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Flat battery element includ.in& an electrochemical cell under pressure, assembly of such 

battery elememsJ and thhi card including such a flat battery element 

The invention relates to a flat battery element comprising an 

electtoc.bemical elementaiy cell ha'Yfnl plane electrodes of opposite polarities and provided 

with contact mnes and an electrolyte under pressure, and an envelope for accommodating the 

el.ectrochemical cell. 

S The invention also relates to an assembly of such battery elements, and to 

a thin card including such a flat battery element. 

Tk invention is used in the manUfacture of portable apparatuses and 

particularly in the manu.facalre of wireless telephone terminals. 

An envelope for a flat battery element is known from patent application 

10 BP 0 176 597 of 29 March 1984 (SP.AI.ED BATI'BRY). This document describes a flat 

baUery element having electrodes and an electrolyte enclosed in an envelope. The electrodes 

have contact zones for their cmmectiou with external contact pins, and to this end extend 

through an impervious sealing zone oftbe pocket and pass beyond the exterior of che 

envelope. The envelope is enclosed in a housing comtituted by two shells which are sealed at 

15 the.ii' edges and thus ensure a pre.mire on the walls of the envelope. One of the shells of the 

housing is provided with input/output pills arranged in a part which is not under pressure. 

The connecdon betwccn said pins and the cont.act zones of the electrodes is made directly 

outside the envelope and also inside the housing. 

20 

It 1s an object of rhe invention to provide a flat battery element comprising 

aa. eiectrocb.emlcal elementary cell, tor example of the lead-acid type. 

A technical problem in a lead-acid electrochemical cell is that the 

electrolyte, which may be sulfuric acid, must be used In a substantially saturated state and 

2S Wider a certain mt.mJa1 pressure which is high.er than the atmospheric pressure, and that this 

pressum must be maiDtaiDed in the cell durill1 its normal state of operation. Another 

technical problem i• that the electric connections with the contact zones of the electrodes 

musi be made outside the pocket so as to prevent possible chemical reactions between the 
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material of the CODJleCtions acd the electrolyte. AnOthcr tecbnical problem is that the material 

for establishing these connections of the contact zones of th= electrodes muse have a very 

high mechanic:al resistance, which LI not generally the case. 

These problems are solved by means of a battery element as defined in 

5 claim 1. 

An advantage is that the material of the strips may be chosen to be such 

that the connection betwcc.u the contact mnes and the input/ouqiut electric contact means is 

strengtbeued. 

A technical pl'Oblcm. also resides in the fact that a single clccttochemical 

10 cell does not always furnish the desired volt.age value. This problem is solved by means of 

m assembly as defined in claim 7, 

The fact that there is a demand for electric batteries which have impruved 

properties of strength so that they can be easily placed In a wireless apparatus and have t'n.~e 

electric contact zones. is another technical problem. This problem is solved by means ut' a 

15 thin card as defined in claim 9. 

20 

25 

A battery clement, an assembly of flat battery clements and a thin card 

will hereinafter be described in greater detail with reference to the accompanying drawings. 

Fig. IA shows an electrochemical cell in a simple c.ross-sectional view~ 

Figs. lB and lC shows this elcctrochemical cell ill a cross-sectional view in a cont.act zone 

of the first c1cctrodc and the second c1cctrodc, respectively; 

Fig. 2 is a simple cross-sectional view of an embodiment of an 

electroobemical cell of the lead-acid type: 

Fig. 3A is a plan view of a battery element with an envelope consisting of 

one folded part before sealing; Figs. 3B and. 3C show this battery element after sealing of the 

external rims of the folded envelope in a cross-sectional view along an exhaust and along an 

electrode cont.act zone, rcspcctivcly; 

F"ig. 4A is a plan view of a battery element with an envelope consiscing of 

30 two pinched parts before sealillg; Figs. 4B and 4C show this battery element after sealing of 

the external rims of the pinched envelope in a cross-seccional view along an exhaust and 

along an e1cctrode contact zone, respectively; 

Fig. SA is a plan view of a thin card including a battery clement having a 

folded envelope, before sealing; Figs. SB and SC show this thin card after sealing by means 
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• of joints bl a sectioml view along ~ exbaust aml a sectlonal view along a contact .zone, 

respectively; Fig. SD shows this thin card after sealing by means of an adhesive in a 

sectional view along a cont.act zone: 

