical housing, a first termnal secured to one end of the
hqusi ng, a second term nal secured to the end of the housing opposite the
sécond cell's first terminal and electrically }3olated fromthe second
cell's first termnal, the second cell's second term nal having an interior
surface and an exterior surface, the exterior surface contoured and nasked
with an electrically nBAEBBRAACcEF V@ PEARIYEEW L Of cRANPRTBENGh haktcande y

conductive and centgalll witACBaECet D¥EIof CghO®NpAESedy Eheshtis® | Y
non- conducti ve upper region which surrounds and extends above the | ower

regi on, the upper region covering a mnor anmount of the second cell's
exterior surface so thBigumbed ihtuserates ctbetusehefixabasiedt-sksaped

cooperatively arragggglggogbgg %?gvfﬁg- fég@é%%%3?$$§?&%%f+éff f§U§%FJfPi°”

of the second cell”™s second term na 1 nst S secon
termnal, flow of electrical current between the first cell and the second "

cell is prevented. Figlbe PrerPaétiavesthen ¥ L1104 Dendlrédierpe
illustrated with res ec% éo t he accong ¥l ng drfmnngs, i n_which;

Figure 1 is a crosS*5EPEFEntlr e4e6RFT ?ag B FRARLIAT B sRAPOF IRt Port B whi ch
a portion of the negamninalf sr exneribnssbefacepasnd With an electrically
non- conductive nmateri al ; Figure 2 is a cross section of a battery of
the present invention in which the circunferential portion of the negative
termnal's exterior suFigBEehfsiblbeptrateadhow: aebhs cPEcehecpresent

non-conductive mat gavv@htion fail to make electrical contact wien one of
the cells is reversed.

A preferred embodiment of the present invention is
shown in Figure 1. In this dfawing, the terminal’s
exterior surface 12 is facing upward while the |
terminal’s interior surface 14 is facing downward. The
central area 16 of terminal 10 is slightly recessed
below the Circﬁlar ridge 18 that serves as the
terminal’s upper region. The exterior surface 12 of the
circular ridge 18 has been coated with an electrically
non?conductive material 60 that is permanently secured
to the terminal. The central area 16 of the terminal’'s
exterior surface is not coated with the non-conductive
material. The thickness of the insulating material is
approximately 0.05 mm {0.002 inch].

The internal coﬁponents of the galvanic cell are
‘contained within a sealed cylindrical housing 24. The
-housing is a metallic cup-shaped container 26 that is

open at one end and closed at the other end. The open
end of ;he housing is sealed by a seal assembly that
- includes a nylon seal 28, a brass rivet 30, a brass
current collector 32 and a neutral cover 34. The nylon
washer 28 electrically insulates the metallic container
26 from the brass rivet 30. The current collector 32 is



Figure 3 is a plan view of a termnal that can be used with batteries of
the present invention;: "Figure 4 illustrates the use of a

sher =shaped i nsul ator to prOV|de protection %gainst cell reversal;
Figure 5¢illustrates how a cell's |abel can b&Yxt ended to electrically
i nsul ate a portion of the termnal's exterior surface and . Figure 6
illustrates how cells of, the g{esen inventign fail to _make el ectrical

cont act *when one-SeMTEL &0 £hes sealerely Tivet AopreFQPF@&néﬁbBBFﬁéﬂt of
t he present inventihen housimagwarien Ringaneds. 3kn whicattiode 39, shpareacsiknab' s

exterior surface g%d:%lﬁ?yfgqx%qu %ewﬁh gnéP%PE%BﬁEQ If%ragggﬁlgﬁtsurface

14 is facing downward e céntral "area rm na

recessed bel ow t h@rsiduad an elegsrig pnareggrveguagenmecpéﬁnpnar §2upper
region. The exteriQmnaddAGRiole @fg.the circular ridge 18 has been coated
with an electrically non- conductive material 60 that is permanent |y secured
to the termnal. The central area 16 of the termnal's exterior surface is
not coated with the natahddctio/ehicdvisald ehde dfhindusdag @4 tbeterminal

