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MANUFACTURI NG METHOD FOR A BATCH OF LAM NATED CELLS AND LAM NATED CE t@ By f
THEREBY OBTAI NED The present invention concerns a manufacturing netho T%F v
a batch of lamnated cells and the cells thereby obtained after they have
been separated from each other froma comon flat substrate having been
used for the 5 manufacture thereof. Mre particularly, the invention
concerns a nmethod all ow ng the manufacture of lamnated cells in batches to
be made sinpler, and thus nore econom cal, nore particularly as
regards t he seal i ng step after 10 sinmultaneous filling of all the
cells of a sane batch W|th an actlve |IC]UId materlal The invention al so
concerns the | am nat ERANE RINGCo NG T ' ¢ g ARBE been
i ndi vi dual I'y separ at edgiag‘g@mﬁ mﬁ] 15” ﬂg_’ aIt}@?{EBJYS RTA NEWt hin the
present invention, am nated ce ucture
formed of two pl ates at | east one of which is transparent, the space

thereby delinted b@hagpfééé&y m&éhﬁdﬂ Q-}fobex%%' & 'ﬁaﬁﬂﬁéé&%ﬂﬂ&gg?dé%m@

an active materi al ?)9: cagse.in |i QUI cryst al cel | or
in phot oel ect F8EheHi t:""hce‘P1Es amppated; heells arﬁWat EHe c"é?}rjss &h@re@h’
smal | di mensbobhainedi afteirs teregmcmml bgeadwfiaageeds fronrasadcicther

Lhem t 0 subseateRtly: LSEIPREm T, AT 91S nERRERaS P4stL; GRaft 191 JFch

themto subsequen |y~ us y I n Fch
they are inPenBapufpgturecthexeafanuf acture a lam nated cell, the nethod

basi cal |y consists ysrde ttlbﬂgagﬁlya fipest ﬁb@ﬁemﬁorcoﬁééﬁmlse a{m%tﬁfod
gl ass, aseallngllfrarre le“in the form of | he made of

adhesi ve nat er PaFO"iPgak ?nﬁaﬁu Fire i ff hepengted h‘éeﬂf%rﬁén Pﬁéﬁhﬁﬁn&i"ng a
second pl ate obko trieeld r agkmpler appbndat | hudf RiRSSUr cdliolicdeat | r@riehe

entire surfacepagggcagggfybetg\gen eg'as.z:I<.°\LND plt%t S bs%arlg.ng step after

10 simultaneous £filling of all the cells of a same batch with
an active ligquid material.

The invention also concerns the laminated cells
thereby obtained after they have been individually
separated from the manufacturing batch.

15 Within the present invention, « laminated cells »
means any sealed structure formed of two plates at least
one of which is transparent, the space thereby delimited
being filled with a liquid, said liquid being generally an
active material, as is the case in liquid crystal display

20 cells or in photoelectrochemical cells. When these
laminated cells are of small dimensions, it is
economically advantageous to manufacture them, not by the
unit, but in batches from a common substrate, then to cut
them to subseguently use them individually in the

25 equipment for which they are intended.

In order to manufacture a laminated cell, the method
basically consists in depositing on a first plate, for
example made of glass, a sealing frame, for example in the
form of a line made of an adhesive material, arranging a

30 filling hole in the frame, then bonding a second plate
onto the frame via application of pressure or by heating
the entire surface, the space between the two plates being



2 kept constant by rigid spacers (glass balls or rods) deposited within the
frame. The liquid material is introduced into the enclosure by suction
after having previously made vacuumi'n the 5 enclosure. Certain methods are

proposed for filling several cells in a sipgle operation, either by
stacking them or by cutting out of the batch a strip of cells with all
their holes aligned. In both cases, the |ast manufacturing steph

al ways requi 1 eseddidli Khlughnt T ¢t BDL; 81 lddle Cobigsd Ohdiiser bon Ofs )t NE
seal i ng pl ugs, ISmejra or ma@%I 5 E#%fferem(:?é" rr%t eri 1I r% s) used
for nmanuf acturlqg?é’ &’l’rﬁ. antIB‘F’ fP?ft“@wt Appl i cation No. 61- 217018, t he

met hod descri bed al Im r:]lfl.lduh'linﬁtaﬁéﬁi@yrlﬁt;ehhﬁrgdlic%l?eﬂl%d] ﬂaﬁtézlticﬁ]ﬂ&d% be
effected at on | t he in ol es bein ecte owar ds e centre
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material to e dnwlosdwesd, Ceardinol Bebeody sabsequerpdsedeafed bfikljpag.