Fig. 6A is a plan view of a thin card including a battery element having a 

5 pinched envelope, before scaling; Figs. 6B aod 6C show this thin card after scaling by means 

of joints in a sectional view along the exbaust and a sectional view along the contact zone, 

respectively; Fig. 6D shows this thin card after aealing by means of an adhesive in a 

sectional view along a COJlJ3Ct zone, 

Fig. 7A is a plan view of a battery element having a pinched envelope, 
10 with contact strips folded about the walls of the envelope and lengthened by contact pins; 

Fig. 7B .shows the same batb:Iy element in a sectional view along one of the strips; Fig. 7C 

is a sectional view of a thin card including this battery element with contact and pressure 

pieces, Fip. 70 amt 7B are sectional views of two embodiments of a thin card including this 

battery element and having conduatng walls; 

·15 Fig. 8A shows two series-ammged battery elements in accordance with 

20 

Fig. 7B; Fig. SB shows a thin card including two series-arranged battery elements in 

accordance with Fig. SA; and Pig. SC shows two series~arranged thin cards in accordance 

with Fig. 7D. 

Figs. lA, lB and tC show an elementary electrochemical cell 100 with an 

acid electrolyte for constituting a. batteiy element 1 which comprises, in a cross-sectional 

view. two thin films of an electrochemically active conducting material constituting 

electrodes 16, 18 of different polarities and a thin separat.or film 12 provided with an acid 

2S electrolyte. In Fig. lA, the separator 12 extends beyond the films constituting the electrodes 

16, 18. 1be electrochemical cell 100 is thus of a thin and flat type having conducting films 

for forming substantially thin and flat elecrrodes which are separated from each other by a 

small space occupied by the separator 12 which is a substantially thin and flat layer. 

Figs. lB and lC show the films which constimte the electrodes 16. 18 and 

30 have projections 26, 28 for forming contact zones referred to as electric contact lugs which 

are offset with respect t.o each other. These contact lugs 26, 28 are preferably connecced to 

conducting strips 36, 38 by way of soldering or by any other mechod. 

Fig. 2 shows a preferred embodiment of the eiectrochemicaJ cell 100 of 

the lead-acid type in the fonn of thin layers for forming a chin and flat elementary cell. 
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Products for ma11nfaduring cells are well-known to those skilled in the an 

from the publication: "Handbook of Batteries", 2nd edition, David Lindon. It is known from 

this documem that tead~acid batteries have.high qualities of power a1'ld recbargcability, i.e. 

this type of batt.ery is rechargeable and the charge is stable during a considerable period of 

s time. 

As is shown in Fig. 2, an electrochemical cell of the lead-acid type which 

is capable of realizing a flat battery element comprises: ultra~thin films 16, 18 of an 

electrochemically active metal, preferably of lead; a cladding consisting of an 

electrochemically active compound 20, 22 on one face or on two faces of .said active metal 

10 films; a separating :material 12 for absorbing an electrolyte which may be contained in a 

sealed system to be described hereinafter, constituting said flat battery element which 

encloses the electrochemical cell. 

The association of the active metal films 16. 18 with the active compound 

cladding 20, 22 constitutes plates of negative or positive polarity which are separated from 

15 each other by the separating material 12. 

Projections 26 and 28 of the films 16, 18 are not clad with an active 

compouod 20, 22 so as t.o realize electric contact lugs. The separator 12 extends beyond the 

compOUDd-clad parts of each positive and negative plate. The positive and negative plates are 

arranged in such a way that the unclad pans fer f'omrlng the contact lugs do not face each 

20 other or alternate wit.h each other. 

Fig. 2A shows a negative plate which is constituted by a metallic layer 18 

and a contact mne 28, and ls clad with a compound 22 on one face. This first negalive 

electrode is separated from a positive electrode by The separat.or 12. The positive electrode 

comprises a thin metallic film 16 and a contact zone 26, and is clad with compound 20 on its 

2' two faces. This positive electrode 16, with contact ionc 26. is separated from the next 

negative electrode by a separator 12. The next negative electrode is constituted by a metallic 

filin 18, with contact zone 28, and a compound cladding 22 facing the separator 12. Such a 

cell 100 lb.us comprises two negative plates and one common positive plate, thus constituting 

two elementary cells arranged substantially parallel and having a common electrode. 

