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cel ls. In particular the invention relates to gal vanic ce)

a seal ed housi ng
cekl, one of the
may be round cell
cup and a cover.

2250630 GALVANI C CELL Theyiswvention rebégﬁfﬁ$9 gal vani c
S conpri sing
i.ncluding two parts acting as respective poles of the
parts being provided with*pressure relief means. The cells
s and t'he housing may be of netal. The two parts may be a
A preferred area of application for the invention rel ates

to Ni/Cd accumul ators, which are w dGAWANIEJCELL t he form of round cells
e.g. for supplying energy to devices of leisure electronics and for the

operation of mni
I nserting snug
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t he round cell S I oai{! q@ﬁ%ye agd t et
whi ch are sepak?ecat}eggﬁélrﬁ(%r#%nae‘1 anot her %.%gggé%arggt or |'rrprg‘féé1a§ie: Wi h'w

el ectrolyte. bhe®veeap and\® asverore pairs of el ectrodes may alternatively be
arranged in one round cell housing, the pairs being connected in parallel

wi th one anot her.

In the event

Al kaline Ni/Cd round cells qperate i,n an_oxygen cxyle.
HWSﬁSFP%4ﬁ*%%é#bﬂ&ﬂ@?ﬁb”ﬁ?f@%h@@%ﬂPV@“&P&dﬁﬂﬁﬁﬁsWF%FP-Cd
accumilators, which are widely used in the form of round cells e.gq.
for supplying energy to devices of leisure electronics and for the

operation of miniature motors.

Conventionally round cells are produced by inserting snugly a cover
part and a cup part of nickel-plated sheet steel, one into the
other.  Each of these parts contains a tablet of active material.
The cover part is held in the cup part by a sealing ring of
plastics. - The edge of the cup is turned over the edge of the
cover, whereby the housing is sealed in gas-tight manner.

Usually, the contents of the round cell cawrise only a positive
and a negative active mass tablet which are separated fram one
another by a separator impregnated with electrolyte. However, two
or more pairs of electrodes may alternatively be arranged in one
round cell housing, the pairs being connected in parallel with one
another. ' |

Alkaline Ni/Cd round cells coperate in an oxygen cycle. In the
event of long-term overcharging or exhaustive discharge with -
excessively high current of such a cell there is a risk of o&ygen
consurmption no longer keeping pace with the oxygen-producing
current. If this occurs the  internal pressure of the cell
increases causing the cell to swell and the cell is finally
destroyed by explosion. = In order to prevent such destruction,
round cells and small accumilators of the round-cell type have been
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excessively high current of such a cell there is a risk of oxygen .
consunption no | onger keeplng pace with the oxygen producing current. |If

this occurs the internal pressure of the cell increases causing the cell

to swell and the cell is finally destroyed by expl osion. In order to ~_z
prevent such destruction, round cells and small accumnul ators. of the -
round-cell type have been 2 provided with pressure relief means. Such =
pressure relief neans may be constitutid by safety val ves or predeterm ned
breakabl e points or regions. DE-PS 29 #1 749 discloses for exanple a round °

cell whereof_t bas re t er osi of wal |
material i PO H@%gh‘gﬁg @‘Fssé‘fgﬂiﬁge}gﬁg‘%“s gg&alegk&F% 5%‘*%&?‘% Oﬂ%t a -
predet er m n&fhstiftited hy salé SN . oﬁppédmnmaaﬂdueskdbw;sdin@ o e relief
val ve on the CUl basé is disclosed in (&B-PS 1 258 210. Round cells can

easi |y be dPEaN%20 41742 disdases for example amound sell wheaeefcthefcupthase hasusi ngs |

ot okt ng. 2 PRk 86880, e etbbs b it ﬁctﬁsﬁﬁggﬁp?&péﬁii. on of
the cells 'sﬁ%ﬂ NeTHee Weak degivatl bﬁu%tseogew abfa pheictérpineddntethaepréiureces

ment i oned, is known from DE-OS 22 29 593 to provide netal spacers

bet ween t heAnothiey iraued celdmith a pessurerseliaf valvecon shecup hase dsidisdosed cover

et woon' it GRS E10, "RolBY 308 cBh oBH/'nE sFBlbed i MR 1HE° L, o
flow to be Battepies bric@ise éﬁthbﬁqlmmgaqmeiimm suffdlced. "'The (cBHS arefikéd | ef

means present, whether they
in the stack and protected by shnnkmg a plastlc sheath onto the stack.