Thi's method hassdaodr aback of heqyhEhRg af;an%(aleﬂd' %;;Qﬂa W%&a&ng

operation and renains Iég)ted as regards the_nunb

obtained with & % F¥oRBEFIRGIC é’p’cethFh@aﬁFés%n%Wme‘?ﬁl%%Uc%ﬁ@é?}hs a
manuf act uri ng ratlhodted oW Hll e grﬂﬁlgﬂédnuntelr Wotte! lcaske, be ymnufrgdwir ed,

25 h | b d._t he cells
naving & subst AL CHREhE ke RRYS FIFRLEE SPRy Rl "Eafinir, of
i nvention tHus E¥hceshss afﬁﬁneﬂégt‘ewrﬁlgoﬁetﬂb@d fesliaghamloigsof Gemerelled

cells able to bmyspearased AropysdBegast ohleérigAch:gel knhei ngsbar meg by a
| oner plate bondeurf'to an.u pLate via a sealing franme, the space between

pe
the two pl at es ‘BEHGFESFER oﬁé?a M3 nmeans of first rigid spacers of
di aneter d, the sealﬁnngmraaeemﬁ BpphicetiorbeNag preridetisw tthearnmdutel of

spacing e havi b dQ-1Pe éligﬁlseglﬁﬁff%léf ! IH)\?!E %Jtlrls Con?e\ée i q.iu'éjcar

mat eri al , characterlse udes sting
to be effected at one time, the 1111ng holes be:.ng

directed towards the centre where a hole has been made in
one of the plates to allow the active ligquid material to
be introduced, said hole being subsequently sealed by a
plug. This method has the drawback of requiring an

20 additional machining operation and remains limited as
regards the number of cells able to obtained with a simple
geometrical shape.

The present invention concerns a manufacturing method

allowing a greater number of cells to be manufactured,

25 having only one operation to be performed to seal all the

cells, i.e. having a substantial advantage as regards the
cost of each cell.

The invention thus concerns a manufacturing method

for a batch of laminated cells able to be sepaicated from

30 each other, each cell being formed by a lower plate bonded

to an upper plate via a sealing frame, the space between

the two plates being kept constant by means of first rigid

spacers of diameter d, the sealing frame of each cell

being provided with an hole of spacing e having to be

35 sealed after filling with an active liquid material,

characterised in that it includes the steps consisting in:

- forming, on a first substrate, with a hot melt

adhesive material a first line following the line of the



- formng, on a first substrate, with a hot nelt adhesive material a
first line followng the Iine of the 3 franes of at |east one series of
cells, the holes being connected to each other by junction portions, then a
second line substantially parallel to said3junction portions and attached

to the first Iine by one of its ends 5 to forma filling channel, said
first and second |ines having a substantially uniformcross-section So and
an initial height h; - uniformy depositing. over the entire first

substrate the fEFeresigfdaspacest BFedﬁéﬁ%?%r°§ 58418n| $heoholfs fedng
proximty of theneboddsto ¢emftondthergilsy buhcdﬁsﬁrmh:ltbbﬁspr ttefror eabl e

thereby formed secend il Alndtaficlalif’ barafl V100 WAIIE AERETSLY
tool, 15 exerti RGFRLIPRE sandaedaghed abRl Penfingtt bind dw smeeing e ®Bésat ur e

of the hot mel t cadfRTny e nﬁiEIJlr@ dHarirlea , | i8R ofB¥st hén@nsiebendurifiaee to
bring the height _gof said |i.n val ue .subst ant i al Ié%cl ose to, d d wth

t he exception o Ve port?u]?f <"‘(‘Tf”l ¢ ill:l’outnﬁg °HBI efoﬁgpf lc?fldl St afie ance Bnby 20

the second spacenstl@heh@q}l;shsectlon So of said |ines having been sel ected

so that the plastic £l OV&IQJfotrHLQ hOHeﬁSEitﬁE&‘est& mii;ﬁé' a'en@@?:é NGYirst
conpl etely seal t g hol e the c lve

liquid materi al SHY°he3 % Bl?etﬁérﬁtr Iﬂ%ﬁficﬁ%’rﬁgﬁ Sdslam\é%er d \ﬁinfdhac decond

t ool exertind aisecdime pressiimétgubstantthel | nojeeat esetbad t wégidr stouand

heating to a te fﬁ%@j t fLES ARBe
situated above t&%g&%%%gbfé Are?ﬁéﬁa t he %esl%gaﬁtggcs)fbfhgl%xﬁesﬁ% a vaﬁ:lﬁlgtequal

to d, the crossfs&cPidr%o of said Iines 30 havi ng been sel ected so that
t he pI astic flow of the dmilyiebt cadbbBei sesamber | thertiiii MPpriveds as ecartd

appl i cation of deformable flat substrate, and, with a first tool,

15 exerting a first pressure and heating to the softening
temperature of the hot melt adhesive material of the lines
over the entire surface to bring the height of said lines
to a value substantially close to d, with the exception of
the portions close to the holes kept at a distance D by

20 the second spacers, the cross-section So of said lines
having been selected so that the plastic flow of the hot
melt adhesive material does not completely seal the holes;

- filling all the cells with the active liquid
material by means of the filling channel;

25 - with a second tool exerting a second pressure
substantially greater than the first and heating to a
temperature at least equal to the first over the zones
situated above the holes, to bring the height of the lines
to a value equal to d, the cross-section So of said lines

30 having been selected so that the plastic flow of the hot
melt adhesive material during this second application of
pressure completely seals the holes; and

- separating each cell from the manufacturing batch
by cutting.