30 Jn a lead-acid cell 100, the films 16. 18 preferably consist of 99.99% of 

lead. For a lead-acid electrochemical cell, rhere are many possible active compounds which 

are already kmwn in the ut. For ex.ample, PbO and ~04 compounds may be used for the 

positive plates 16 and the PbO compound may be used for the negative plates 18. The 

separatOr 12 may be made of highly absorbing glass fibers. The electrolyte may be sulfuric 
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acid. The electrolyte concentration in the cell is established by adding an excess of 

electrolyte iu. the sealed system. An exhaust system is provided in the sealed sys[cm for 

climina'dng the excess gases when the internal pressure exceeds a certain level. In the sealed 

system containing the lead-acid electrochemical cell, the electrolyte is in a subsundally 

S saturated state and a certain internal pressure which is higher than the atmospheric pressure 

should be maintained in the normal state of operation of the cell. In che sealed system, an 

electrochemical cell of the type shown in Fig. 2 is maintained in such a way that [be volume 

between the compressed separator and the active matetjal is substantially filled up and thac 

there is no free electrolyte. 

10 An advantage of these electrochemical cells is that they can have a very 

large number of charge and discharge cycles. These cells may be recharged at a higher rate 

as compared with other known cells. 

In embodiments of the electrochemical cells, the active zones of the 

electrodes may have dimensions of approximately 44 mm by 57 mm: the positive CWC1-layer 

IS plate may have a thickness of 0.254 mm; the one-layer negative or positive plate may he 

0.152 mm thick; the separator at a pressure of SS g per m2 may have a thickness of 0.191 

nun. This leads to a cell 100 having a thickness of approximately 1 mm. This lead-acid cell 

is capable of supplying a voltage of 2 V. The electrodes of the same polarity are 

interconnected. 

20 Figs. 3 and 4 show a flat battery clement 1 for forming a sealed system 

for an electrochemical cell containing an acid electrolyte, such as a lead-acid electrochemical 

cell 100. 

This flat battery 1 comprises an encapsulating envelope 40 containing the 

electrochemical cell ~00. This envelope is realized by means of a flexible thin film of an 

2S insulating material which is inert and Impervious to co:astiments of said cells and to exteroa.I 

agents. This envelope, which is also referred to as balloon or pouch. comprises impervious 

. passages for the contact lugs 26, 28 of the electrodes 16, 18 and also comprises an 

impervious passage for an exhaust 30, 31 described hereinbefore as an essential elcmem of 

the acid electrolyte electrochemical cell 100. 

30 This exhaust may be constituted by a pipe 30 provided with a removable · 

plug 31 which may serve as a safety valve when the pressure iD the enclosure of the 

envelope exceeds a safety limit, and it may serve as a refill opening for the acid electrolyte. 

To form this envelope 401 the flexible thin fihn has an impervious closure 

zone 42 via which the impervious passages for the contact lugs 26. 28 and the impervious 
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passage for the exhausts 30, 31 extend. 

Fig. 3A is a plan view of the film constituting the envelope 40 after 

seating, which film consists of a siDiJ.e part having a fold 41. This film thus forms on both 

sides of the fold 41 a lower part 40A of the envelope on which the electrochemical cell 100 

~ is provided, and an upper part 40B of the envelope which. after folding, covers the lower 

part 40A of the envelope. The electrochemical cell 100 is sandwiched between the lower and 

upper envelope parts 40A, 40B which are sealed at their periphery 42, except at the fold 41, 

in said impervious closure zone so as to foIDl the sealed system. 

The strips 36, 38 seiled to the respective contact zones 26, 28 may 

10 consist of a metal which is different from the metal for the electrodes. In this case. the metal 

for the strips must not be in contact with the acid electrolyte; to avoid this contact, the strips 

36, 38 are sealed to cont.act lugs 26, 28 outside the int.ema1 zone of the envelope containing 

the liquid electrolyt.e. The scalini zone between the contact lugs 26, 28 and the saips 36, 38 

is preferably sandwiched in an impervious closure zone 42A of the envelope through which 

1S the contact lugs 26, 28 extend. To this eod, this impervious closure zone 42A may be more 

extended than the other impervious closure zones 42B so as to completely encapsulate the 

seanng zone between the lugs 26 and 28 and the strips 36, 38. 