In order to prevent explosmn of the cells if the cells do not have any of the
pressure relief devices mentloned, lt is known from DE-OS 22 29 593 to
provide metal spacers between the md1v1du_a_1 cells. These metal spacers are
welded to the cover of the cells. Bulging of the housing of such a cell breaks

the welds between the cell and one of the spacers thereby causing contact and

current flow to be mterrupted

It has now been shown that the pressure relief means preseht, whether they
are predetermined breakable regions or valves, fail in some cases if handled

incorrectly and moreover are unreliable. . | U

It is an object of the invention to provide galvanic cells, provided with
pressure relief means, a_nd which operate not only individually but also in

batteries, even when handled inco_rrectly,-witheut risk of explosion.

In accordance with the invention there is provided a galvanic cell comprising
a sealed housing including two parts acting as respective poles of the cell, one
of the parts being provided with pressure relief means, wherein a contact cap
is mounted on said one part, a space being deﬁned between said one part and



are predeterm ned breakable regions or valves, fail in some cases if
handl ed incorrectly and noreover are unreliable. It is an object of the

i nvention to provide galvanic cells, provided with pressure relief neans,
and. yhi ch operate not only individually but also in batteries, even when
handl ed i ncorrectly, w thout risk of explosion. In accordance wth the

I nvention there is provided a galvanic cell conprising a seal ed housing
including two parts acting as respective poles of the cell, one of the
parts being provided with pressure relief2means, wherein a contact cap is

mount ed on sai d one part ace being defi.ned,bet ween,sai d one part and
T he cap. whortD A e s R Pe AL chran 0 8 Pt whe ereshiz Eibin
within the ho%bﬂﬂo%@%bﬁféﬁe&&byﬁve,% WAsErin th@eprlégﬁﬁéufeﬁef%bﬁﬁs nmeans
conprises a portion of the housing, which portion breaks when subjected to
excessi ve presomprises atportionwofithg hopsioge wdiicly portioncbreaks whenrsubjedtedotd .
Preferably the tvvo.‘parts of .t_hﬁqp‘ousi ng are a cup and a cover. The contact
cap may be moUFCEIVGPIERIE iR tRE DOUING. oy er of the housing. Preferably the
contact cap is nmounted on the cup. The contact cap preferably surround a
cylindrical wall of the housing only by nmeans of its edge. Preferably the
space i s bet wdneferablyrthelcell isvallouadeellon of the cap and a circular wall of
a base of the cup. The height of the space is dinmensioned such that it
allows the adjacent wall part of the housing to give w thout '

Preferably the two parts of the housing are a cup and a cover.

‘The contact cap may be mounted on the cup or the cover of the housing.
Preferably the contact cap is mounted on the cup. ' '

The contact cap preferably surround a cylindrical wall of the housing only by
means of its edge.

Preferably the spacé is between a circular wall section of the cap and a
circular wall of a base of the cup. The height of the space is dimensioned
such that it allows the adjacent wall part of the housing to give without

hindrance under the influence of excessive internal pressure.

The contact surfaces of two cells lying on top of one another are thus shifted
apart to such an extent that the part of the housing part covered by the
contact cap can expand into the space. The mechanical and electrical

connection between the cells is maintained.

Preferably, the cap is located on the part of the housing provided with the

pressure relief means, the cap covering the pressure relief means.
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hi ndrance under the influence of excessive internal pressure. The contact ”
surfaces of two cells lying on top of one another are thus shifted apart to
such an extent that the part of the housing part covered by the .contact cap
can expand into the space. The nechanical and el ectrical connection betwegny
the cells is maintained. Preferably, the cap is |ocated on the part of thé”
housi ng provided with the pressure relief neans, the cap covering the
pressure relief neans. 4 The space Wthin the contact cap allows

probl emfree operation of the pressure relief neans where such nmeans

requires, i Therspacetwithjmethe eoalmmed:ap‘aﬂowsepmblﬁmfreet loperatidn, ofitheon! y

that a predeterm n ressure,wt h| the cell is exceeded but alsqg bulging .
out of the PESPUreAr ‘ﬂ{?Es‘Pﬁ%‘Fse whezs, miﬂnsbﬁeél&}{&&ﬂél T 10 gPEFAR 0L cel |
cannot def Oféﬁe%ﬁﬁi bsship fftetell ﬁbﬁ@ﬁl d&texaiméﬂ siife wtzhﬁtmbs
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first-menticelbis exdekded but aisonhtdgmgtmltmfeﬂ:lemeﬂ Adnm'etablmdiaphragmm is an
uncontrol | e e ncreas pressure, Whi ch naII Iea ursting
of the cell g@@&éﬁp “T#i: agell e'pg%@%qfv@ ?’“ﬁ‘ the

cell and th %ﬁlﬁ, Qﬁﬁhq;ea}g'lan@&l a%ilgﬂgton t he
bul gi ng out 6occur ro ng I'n pgact | cal erati “The cell housi r?} be of :
ni ckel - pl at the Stseaentioned. ceﬂlmna’tlmOddmtecplpsSw’epccmseqmqy, diemllshnl -pl ated
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cell stack.

| "~
| The helght of the space between said one part of the cell and the contact cap |

depends on the dimensions of the cell and on the bulgmg out occurnng in
practical operation.