i nsul ati ng naterli! S rgéﬂwiagu% QF%% %nkhptqggﬁbgﬁghtﬁteel o'II:he

i nt er nal- conponents ‘of the gal'vani ¢ ce are cont ai in a seal ed
cylindrical housi mgckel-platiesusitepli.c Fnedestiion wmeddshayedusedt &oner 26

that is open at o @d}%aayhmrfaaeqzattot %rﬁtaﬁefeze@% T&%@?ﬁ& gmér@,tn the

housing is seal ed by a seal assenbly I ncl udes, nyl on seal” 28, a brass
rivet 30, a brass Qﬁﬂtr‘\'@nt"fc&qugb‘t"@rl §§ é?dpécﬁéﬁ'ﬁ%n &ver THE eRtdTRy| on
washer 28 el ectri edtteriors gurifacd lof neiradinal aontid rRAlecifrifoadmyt he brass
rivet 30. The Curremﬁﬁ%'ﬂé%?(nfé¥%fﬁél 42 is electrically connected to
the cell’'s cathode so that it serves as the galvanic
cell’s positive terminal. Terminal 10 is secured to the

end of housing 24 opposite terminal 42.

Terminals 10 and 42 are electrically isolated from
each other. The contour of terminal 10 is characterised
by concentric protrusion 18 and recesses 46 and 48 that
extend a short distance from the essentially planar
surface of terminal 10. The concentric impressions 18,
46 and 48 improve the terminal’'s flexural strength and
help to ensure contact between the terminal 10 and rivet
30.

Terminal 10 is electrically connected to the cell’'s
anode so that it serves as the galvanic cell’s negative
terminal. .The upper region of terminal 10 is the top

- surface of concentric ring 18.  The highest surface'oﬁ
ring 18 extends above the top of the galvanic cell’s
side wall 50.

Another embodiment is shown in Figure 2, where a
continuous coating of electrically insulating material
60 is applied from the edge 62 of terminal 10 inwardly
to a point 64 just inside the terminal’'s upper region



20 secured to the seal 28 by rivet 30. Contained within the housing are:
an anode 36, a cathode 38, separator 40 and el ectrolyte (not shown) .which
are arranged to produce an electric current. Cﬁgrent col l ector 32 contacts
ariode 36., Attached to the closed end of using 24 is termnal 42.
Term nal . 42 I's made fromtin-plated steel or nickeI pl ated steeI

Proj ection wel ds ar Uﬁgd 0_secure t rgi g i cont ner Eﬁ tendip
fromthe centre of Wer mPHER #2 *FE™IPBtr Q98N &ml?ﬁeeﬁnt ?ep%§§ePt tty of ¥
surface of term naked2 revelsalr and pyrevendsctheefofmanioal of2ans :

el ectrically conneghed.tgobhe ghallh: 31Galh0RCRQaLHAL Ll PRLYREPERLIE)

galvanic cell's positive't IS 'secure e en
housi ng 24. opposi t ®oE&ARAN4E #Z. terminatedfi padsthe spwazdlyrerémpedrical ly

i sol ated from each geirh@bn EReogORhaUMeRh1M8Ncpl shlpk8 ebatacheri s6d by
‘concentric protrusion 18 and recesses 46 and 48 that extend a short

di stance fromthe essentially planar surface of terminal 10. The concentric
i npressions 18, 46 andFigurepBois ghplaer view of teemdnal $0renfhé and hel p

to ensure contact Qﬁ%@% c%&ﬁ §hAal 1hd #deti%8! 680has been's b ¢8
hé ghl% ng%e i3 g§1?§

IS eIectrlcaIIy connect SO that serves
gal vanic cell's ne&@@lﬁ@?t@ﬁnﬁﬁﬂ termn@adﬁeepppeg'6sgépntéﬂntheremw is the

top surface of congRining &l Rdrkle ofha nahahestonsur f ace of ring 18 extends.
above the top of the galvanic cell's side wall 50. Anot her enbodi nent

is shown in Figure 2, where a continuous coating of electrically insulating
material 60 is appli edAsr showne iadddgtizeof4,t er mhiaid . eobodimedky ofo thepoi nt

64 just inside the;&% @hQaHd%éH@Tﬁh QEQﬁqges a washer shaped piece of
electrically 1nsulat1ng material 70. This mater1a1 is
configured to cover the exterior surface of the
terminal’s upper region 18. An adhesive 72 applied to
one side of the washer is used to permanently,secure
washer 70 to terminal 10.