35 The line deposited over the first substrate does not
generally need to have a cross-section of well defined
geometrical shape, but for purposes of convenience for the
remainder of the description, it will be assumed that its



pressure conpletely seals the holes; and - separating each cell fromthe
manuf acturing batch by cutting. 35 The line deposited over the first
substrate does not generally need to' have a cross-section of well defined
geonetrical shape, but for purposes of cafiveni ence for the renai nder of the
description, it will be assunmed that its 4 has a rectangul ar
cross-section of width 1 and that the hot nelt adhesive material of which
it is fornmed is deformable in an isotropic manner when pressure is exerted
thereon. 5 has &nrektsngauler crbssameechsohy dfe widin Lhand nthatal thepaci ng
of the holes be fil | ' acj ] 4 iLqui rial, must_b t bat
[err] The resllpl)ctga)%t ?n\?eltvaggggsgd?eh%%e:rnloald &%n”%éfg I eJ(‘:% ed S n%é)%{;l%\%ayhg
provi ded t hatdefermabple in arDisofropicenponerdwhes pAegsudengst exgrted
preferred embogipest, h [err] 1.2D and D [err] 1.5d are selected. The cells
may have a_priori any shape or arrangenent, but they are generally a sinple
rectangul af or cirEal &Pi§eSRSEri ddl SHAp&asiidn bhesBerRs Ehat r éBLEABYI ar
their 20 hol gsadiyonf SREE lcgnmest wad fihgesecHieh | it iveeditiguiiar m
the filling chagnel %s t@ﬁgﬁgar%%L L o the alignnent of the holes. Wen
the cells ar " &rfetfar™% i1 3 8hannel can have an undul at ed shape if
the rows of cells are arranged in a quincunx to use the entire substrate 25

surface area in the best way pdhsihfie. The sechild 4 iDie can al so be forned
like the ¥0rst, the holes of all the cetls *hen opening out into a central

channel formng the filling channgl. It will alsopybe noted that the sane
substrate can carry several sinple or double alignnents of 30 cells, the
openings of the filling channels being then

The respective values of h, D and d can be selected

in any way provided that the ratio h > D > d is respected.
15 According to a preferred embodiment, h > 1.2D and D > 1.5d
are selected.

The cells may have a priori any shape or arrangement,
but they are generally a simple rectangular or circular
geometrical shape. When the cells are rectangular, their

20 holes are on a same alignment and the second line used to
form the filling channel is then parallel to the alignment
of the holes. When the cells are circular, the £illing
channel can have an undulated shape if the rows of cells
are arranged in a quincunx to use | the entire substrate

25 surface area in the best way possible. The second line can
also be formed like the first, the holes of all the cells
then opening out into a central channel forming the
filling channel. It will also be noted that the same
substrate can carry several simple or double alignments of

30 cells, the openings of the filling channels being then
oriented in the same direction. Thus, with a glass sheet
having for example the dimensions 177.8 x 177.8 mm, it is
possible to manufacture a large number of cells while
having to perform only one filling operation and in

35 particular, only one sealing operation.

The spacers of dimension d, intended to keeps the
distance between the two plates constant, are generally
formed by glass balls or rods, and the pressure exerted



oriented in the same direction. Thus, with a glass sheet having for exanple
the dinmensions 177.8 x 177.8 nmm it is possible to manufacture a | arge
nunber of cells while having to perfoarmonly one filling operation and in
35 particular, only one sealing operatio&. The spacers of dinension d,

I ntended to keeps the distance between thé two plates constant, are
generally fornmed by glass balls or rods, and the pressure exerted 5
during assenmbly is controlled so as not to break said spacers. The spacers
of di mensi on RudierAt 88sdmbBF OXkMdonth@ 1kR Nebess arse Made Bi»eak”eéafia al
having a pressure resistance at |east egggl,to that, of the spacers, of 5

di nensi on d, BREEHS (0HEMEEFEN Sk EFTERS 188 Bnd 1953ItRCatito PERxHR S ur e,
preferably | odat ethat hbhespl aze wete cbf\eﬁsp%ﬁ{:tﬁixsiaﬁ hARE elal @ﬁé@shure
situated, is gV val ue,great than.t ir.st. By. copntrolling the