The cell housing may be of nickel-plated sheet steel. Similarly the cap is
preferably of mckel-plated steel sheet. Altematlvely the cap may be of
plastlcs, which may be electncally conductlve or separate electncal contacts

may be prov1ded such as in the case of a cell combmatxon

The wall thickness of the cap depends on the current cell size m each case
and is preferably in the range between 0.2 mm and 0.4 mm.

The contact cap is preferably secured to the housmg by spot weldlng or by
adhesive. The edge of the cap may be spot welded to the side wall of the
housmg cup. For plastlcs caps, adhesive connections are poss1b1e '



nmay be provided, such as in the case of a cell conbination. The wall

t hi ckness of the cap depends on thé current cell size in each case and is
prekerably in the range between 0.2 nmand 0.4 nm The contact cap is
preLérany secured to the housing by spot welding or by adhesive. The edge
of the cap may be spot welded to the side wall of the housing cup. For

pl astics caps, adhesive connections are possible. 51t is not necessary
for the space to be hernetically seal ed. a rule, venting paths are even
desirabl e. Such paths are provided by spot’ wel ding the edge of the cap to a

cylindrical wall. of up.. The | b LS L lusirated I b of
exanple with r@gﬁgﬁh@&;ﬁa&&r ﬂ’&%% F’%S‘eﬁ’ﬁm@sgﬁ‘%@rég ﬁ:l%g,aépﬁﬁ
shows a round pgth a26 evénlidesirdtie.t Bach Puehstdreprovided Hyospoh Weldingithé edge
further round cell; Figure 2 shows a simlar arrangefment of round cells to
Figure 1, but of the eapisda icylintiricahweadl ofcthe;cupnd Fi gure 3 shows a further

contact cap.. In the drawings |like.reference nunerals indicate |ike parts.
Referring to Figure 1, a round galvanic cell 2 conprises a cup part, which

has a cylindriggk meédﬁonaﬁqﬂastsaaerbd%?by veaycalﬂksiagh?l@mm Teféredce b6 The ar

base or wall and a cylindrical wall, I Ch wal ormed with a step. The

upper edge por atcompahyingedrawingsdwherginial | of the cap 1 (i.e. the portion
of the wall above the step) surrounds the cylindrical wall of the cup part.
An i nternedi ate

Figure 1 shows a round cell according to the invention, in association with a
Y further round cell; | _
Figure 2 shows a similar arrangement of round cells to Figure 1, but with a
modified contact cap; and '

Figure 3 shows a further contact cap.

In the drawings like reference numerals indicate like parts.

Referring to Figure i, a round galvanic cell 2 comprises a cup part, which has
a cylindrical wall, and a cover part. A contact cap 1 has a circular base or
wall and a cylindrical wall, which wall is formed with a step. The upper édge
portion of the eylindrical wall of the cap 1 (i.e. the portion of the wall above

L the step) surrounds the cylindrical wall of the cup part. An intermediate
space 3 is defined between the base of the cup part and the part of the cap
1 beneath the step. |

The cell 2 is positioned on another round cell 4. The cell 4 has a cup part
and a cover part like those of the cell 2.

On stacking the round cells to form a battery, the contact cap 1 can
advantageously be fixed first with its circular base on the cover of the cell 4,
which is the next round cell down. This is achieved, depending on the cap



space 3 is defined between the base of the cup part and the part -of the cap
1 beneath the step. The cell 2 is positioned on another round cell 4. The
cell 4 has a cup part and a cover part |ike those of the cell 2.. On

stacking the round cells to forma battery, the contact cap 1 can -\;g
advant ageously be fixed first with its circular base on the cover of the ™
cell 4, which is the next round cell down. This is achi eved, dependi ng on

t he cap 6 material used - netal or q*astics - by spot wel di ng or N .
adhesive. Thereafter, the round cell 21s inserted in the upwardly open cap

and the cyl| Le 1] [t i [ S ARG & e | pcal wall-
of the cont chaq é%%lgﬁsg\)gaslﬁlg \A‘}eﬁ@f‘%& -ofﬁyz’i%q‘ldet:‘y%lg. ea{l%%‘{éﬁe'g?‘%ﬂtegﬂ é%ace 3 .
resul ts froshd fouml eall 2 is inserted vt tiis upwardlyropen cap and the egliriirival welh the
R LS5S or ofd i Spend 10 it ol S 55 bt ¢

t he caps of OFi ErGYHBEr1eR| W _ HOPHYRREB 2, the
contact capebidigs of RELAN, The lardrtediile Gl Shest brofitle HeplifiGnbeve! Of
the internediate®space é’ ‘AS TR PeETTS %ucél shapi ng,opl??le caB can be given

i ncreased ekentfacetdpy (motk tlearly aisiisle tfyorh the daldrged detaibtXNbed | engt hwi se
di mensi ons of the battery stack. As shown in Figure 3, the circular base
and the cylindrical wall of the cap 1 are interrupted at three peripheral