F"igs. 4B and 3C are cross-sectional views of the battery element 1 

comprising the electrochemical cell 100 and the lower and upper envelope pans 40A, 40B, 

20 folded at 41 and sealed in the zone 42 for leaving an impervious passage to the exhaust 30, 

31viathezone42A as shown ill Fig. 3B. and for leaving an lmpc.rvious passage to the lugs 

26, 28 provided with strips 36, 38 via the zone 42A. as is shown in Fig. 3C. The lower and 

upper envelope parts 40A, 40B are substantially parallel to the plane of the electrode 16, 18. 

They are not sealed to these electrodes. When the cell 100 in the battery element 1 is under 

25 pressure. they will be very close to these electrodes. 

Any arrangement of tbe exhausts and electric contacts other than those 

shown in Fig. 3 is possible. 

Fig. 4A is a plan view of the film constituting the envelope and consisting 

of two paIU. The cell 100 is ammged as described with reference to Figs. 3. The only 

30 difference Is that In this embodiment the hnpervious closure zone 42 extends completely 

around the cell, at 42At 4a.B and 42C. 

In Figs. 4B and 4C, the exhausts 30, 31 and the contact lugs 26. 28 

provided with strips 36, 38 extend in an impervious manner through the closure zone 42A. 

The told shown ill Figs. 3 ls replaced by the Impervious closure zone 42C. 
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The flexible thill film for realizing the envelope 40 may be, for example, 

a polymer or an ethylene copolymer, a polyethyleJJe, or a polypropylene. n1e flexible thin 

film may be made of a tbermosolderable synthetic material, or the impervious sealing :r.ones 

may be sealed by means of an adhesive. The flexible dlln film may be, for example, a 

S commercially available multilayer synthetic material. 

A battery element 1 thus realiud has the advantage that it is both 

impervious, due to the properties of the envelope 40, and can be opened by meam of the 

exhausts 30, 31. 

To obtain a normal operation of the cell 100 in the envelope 40, 

10 constituting the battery element 1, the electrolyte must be held under pressure. To this end, 

the envelope 40 of the battery clement is submitted to pressure means. 

These pressure means are c.onstitllted by the walls 70 or 80. 82 of a 

housing constitu1ing a thin card 2. 

Figs. S and 6 show this thin card 2 which comprises a first cover foil 70A 

lS and a second cover foil 70B which are substantially parallel to the lower and upper walls, 

respcct:ively, of the envelope 40 of the battery element 1. These cover foils 70A, 70B are 

arranged to exert a pressure on these lower and upper walls of the envelope so that the 

necessary pressure can be applied to the acid electrolyte. 

To this end, the cover foils have a central zone for accommodating the 

20 battery element and a sealing zone 72 at their periphery. This sealing is not necessarily 

impervious, because the hnperviousness of the cell 100 is realized by the envelope 40 of the 

battery element 1. 

Figs. SA and 6A are plan views, before sealing, of the thin card 2 which 

comprises a passage zone for the exhausts 30, 31 and passage zones for the strips 36, 38 

2S which will then serve as cxtcrnal electric contacts. 

Figs. SB to SD aml 6B t.o 60 are cross-sectional views of the battery 

element which is sandwiched and compressed between the first and second cover foils 70A. 

70B. To dlis end, the cover foils 70A, 70B can be connected together at their periphery by 

means of two peripheral joints 72.1, 72.2 which are sealed to each other as shown in Fig. SB 

30 in a cross-sectional view along a contacl lug provided with a strip. The cover foils may be 

alternatively connected. by means of an adhesive or by means of a single joint 72. 

The cover foils 70A, 70B may consist of a semi-rigid insulating material 

such as acrylonitrile butadiene scyrene (~S) or a polyvinyl chloride (PVC). The adhesive 

jointl 72.1, 72.2, 72C may be of tbc polysiloxanc (silicon) type. 
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Pigs. S correspond to a battery element 1 havin1i an envelope of the 

folded type, and Figs. 6 correspond to a battery element 1 having an envelope of the all­

round sr.aled pinched type. The thin cards 2 for these battery elemems 1 are substantially the 

smno. 
5 Fig. 7A is a plan view and Fig. 7B is a cross-sectional view,_ along a strip 

36, of the strips 36, 38 of the battery clement 1 which may be lengthened by means of 

conw:t pins st;, SB, respectively. The strips 36, 38 are bent on both sides of the envelope 40 

by means of folds 46, 48, respectively, and ext.end towards the center of the external lower 

and upper parts 40A and 40B of the envelope 40. The strips 36, 38 may be lengthened by 