t enper at ur e p%lreas?r'e tgarD,C% tng ‘ﬁ%%gss?ﬁgﬁé tgosetfl'éacti, ‘%/forggﬁe §}B%‘E%’F§ ot

di mensi on B a&imensdical dhi chuii [dblgot tee bkf ebrolleby whent etﬁmlrase:rcmd
applied durin I35 | d ' of %g:% § ch,. Wi

dgfor med by e%e}%lﬁrga!tlrlo%tga?% %%égg%dnc?%p |g§% oﬁ%&%e/% eggqrtgleq&?%a Efgher
tenperature t iPaehEbRs TRacars estlanatsid Bpater sispatedr dgagivemeile of
anot her hot maidlwrdhgatermaheni ahehg}/ﬂ-gxg,? hi gher ﬁofteni ng poi nt tgan t he
hot nelt adhesive terial of the sealin ranes. There is a very, wde
range of hot nelt a%e§F95rﬁ;}é?gaI§h%n FERMRRES % ith 3% is
20 possi blld t wassliddte t o cedpotndstarhoskescifieemineg pbhi ”iismetisfifoar by a

it S0t o e et gic 0o dil Bt Ui bl

preferably be outside .frames and can be place
within the fil3HHg-ehafineing orthut §iget 25 priiesgdan f ofnepreysute, f rutes
and the filliRgicangell Id: deformed by exerting locally the second

application of pressure at a higher temperature than the

15 first. These second spacers are for example made of
another hot melt adhesive material having a higher
softening point than the hot melt adhesive material of the
sealing frames. There is a very wide range of hot melt
adhesive materials on the market, from among which it is

20 possible to select two compounds whoée softening points
differ by at least 30°C.

The second spacers arranged in proximity to the holes
must preferably be outside the frames and can be placed,
for example, either within the filling channel, or outside

25 the space formed by the frames and the filling channel. In
order to keep sald spacers at the desired location, they
can be incorporated in a paste.

As is seen, the method according to the invention
requires the use of two tools allowing the pressure and

30 temperature applied to be controlled. It is necessary, in
particular, for the first tool to includes means allowing
different thicknesses to be obtained, according to the
type of spacers or according to different zones of the
substrate.

35 Other features and advantages of the present
invention will appear upon reading the following
description of an implementation of the method, given by



order to keep said spacers at the desired | ocation, they can be

I ncorporated in a paste. As is seen, the nethod according to the invention
requires the use of two tools allowi ng the pressure and 30 tenperature
applied to be controlled. It is necessary, dn particular, for the first
tool to includes neans allowing different thicknesses to be obtai ned,
accordi ng to the type of spacers or according to different zones of the

substrat e. her f eat ures nd advant ages aﬁ fresent
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an i npl enent ati owhioth+ he net hod, glven by 6 way of exanple, with

reference to the annexed Ej r t ew. of a
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series of cells in a manu ur es and 2c
show cr oss- sect|@#ﬁﬂf4ﬁqgﬁlagoh@t¢hhe II-11 of Figure 1, each representing

different steps of the neaghnes uzangawethadce- dﬂo@urcﬁ"o%si-seaﬂl@zﬁ&]argﬁﬁﬂ

per spective v ew plog NG bl oF FLgWLe 1 PLLOL Lg.ddia.eobl seakloget ep.

Figures 1 and 3 a ‘seriesof
i dentical, of regteppyifathehapeutartutiosemetebe®s 3 forned by a sane first
line are dlsposed over a commpn substrate 1 forned by a thin glass plate

having a 15 thickness o | matel y Fr anes ar e, proyv ded mnth
hol es 6 of spacing e, %&gﬁg é bei #y %éi%ﬁ?nghFﬁ§58ﬁ§EH%?sv+%
portions 4a afad ﬂIEcﬂftﬂugukerstprlqnac@ndhbeceglcnnﬁemmmthD each other by

junction portions 5 fwrqiag W Lha s adks, 3 &&ARL 'ﬂo'fivla'egllgm.‘stb' ge, i s
20 forned of a hoi. nelt adhesive_material of supstanti cone%gnt

cross-section So® {heﬁ8§PF%EP%W REaFrSELPPIT N ﬁp?%eaaP §€s HARS hodt

nelt adhesi ve nefermexd  b¥he same first line are dispodsed over a common
substrate 1 formed by a thin glass plate having a

15 thickness of approximately 0.3 mm. Frames 3 are provided
with holes 6 of spacing e, sald holes being extended by
channels formed by portions 4a and 4b of the first line
and being connected to each other by junction portions 5
forming with frames 3 a continuous line. This line is

20 formed of a hot melt adhesive material of substantially
constant cross-section So, deposited by heat extrusion
with a thickness h. As hot melt adhesive material, the
product Surlyn AD-2® available from Du Pont and having a
softening point of 92°C will for example be selected.