The shaped. ThGoRuRREhpEot Rigutts Paa Thed RUNIA') ot oB5] SEFRIF St 000 >
by means of a$ desdibed elow. Wi th the B - | B

Referring to Figure 2, the contact cap 1 has a narrowing of its cylindrical wall \J '

part at the level of the intermediate space 3. As a result of such shaping, the
cap can be given increased elasticity and the capacity to adapt to prescribed
lengthwise dimensions of the battery stack.

As shown in Figure 3, the circular base and the cylindrical wall of the cap 1

are interrupted at __t.hree_.peripheral locations up to a particular height by

inwardly directed shaped portions 5. The._sh,éped portions S form steps on

which the associated round cell bears by means of its base part, with the
~ height of the steps at the same time determining the height of the

. intermediate space. _ _ S _ | - U
The cells shown in the drawings ing:lud_e pressure relief means (not illustrated)

which are in the cup parts of the round cells, that is to say directly adjacent

to the intermediate spaces.



hei ght of the steps at the sane tine det ernini ng the hei ght of the

i nter medi at e space. The cells shown in the draw ngs—ineltude—pressure—relief-

meaps (not illustrated) which are in the cup parts of the round cells, that
iso say directly adj acent to the internediate spaceimu“'uuﬂ:lmruumm

CLAI M5 1. "A galvanic cell conprising a seal ed hous parts
acting as respective poles of the cell, one of the parts belng prOV|ded
with pressure relief nmeans, wherein a cont7act cap is nmounted on said one
part, a space being defined between said one part and the cap whereby the
housi ng can ex@hAdMSito the space when pressure within the housing becones

excessive, and wherein the pressure relief neans conprlses a portlon of the
housi ng, which portion breaks when subjected to excessive pressure in the

housi ng. 2. f celly a j: 5, Of
ni ckel - pl at ed sheet S@J&Pﬁ@gaﬂc&@p Li?‘? accoéﬁt}ﬁé\g l?% an;ﬁ%’ie@(g F‘ﬁ‘gagt'ﬁ%
wher.ei n the coas rspective poleodf theoedll, ioneldf the parks deingprovided with pressuréd cel |

according to an recedlg&l claim wherein the contact gap is secured to the
housi ng by spoféilﬁgllﬁ?‘ﬁﬁ ercife comtact cap issmaunted, onosaid pe; partng SPAEk edi ng

cl aim "uher o1 Mg dfedYerheeh siid UndBart'drdl e Winrdt [ BSRIA LA

expand into the space when pressure within the housing becomes excessive,

and wherein the pressure relief means comprises a portion of the housing,

which portion breaks when subjected to excessive pressure in the housing.

2. A cell according to claim 1, wherein the contact cap is of niékel-plated
sheet steel.
3. A cell according to any preceding claim, wherein the contact cap is of
electrically conductive plastics.
4, A cell according to any preceding claim, wherein the contact cap is
secured to the housing by spot welding or adhesive.

Y 5. A cell according to any preceding claim, wherein the contact cap is of

material having a thickness between 0.1 mm and 0.4 mm.

6. A cell according to any preceding claim, wherein the housing is of
metal.

7. A cell according to any preceding claim, wherein the two parts of the
housing are respectively a cup and a cover.

8. A cell according to claim 7, wherein the cap is mounted on the cup.



6. A cell according to any preceding claim wherein the housing is of )
metal. 7. A cell according to any precedihg claim V\/nerel n the two parts
of the housing are respectively a cup and a ccordi ng to
claim7, wherein.the cap is nmounted on the cup. (err) C L M S 9 {1
A cell according to any precedi ng cl ai mwher elllllmmuﬂmmllmu fined ~
bet ween the base of the cell and the cap. 10 g to any
preceding claim being a round cell 11. A gal*vafii ctcefl Julfstantially as
described herein with reference to and as illustrated in Figure 1, 2 or 3

of the drawgngs. algen a&&ﬂ&?ﬁgﬁf ¥ny BrEetitig Waith Whiféh!th¥ sPheelR/ detiteg Ce! ! S

according to any preceding
between the base of the cell and the cap.

10. A cell according to any preceding claim, being a round cell.

1. A gaivanic cgu substantially as described herein with reference to and
as illustrated in Figure 1, 2 or 3 of the drawings. |

12. " A baitery comprising a plurality of galvanic cells according to any o

preceding claim.