A third embodiment of the present invention is shown
in ?igure 5, and uses the cell’s plastic label 74 to
electrically insulate the exterior surface of the
terminal’s upper region 18. This embodiment requires
that the battery be labelled with a f£ilm that is
electrically non-conductive. Suitable labels are
described in US-A-4,911,994. By extending the label
over the exterior surfece of the terminal’s upper
region, the terminal’s electrically conductive central
area 16 is recessed below the electrically non-
conductive label 74. Electrical contact between the
terminal’s cehtral_area and an adjacent cell can only be
achieved if the adjacent cell is capable of extending
into the recessed terminal’s central area and contactlng
the recessed terminal’s electrlcally conductlng surface.

Three cylindrical galvanic cells, aligned
end-to-end, are shown in Figure 6. The middle cell 80



21 18. Such a termnal both elimnates the possibility of cell reversal
and prevents the formation of an electrical short circuit between the
circunferential portion 66 of terminal 10 and the inwardly crinped portion
68 of theg netallic cup shaped container 26. 22 Figure 3is a plan view
of termpal 10. The electrlcally insulating material 60 has been applied to
the top-of the termnal's upper region 18 thereby formng a circle of"

insul atison. -~ . hRs HRRM TVERIRT S, that ihe) Rebdd R e rinade 83r efent

invention utili sescel Weshedordagas mteqﬁosﬁtcﬁ}eaqiém:aidy g &elng ss
material 70. This rra#erlal i S onf| ured t 7gé/er thelule erlor s§face of

the termnal's uppvék? %gtr%% ri@ a E)Icf &Pémsg Sof the
washer .is used to rmgaﬁaxmtttmﬁr eBQ/\m;&]eCFe]?D 2. téiega‘aaulvelmemlnalsABB

third embodi ment x? @? PAfe el | idy AW chridndy
the cel |’ splastlc ab 74 to eletrlca ylnsu ate The exterior sur ace
of the termnal’ Rpereries B andiidiberruse R i9RdR he

battery be | abel I e&bﬂ“écﬁh@xétirﬁ@ tMerfaplwtmg%ém NIl Y itk upper
Sui tabl e | abel s are descrl t: i%4 91% %g extendl n%é e Iabel
over the exterior StH¥HR0f ?Wé“?ae §an ?:)e‘r‘p i TTEh

electrically condu@ive central area 16 is recessed below the electri cal |y
non- conductive |abel 74. Electrical contact between the termnal's central
area and an adjacent cell can only be achieved if the adjacent cell is

capabl e of extending into the recessed termnal's central area and
contacting the recessed termnal's electrically conducting surface.



Thr ee cjlindrical galvanlc ceIIs]B al i gned end to-end, are shown in Figure
6. The middle cell This Sheet Has Been Replaced 22  has been

reversed so that the po;stIIIlH“Er“IvJMﬂI 82 of egll 80 c -
térmnale84 of cell ve termnal 88 of cell 80 ab e
negative termnal 90 of cell 92. Negative termnals 88 ar “ f““ﬂ
capabl e "of conduck#gg%gg el ectric current between batter s

because®el ectri cal -conducting nmaterial 60 has been épplied to the
upper region.of termnal 88 and the upper region of term nal 90.