25 Likewise, a second 1line 7 is provided, substantially
parallel to junction portions 5 and attached to first line

3, 4a, 4b, 5 by its end 8 to form a filling channel 9 into
which holes 6 of cells C; to C; open out and whose single

opening 10 is situated on the edge of substrate 1. The
30 lines have for example a height h = 30 pm, a width 1 = 200

e and the holes have a spacing e of the order of 300 um.
First spacers 11, formed by glass balls of diameter &
are then deposited all over substrate 1. Equally, rods of
diameter d could also be used. Second spacers 12 formed by
35 spheres of diameter D are then deposited on the exterior
of the frames and in proximity to holes 6. These second
spacers 12 are shown in £illing channel 9 for cell Cl. For
cell C3, they are shown on the exterior of the filling



product Surlyn AD-2[err] available from Du Pont and having a softening

point of 92[err]C will for exanple be selected. 25 Likew se, a second
line 7 is provided, substantially parallel to junction portions 5 and
attached to first line 3, 4a, 4b, 5 by its end 8 to forma filling channel
9 into which holes 6 of cells (Jerr] to C%err] open out and whose single

opening 10 is situat ed on the edge of substrate 1. The 30 |ines have for
exanple a height h = 30 [errlm a width 1 = 200 [err]m and the hol es have a

spaci ng e of Eﬂsnﬁgﬁef 18 300: [ €61 hae Pl shaSRARE ek diabTed el

bal | s of dianeter are then deposit over substrate
of di ameter d9&88Fd 131c¥ bl ks e BOT SEXBHBLEpReer ¥sad. f FAMFIRE 350spiddviees of

di anet e{ Dt arﬁ man Ea_@rﬁShésﬁl %éﬁdl@n&ﬂfee“é?aﬁré hﬁ efrfoﬁtlﬂé‘.‘rf a:Hlétl nmehlt |
pI‘OXI mty (0] . ese C acers are snpown.in | I Ng anne
9 for cell C12 8ﬁl¥8| |m“t%erﬁaﬁr 3“ b%h?ﬁe SOHEEPDE POt he f‘ﬁ%é\% ng
7" channel . 5l nthaterof othavmauemldlef dehér Uftanid ewspacefcx; gkamslbdaldes
will for exanpkggberysefle &RaMELETadL AR, rlt@iedpglahua%atpod_srioehaaab@s@

spacers, another hot nelt adhesive material having a higher softening point
than 5 that ofvehéabaeerfiron dinitnyvel saed whbvihgr sexeebteniveg upetint| eft he

exanpl e descrijbede tha, 1 oguiCLePalybgnd 13100&%&@' k:ebh@eéﬁ O%Heér%@%or@]ee

havi ng a softeni ng point of 122[err].C ¢oul e selected.” In order to
t hese second §B§EgF§ 122i nlf‘hetgéy %élﬁﬁgcepéléf:?ngdflﬁéngnt ithe jentire

manuf act uU.iOngmahuﬁa&Surﬁ.hgy Sdedss i ncmveporataﬁd bé alﬂ@@ﬁ;%réﬁf&i snmal | a

spacers 11 haye di_anet er = 1 and the e spacers a
d:oameter D = 56° Sr’r% ssénat]%atsxf?‘%e? Sgl & &F° % sd%saf“é?%

net hod i s shoﬁn*scl’rﬁ)eri’d‘tlaéhil%bﬁ riLqﬂﬁﬁjhr-"é?a@@rSl@ dlameqaq: Qh% Zﬂowfkavmsﬁg
step, a secepde 'dal jdejoppgbhe subsiy at’?ﬁ@s' %t@ pldﬁdt]ﬁ’é[eheEHEd is

structure thus_forned, for_ exanple another ass aving a thickness
of 0.3 mMm shown schematically in Figure 2a
15 In the following step, a second flat deformable

substrate 2 is applied over the structure thus formed, for
example another glass plate having a thickness of 0.3 mm,
or a semi-rigid plastic material, then pressure is exerted
while heating the hot melt adhesive material of the frame
20 to its softening temperature by means for example of a
flat metal tool including recesses at 2zones 13 situated
above holes 6 of each cell. Via the effect of the pressure
and heating, initial thickness h of the lines is brought
along its entire length to a wvalue close to 4, except at
25 holes 6 kept open by spacers 12 of thickness D as is shown
in Figure 2. In accordance with known means, the pressure
can be controlled to the moment when the inner face of
second substrate 2 is most in contact with spacers 11 of
thickness d, the pressure then being released after
30 implementation of cooling means. In this step of the
method, the hot melt adhesive material has vielded,
causing shrinkage of holes 6, without however completely
sealing them, as is shown schematically in Figure 2b. A
space formed by the enclosures of cells C1 to C5 and
35 £illing channel 9 has thus been created, which only
communicates with the exterior by means of opening 10.