10 means of contact pins S6, 58 which are just extensions of these strips for rite purpose of a 

better contact. 
The contact pins S6, SS may also be conducting layers provided on the 

lower and upper parts 40A and 40B of the envelope 40. In this case. the bent strips extend as 

far as the pins 56, 58 for establishini the contact. This embodiment is not specifically 

15 illustrated aod is derived from Pig. 7 A. plan view, and Pig. 7B, sectional view, considering 

that in the mues 56, 58 the itripa 36, 38 and the pins 56, SS already realized on the parts 

40A, 40B arc superimposed. 

Figs. 7C to 7E sbow the thin card 2 In which there is a cooperation 

between the meaas for pressure exerted by the cover foils and the means for connecting the 

20 strips or the contact pins to external electric com.act means for electrically charging and 

discharging the battery element 1. 

Fig. 7C shows these extema1 cont.act means using the pressure for making 

contact with the strips or the pins constitnted by pieces S6. ,0, 66 and 58, 52, 68, • 

respectively. These pieces comprise a layer 56, 58 which is directly in pressure contact with 

2S the strips or the pins and are subatantfally arranged in the central part of the cover foils 70A. 

70B~ These pieces comprise a base SO, 52 crossing the cover foils 70A, 708 without · 

imperviousness being necessary, and an external contact layer 76, 78. Fig. 7C shows by way 

., of example that the c.:uvc:r Cuihs 70A, 70B, whlch may be of a scmi .. rigid insulating material. 

maintain the pressure cm the walla of the battery clement. These foils are connected by means 

30 of a joint 72 at their periphery. The exhaust 30, 31 (not shown) may pqs through this joint 

72 and exit at the exterior of the periphery of the card 2.. 

In Figs. 7D m1 7B, rhe cover foils a.re now denoted by the reference 

numerals 80, 82 am consist of a conducting material. They make direct contact by way of 

pressure on rhe bent strips or on the pms 56, 58. These cover foils so. 82 thus serve as 



·. "pliF 96.571 
• 

9 03-07-1997 

e.xterDal contacts for charging aild discharging the batt.ery element 1. They are connected by 

means of a joint 72 or by more or less thick adhesive means, as ls shown In figs. 70 and 

7E, but nevertheless bave adequate thicJalessea to exert a pressure on the parts 40A. 40B of 

the battery element l, which parts are also referred. to as walls 40A, 40B, all this 

$ estabJJsbing au excellent electric contact with the strips or pins 56, 58, respectively. 

The sealing of synthetic mat.erials t.o each other or to metals is well-known 

to those skilled in the art from the publication: 11 Plastic Engineering Handbook", Sociei:y. of 

Plastics Industry Inc .. , 3rd edition, ReiDhold Book Corporation, New York, USA. 

The synthetic material caver foils may be extruded to form a film which 

10 may subsequently be J.ammated. The metallic cover foils arc available in various thicknesses 

in the fonn of flat strips aDd may be cut up in the same way as the synthetic material films. 

The parts of the joint 72 may be made of a silicon type strip or may be perforated from a 

synthedc material foil consisting of a synthetic material film with the aid of a punch whose 

· shape depends 011 the shape desired for the battery clement. The thickness of the joint 

15 generally depends on the thickness of the battery element arranged in the cavity formed by 

the joint. 

Certain synrbetic mat.eriais have the property that they can be hot-sealed to 

metallic surfaces without using an adbaive or without necessitating any other pretreatment 

than a cleaning operation. In certain cases, a prcttcatmcnt of the mcU1l is ncc:cssary. Certain 

20 insulating materials for realizing the joint 72 require an adhesive for sealing the synthetic 

material to the metal. Epoxy resms or acrylic glues are suit.able as adhesives for sealing the 

synthetic materials to each other. 

In a different embodiment, which may be advantageous for regulating the 

pressure on the semiconducting element, one of the cover foils of the thin card 2 may be 

2S removable. In this case, it is ooly fixed t.o a joint 72 by mccbanical fixation means such as, 

for eXample, small screws. SUch mecbanfcal means may also be used to fix it to cbe ocher 

cover foil via a joint. 