23 CLAIME: 1. AN P IR Rkl Ice*nvIn@grl@agcxkubn%lrﬁxahamguabeatea
protruding first term_nal and a neralg%%alanar sécond ter 8? wher ei n
ti

the second terni né?nkﬁéeélo"rsé‘éﬁ n& e c@Y }eBSHIP0E P& f on and at
| east one el ectri czaérl-ny:.rmnrs Gaidhdc laible pr.@rtpr@VerimetmorﬂmmMcbu.eetmcan.on

extending above N SAOUSHINE AT L) SUP lkoViBle Tl Rl s et e

into a device in reverse oflent 0 an adj acent simla
cell the non-condutdte Whan ithe (ﬂel{lhé-ssé'@tﬂﬁ}’&e& mifd&w &tfutcsu’trﬁéts&ﬁe

plol a{l ty Iter m nal t;sate\}éwc?ﬂmﬂt%ntnoﬂd@dﬂut&qdﬁ ¥ eiferitO a%;]s%&atceahmghow of
electrical current to or.fro e adj acent ce char rised in
that the second t &t it} ?’@OMG’WW% Heyand, fhe gr" VEoncave

i mpression to createntdct easda @i angperf rodge awermichedis | east one | ower
region,.at |least a part of the upper region being masked with an

el ectrically non-conductive
2. A cell according .to claim 1, intended for tandem -

operatlon with similar cells, the positive terminals of

the cells being configured to electrically contact the
negative terminals, and wherein one terminal protrudes
away from the cell to contact the_bpposite terminal on
the adjaCent cell, and a non-conductive element
associated with one cell is so configured as to allow
the protruding'terminal to electrically contact the
opposite terminal, and wherein, when a cell is reversed,
the similar'terminals equipped with non-conducting
elements are prevented from making contact by the
non-conducting elements. '

3. A cell according to claim 2, wherein the
non-conductive element is associated with the terminal
contacted by the protruding terminal.

4. A cell_according‘to any preceding claim, wherein the-
cell is cylindrical.

5. A cell according to any preceding claim, wherein the
non-conductive element is permanently secured to the
. cell.

6. A cell according to any préceding claim, wherein the
protruding terminal is equipped with a central umbo or



material to forn1the N& %8@Qy§&h§_|@artlon of the second—term nal;and at

| east: a part of the I ng the conductive p
second-term nal . m“ml\ ding to ghaim1l vvhergl“[l@ mI mLm'
non- condgcti ve naterlal y secured to the upp on m

second t.-erm nal . : A cell according to claim1 or cIa|n12 wherein the

protrudfng first kﬁsg'gpemAﬁFeeapeaee Ll BhgoBbEali 0 AR 0 ke

~contact®w th the-oppos term na
cel | according toadﬂycpnécéélﬁg énélwhﬁﬁéiélﬁhehéps@%bﬁﬂ terpinal s

contoured with a bk@ggragqytagp&bﬂggatgsneékggaggrigf | abel of the cel
extendi ng over the rid Il according to any precedlng claim

wherein the non- conductlve naterlal |s a resin.
24 6. A cell aacorAinglﬂoacbakdnﬁgmberany phecedsng tbsiheewherein whd h

ultraviolet 119N ortnal a8sbEthcahoRtPhdnt SnBIYCALaGLelvE didfedh WiETeln

t he non- conductlve por ron 1's ron wmth ta
8. A cel | accoﬂ@ﬁﬁ@uFGchQ|Pf?tWhéﬁeFﬁ Gh@seap@r$%55%%$e@°§F§@ %?Wbsher

9. A cel | accopdnngohgueeivel makariB11leb0t8rhene Aok heon@iceppauct i ve
portion on the uppgr rgglon is configured as a series of at |east three

spaced dots place& a circle.

" 8. A cell according to claim 7, wherein the label of
the cell extends over over a ridge on the terminal,
thereby forming the non-conductive element.

9. A cell according to any preceding claim, wherein the
non-conductive element is formed by a resin hask,
especiélly where the resin is cured with ultraviolet

- light, or is formed by masking with tape, especially
where the tape is shaped like a washer.