or a sem-rigid plastic material, then pressure is exerted while heating
the hot nelt adhesive material of the frane 20 to its softening tenperature
by neans for exanple of a flat netal "'tool including recesses at zones 13
situated above holes 6 of each cell. Via ghe effect of the pressure and
heating, initial thickness h of the lines is brought along its entire
|l ength to a value close to d, except at 25 holes 6 kept open by spacers 12
of thickness D as is shown in Figure 2. In accordance wi th known neans, the
pressure can be comhéohdefhd OLiffi dRERRrighen st ennietrbaceaf thecont
Substrate 2 is _nost in.contact wth spacers 11 af thickness_d pressure
a?? 8n tpﬁth

t hen bei ng rePREREEZ atY et FFETHIIBEEN T 0 7 76f © fiegnge §%st ep
of the net hodfilhéndod sEhgleadiedsi.ve material has yi el ded, causing

shrinkage of hol esn ureéi%p %tggwevsecc &%ﬁq&y §5Mn%ﬁh%gﬁ% | §cshown

schematically in F| ace orne t he"encl osures el'l s
Cl to C5 éndaéiiaowfil |a}Ing thehapmbls $ohake tsrﬂﬁsle%eéh ereat edor vxﬁ-ﬂ’ké«lﬁ?

onl'y communi Cﬁh%ﬁo%t hat Bac@ﬁae&b@m QﬁoggaES.mﬁérQ@@fé nsnéopressﬁrzh%aeactlve
liquid materi hep. i tro uce

g S hr ough oge gc%%rdan e mnth
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schemati cal | yeshowheémn Fegused2c spacatrbowsial | adrke cébssriociislseal ethent

once. For thi r a_segcond. t ool ra re S an be
control | ed is%glﬁﬁggggF% %ghé% 1 ?ifﬁgg ugkove E %%ﬁ% €%'§>co%d
spacers 102 ofrehotestelirt isdlhesivet hnatenpat atef e fthetHeLrI&:a)I argl adjhést ed
to the soften%ggsggkgt ekBrc0h 1905re8€é£ tﬁgﬂe§h¥eﬁg€§k§ﬁ%abregguréh%f

lines and ressure exerted I's greater than brea pressure of
second spacer §e§2ndsa?ﬁﬁﬁﬁ’é"ss&|2e beaty RISESES abﬁéﬁgco’&ﬂ?@s%eﬁ F6ke 13

of the inner taeeiff tWitrbegond IJBDSHE altheCONBAet NtMAEONLECT thd t RsetfRARETr S
11. When Secongbstrate comes into contact with spacers 1l1. When second
15 spacers 12 are heat deformable, the temperature of the

tool above zone 13 is adjusted to the softening

O

temperature of the material of which said second spacers
are manufactured, the pressure being released after
cooling as previously indicated. In both cases, the
20 sealing of each cell is obtained by the yielding of walls
6a and 6b facing the line forming a channel at each hole
6. If one assumes that this deformation is isotropic, the
total desired sealing will be obtained by giving the
channel a width whose theoretical upper and lower limits
25 can be calculated, as previously indicated.

The final step consists in cutting out the completed
cells in accordance with known methods by following the
external contour of each frame.

As was indicated in the beginning, second line 7

30 could also include the filling holes of a second series of
cells.

Likewise, a manufacturing batch can include several
filling channels for simple or double series of cells, the
openings of all the £filling channels being aligned on a

35 same edge of substrate 1.

As a result of this manufacturing method, the

laminated cells thereby obtained are characterised in that



15 spacers 12 are heat deformable, the tenperature of the tool above
zone 13 is adjusted to the softening tenperature of the material of
whi ch sai d second spacers are nmanufactured, the pressure being rel eased
after cooling as previously indicated. In both cases, the 20 sealing of

each cell is obtained by the yielding of walls 6a and 6b facing the line
forming a channel at each hole 6. If one $issumes that this deformation is
isotropic, the total desired sealing will be obt ai ned by giving the channel

a w dth whose theoretical upper and Iomer limts 25 can be cal cul ated, as
previously i cated. The final.step,co ts i uttipng out the c¢ Ieted
cells in accor#qhean%%a’ﬁ\f’t Okn&&A ﬁﬁghg}é@ &F"Poa}?cﬁfst hbge?f’érr?é} Sur of
each franme. Asluwgas bulditdet doraime mheebigl nitegl £ sefond tHglelingl0 couI d al so
include the filling holes of a second series of cells. Likew se, a

manuf acturi ng batch can include several filling channels for sinple or
doubl e series of cells, the openings of all the filling channels being
aligned on a 35 sane edge of substrate 1. As a result of this nmanufacturing
nmet hod, the |am nated cells thereby obtained are characterised in that 9
the neans for sealing the filling holes is not an added plug, but the frane
material itself after yielding. CLAIMS 1. Manufacturing nmethod for a
batch of lam nated cells able to be separated fromeach other, each cel

being fornmed by a | ower plate bonded to an upper plate via a sealing frane,
t he space between the two plates being