In Fig. BA, two batteiy elements lA, lB as described hereinbefore an: 

arranged In series for supplying a hfgher voltage. In a variant, whtch is not shown, these 

30 elements may be arranged ill parallel for supplyln& a. hiper capacity. For the series or 

parallel arrangement, two battery elements as described with reference to Fig. 7B are 

preferred, which may be in the form of a folded envelope or a pinched envelope. and arc 

provided one on top of the other by means of pins or strips of diffcrcnc polarities for che 

series arrangement or pins or strips of the same polarity for the parallel arrangement. For 
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example, for a series arrangement, the pin SSA of the battery element lA is h1 contact with 

the pin 56B of die batteiy element lB. 

A1!. described hereinbefore, these elements IA, lB mu.st also be submitted 

to a prcsaurc exerted ou the walls 40A, 40B of the envelopes, or pouches. 

S To this mi, two coupled battery elements lA, lB shown in Fig. SB may 

be monnted iD a thin card of ooe of the types described hereinbefore. For coupling the 

battery elements lA, lB in conformity with Fig. 7B, the thin card is preferably the card 
• 

described with reference ta Fig. 7E. i.e. it comprises first and second cover foils SOA, 82B 

of a conducting material connected at their periphery by a joint or an adhesive 72 which 

10 allows passage for the exhausts associated with each of the battery elements IA, lB. 

In another embodinleDts each battery elem.em IA, lB is placed in an 

iodividnal thin card 2A, 2B and the extemal contact ~ of these cards are connected in 

series or Jn parallel. As :is shown in Fig. SC, the thin cards 2A, 2B arc preferably of the type 

descnbed with reference to Fi.a. 7D, with their cover foils of the appropriate polarities 

ts contacting each other. The thin cards may be simply contacted, or fixed to each other. The 

external contacts for charging and discharging are est.ablished by the external cover foils 

80A, 82B in the embodiment shown in Fig. SC. 



L Ht.&..r.a vr.u 111'1111-s .& •. "'-• 1...1J. ..... ..,_ .... ...-... ,. 

· PHJ3 96.S71 

11 03..()7-1997 

gAIMS.: 

I If I/If Ill~ U~/ 111!111 /f II 

1. A flat battery c1emeDt (1) comprjsjng: 

an dectrocbemk:al elemciitacy cell (100) ba.ving plane electrodes (16, IS) of 

opposite polsri.ties and provided with cont.act zones (26. 28, respectively) and an electrolyte, 

an envelope (40) for accommodating the electrochemical cell (100), consrituted 

S by a flexible thin flhn of an Insulating material which is inert aod impervious to constituents 

of the eleccrocb.emical cell ml 10 ext.emal agents 8Dd has substantially plane walI.s (40A, 

40B) and peripheral impervious closure um.es (41. 42) with impervious passages for said 

contact ZODeS (26, 28). 

input/output electric contact means, 
10 and extemal pressure means applied on the envelope (40) for maintaining the 

electrolyte under a specific pressure in the electrochemical cell (100). 

in which battery element: 

the input/output electric contaet means are applied on metallic strips (36. 38) 

connect.cd to the contact .zones (26, 28) of the electrodes {16, 18, respectively) within an 

15 impervious closure zone (42.A) of the envelope (40) so as to prevent contact of the material 

of the strips and the electrolyte and to pre~ electrode contact zones from extending outside 

the envelope. 

2. A battery element as claimed in claim 1, wherein 

the metallic strips (36, 38) are connected at one of their extremities to the 

20 contact zones (26, 28) of the electrodes (16, 18) and arc bent at their other extremities and 

direCted towards the centers of the plane walls (40A, 40B) outside the envelope ( 40), and 

pressed against said cxtcmal plane walls by said extema1 pressure means (50, 52; so. 82) 

·~ which also coa.stftutc said electric input/output cormcction means of the battery element. 

3. A battery elemenl as claimed in claim 2, wherein the extremities of the 

2S metallic scrips (36, 38) are formed as contact pins (56, !58), or are connected to the concact 

pins (56, 58) realized in a metamc layer, these contact pins beiq substantially pro\lided at 

the ceuter of dJC plaue walls outside the envelope. 

4. A battery element as claimed in any one of claims 1 to 3, wherein the 

envelope (40) also comprises an impervious passage f'or an exhaust (30, 31) in a peripheral 
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impervious closure zone (42A). 

S. A battery element as claimed in any one of claims 1 to 4, wherein the 

film coostituting the envelope consists of one part having a fold (41) for fonning a lower 

wall (40A) of 1U envelope and an upper wall (40B) of the envelope between which the 

5 electrocllcmical. elementary cc:ll (100) is sandwiched, and wherein the upper and lower walls 

of the envelope are sealed together at their periphery, except at the fold (41), constituting 

said impervious dosurc zone ( 42) of said cell (100). 

6. A battery element as claimed in any one of claims 1 to 4, wherein the 

film constituting the envelope (40) consists of two parts forming a lower wall (40A) of the 

10 envelope and an upper wall ( 40B) of the envelope between which the electrochemical 

elementary cell (100) is sandwiched, and wherein the lower and upper walls of the envelope 

arc scaled together in a peripheral manner, constituting said impervious closure zone (42) of 

said cell (100). 

1. An assanbly of flat battery elements (lA, lB) realized as claimed in any 

lS one of claims 1 to 6, formed by mperimposiDg said t1at batteries, with their pockets 

superimposed and their strips connected in series or in parallel. 

8. An assembly of flat battery elements as claimed in claim 7, realized by 

means of at least the charact:cristic features of c1abn 2, constituted by superimposing said flat 

accumulators, with their pockets superimposed in such a way that the extremities of the bent 

20 strips or the contact r.oncs provided subatantially at the centers of the adjacent plane walls are 

in electric contact for aa electric series or parallel assembly. and the extremities of the bent 

strips (36, 38) or the contact pins proVided substantially at the centers of the plane walls 

directed towards the exterior of the assembly are under a pressure exerted by said external 

pressure means (SO, 52; 80, 82) which also constitute said electric input/output connectjon 

2S means of the assembly. 

9. · A thin card comprising at least one flat battery element (1) realized as 

claimed In any one of claims 1 to 6, and also comprising two foils of semi-rigid material, 

" referred to as cover foils (70A, 70B; 80, 82) arranged suba1:antially parallel at both sides of 

the battery clement (1), mainfa;nm at their periphery by a comiection zone (72.1, 72.2; 72) 

30 and, if necess.aI)', a passage zone for the exhaust (30, 31), and provided with an arrangement. 

for furnishing said eicct:ric input/output co1lt.a9t mean8 and an arrangement for furnishing the 

means for cxcrtiDg pressure on the external plane walls (40A. 40B) of the envelope. 

10. A thin card u claimed in claim 8, comprising at least one flat battery 

element (1) realiu:d by means of the clwacteristic features as claimed in claim 2. wherein 
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the: arrangement applied for the cover foils (70A, 70B: 80, 82) iS provided. for constiruting 

the electric input/output com.act means as well as the pressure means and to this end 

comprises contact pieces (76, 78) which extend from the intemal part of the card to the 

external part of the card via said cover foils and are in electric: contact with the extremities 

5 (36, 38) of said bent strips or said contact pins (56, 58) by means of the pressure exerted by 

the cover foils on the envelope. 

11. A thin card as cJairm:d in claim 10, wherein the cover foils {70A, 70B) 

consist of an insulating material and are sealed at their periphery by means of a joint or an 

adhesive (72.1, 72.2, 71; 72) of an insulating material. 

10 12. A thin card as claimed in claim 9, comprising at least one flat battery 

clement (1) reaJized by means of the chara.cteristic feamrea as clahned in claim 2, wherein 

the arrangement applied for the cover foila (70A, 70B; 80, 82) is provided to furnish the 

elecrric lnput/OUfput contact means as well as the pressure means, and to tbis end comprises 

the formation of said cover foils from a conducting material OOA, 70B) which is electrically 

lS contacted with the extremities of said bent strips (36, 38) or with said contact pins (56, 58) 

by means of the pressure exerted by said cover foils on the envelope. 

13. A thin card as claimed in claim 12, wherein the cover foils (80, 82) 

consist of a conducting material and are scaled at their periphery by means of a joint or an 

adhesive (72..1, 72.2, 72; 72) of an iDsu1aDng material. 

20 14. A thin card as claimed in any one of claims 8 to 1:3, wherein one cover 

foil is removable. 

15. A thin card as claimM in any one of cla!ms 10 to 13. comprising an 

assembly of several battery elementa (lA, lB) as claimed in claim 8. 

16. A set of thin cards, comprising a series or parallel association of a 

25 plurality of thin cards as claimed in any one of claims 8 to lS. 