5 kept constant by means of first rigid spacers (11) of diameter d, the
sealing frame of each cell being provided with an hole (6) of spaci ng e
having to be sealed after being filled with an active I|qU|[i '
characterised in that it includes the stefs consisting in l Hm m n "'J””l!l
forming with a hot melt adhesive materiali®n a first substratec

line following the line of the frames (3) of at |east one series of cells
(A to C5), the holes (6) being connected to each other by junction

portions (5)cratthgn a second line (7) substantially 15 parallel to
said junction portrons (5) and attached to the first line by one of its
ends (8) to forma filling channel (9), said first and second |ines having

a substantially uni ﬁormﬁugé&%%o&e.gﬁoandf@p gl Fégl: he J:@htlcﬁ] nZaTOC

- uni formy osi.ting over entire firs strate
rigid spacers® ﬁg APIR akbt e dSERBTBEEY ifForheegtox OFhEY . ofe@m h?@llés

(6), second rbgh.dgbtﬂbrﬁleatbycﬁlbcbx@e@rpﬁ&féﬂﬁmﬂe@. $BaAGE % ) @ yRter D
such that h > D on the assenbly thereby forned a

in .
second def or mabl% aﬂﬁé’lg SRS at teh? ZEBaéﬁd%e\ﬁwteﬁna g stve oBP-atﬁﬁe "G a
first pres$Sur&enptd dasmtang: t byt measwf tefi i rsenpeigidir epaterbe hD1) mact

adhesi ve mat egiaheebt e lchae.s,eavf%glt ggﬁﬁetcf)%eeaeﬁf g&htﬁ?*ipgg%éo% | ght

of said lines 30 .to a val ue substan ose to exceéption of
the portions ¥F58ed HHeE nth esoieﬁPaﬁ%nﬁ g8i $P¥ABE Dohyoe heesdedndisgacer s,

the cross-secbeffgSeidiegalkdch i fesad@mdIor Raeik selatied S ttﬁ'%ﬁi astic
flow of the hot ggfif:lf- ﬁem e mat a| al does not, conmp Iletel Aggd} ld]
I

35 (6); lﬁ? ISR Woﬂﬁiésééflgvénh qU| d materi al by
means of fhe f| I ling cfmmuahg(@ith a hot melt adhesive material on a

first substrate (1), a first line foliowing the line of
the frames (3) of at least one series of cells (Cl to C5),
the holes (6) being comnected to each other by junction
portions (5), then a second line (7) substantially

15 parallel to said junction portions (5) and attached to the
first line by one of its ends (8) to form a filling
channel (9), said first and second lines having a
substantially uniform cross-section So and an initial
height h;

20 - uniformly depositing ovei: the entire first
substrate the first rigid spacers (11) of diameter d and
only in the proximity of the holes (6), second rigid but
destructible or deformable spacers (12) of diameter D such
that h > D > 4;

25 - applying on the assembly thereby formed a second
deformable flat substrate (2), and, with a first tool,
exerting a first pressure and heating to the softening
temperature of the hot melt adhesive material of the lines
over the entire surface to bring the height of said lines

30 to a value substantially close to d, with the exception of
the portions close to the holes kept at a distance D by
the second spacers, the cross-section So of said lines
having been selected so that the plastic flow of the hot

melt adhesive material does not completely seal the holes
35 (6);



- Wwth a second tool exerting a second pressure substantially greater than
the first pressure and heating 5 to a tenperature at [east equal to the
first over the zones (13) situated above the holes (6), to bring the height

of the lines to a value equal to d, the cross- section Songl iﬂ l

havi ng been sel ected so that the plastic #fow of the hot “ﬂn(ﬂ u lgﬂ”“!“
material to the 10 thickness d during this second applicatiold ot pfesSurie
conpletely seals the holes; and - separating each cell fromthe

fact batch b nuf [in met hod _accor di
gwlagrjmaclurllgg cﬁa?actgrfﬁggéhg ?]ﬁ tlgﬁﬁe ?gfngi H’g’v%‘ tt?‘?ct?ﬁ ul&r ﬂg‘?‘é{fﬁare
cross-sect i on "asfiadi dwvh meaagdoEnthdafilhing mitaralelspd@di;:ng e of the hol es
(6) has to be such.thag;karrd §ec!§ﬁ&Uftﬁfélurle&QrEgﬁ£'°da ﬁ/gge;ﬂangﬁ;é&ﬂfws 1

or 2, characterised in that > 1 Ing method
according to ”&?%%tlflléfth&éFEF i §Bgni fhendlnste presenae iand (Babingiot

nelt 25 a(ﬁqemwearr]r&i@peaiatuhré afﬂ)rmagstt:lhléeﬁlalllt heo fthEeStflféta@eoErfeﬁ‘[ tgﬁé?t her
f | t e, ce opening aqu nt o

fsle{: ?ﬁgoch;ﬁn eé??tatsé‘&(ﬁa}‘i eﬁ1 bBEi °§'r?sp5(é}\,hnﬁl’°ac%>5imﬂg R8 hod

according to ch%mhtl of llheS(lln@lsartm:terlv@édxa neqﬂnal &wsa@e taeuf@ctss+ ng

bat ch i ncl ude%eiec\ignal §|Jgalseal(§ qha b § er|n|§6338%fn @1 Manyf %Ctt Féeng

nmet hod accordi_ng | 'al m e S&cond
(12) of di arretzélra%lgr ef%%eoéf %l’l‘%lépﬁ mletnaﬁhﬁawag mtreets-laé.t a’noe tsh&:h 35

that said ecatdckpreer sd( BRyihgsitid heebbhdt ARPIIGALHIRN of Ir&sure
pressure, but e br oken blc/llt he, second ap£_ll| cation of pressure of greater

val ue. ompletely seals the holes;
- separating each cell from the manufacturlng batch
by cutting. '
2. Manufacturing method according to claim 1,
15 characterised in that the 1lines have a rectangular or
square cross-section So of width 1 and in that the initial

spacing e of the holes (6) has to be such that

1\(hd- d) Ses l(h};D)
20
3. Manufacturing method according to claims 1 or 2,
characterised in that h > 1.2D and D > 1.5d.
4. Manufacturing method according to claim 1,
characterised in that the second line (7} of hot melt
25 adhesive material is formed 1like the first 1line for
another series of cells, the holes (6) of all the cells
opening out into the filling channel (9) situated in a
median position.
5. Manufacturing method according to claim 1 or 4,
30 characterised in that a same manufacturing batch includes
several simple or double series of cells.
6. Manufacturing method according to claim 1,
characterised in that the second spacers (12) of diameter
D are made of a rigid material having a resistance such
35 that said second spacers (12) resist the first application



7. Manufacturing nethod according to claim 6, characterised in that
the first (11) and second (12) 5 spacers are made of the sane material and
in that the second application of pressure is stopped when the spacing
between the first and second substrate has the value d. 8. Manufacturing

met hod according to claim 1, characterised | mmspacers
(12) are nmade of 10 a rigid mterial able to miu“mﬂm t he
second application of pressure has a value greater~thanthé fPrst pressure.
9. Manufacturing nethod according to X aim 8, characterised in that
the material used for the second 15 spacers (12) is a hot nelt adhesive

mat eri al havi ng a hi gher softeni ng poi nt than that of the hot nelt adhesive

material used for the two i.n that the tenperature applied during
the second apPfi EXEFSHEE# s?ﬂfleeq?%o Kaghd¥ thanseraedoppPphécariep of

appl i cation oi:rassﬂrescﬂr@:ea]&r Malwfeact uring nmethod according to claim
1, characterised |.51 a?%:hat the. se con are |Qcorporated

in a paste. 11. Manaf &I YEHEEhodS gboccgrd?ﬁaord%rbg cF&i m 6
char act eri sedcharapbheridedf iimst thavl thel fdestr e¢disesardiviserdrite Jaag

distributien 88aboesnahes mlad NErCae LimbnGdtRAMEACIMS NrDalLly

Lam nat ed cel |~ obt al ne ccord to the metho , characteri sed
in that the fFEFPRY %P%MF%"-%@ REESIArend spiskeppedf whenofthehsoRedngel t
adhesi ve nat ebeaweénr thaof ihe: famisadfondaisdibeelkbte has the value d.

8. Manufacturing method according to claim 1,

characterised in that the second spacers (12) are made of

10 a rigid material able to be deformed when the second
application of pressure has a value greater than the first
pressure.

9. Manufacturing method according to claim 8,
characterised in that the material used for the second

15 spacers (12) is a hot melt adhesive material having a
higher softening point than that of the hot melt adhesive
material wused for the two lines, and in that the
temperature applied during the second application of
pressure is higher than that of the first application of

20 pressure.

10. Manufacturing method according to «claim 1,
characterised in that the second spacers {12) are
incorpon::ated in a paste.

11. Manufacturing method according to claim 1,

25 characterised in that the first tool includes recesses
having the same distribution as the holes of the cells in
the manufacturing batch.

12. Laminated cell obtained according to the method
of claim 1, characterised in that the filling hole is

30 sealed by the plastic £flow of the hot melt adhesive
material forming the frame of said cell.



