1 Device for storing articles in a controlled atmosphere The present invention relates to the field of
devices for storing articles in a controlled atmosphere. 5 Indeed it is known that in many branches of
industry (such as the electronics industry, or even the foodstuffs or alternatively the pharmaceutical
industry), objects need to be stored more or less 10 temporarily in a controlled atmosphere (for
example dry air or alternatively an atmosphere of nitrdgen containing only a given limited content of
residual oxygen Bevi residigat wattemiayorpwhile tesy aier awaitivgtuselded thémreedestef being
manufactured. 15 Thus, taking the electronics industry as an example, means are commonly found for

storing, under nifjogen o aternatively under.dry.alr, electronics.eomaonerts that gje fn i process of
being manufactured, for examplejfor storing printed circuits before they are 20 assembled or

alternatively for $@¥ing e 2Aipsctereehest ate aRBENDICESh BldeasRieEGards. Also to be found
within this imdustry are means for storing under dry air or under nitrogen electronic 25 components that

can be qualified ﬁé@ggleﬁor%( St][%%gﬁ irgﬂglgar&clg, glﬁgﬁgekg%%hg%@%ot Qg C?ﬁ%lﬂ qu ing able to
procure in the years to come and of which he quite simply creates his own long-term stock: 30 It will be
appreciated that StFstord§e oferatiorl&etisiesSary il Bt 18 hvoid Any iftERittiors Bétween the

component and flredsibigiiair, thexkey risks bemmgtassetiated witke the quinsponerdsabsarbing
moisture from theambiept air, oxdation of the. metallig pasts ofthg,35compenents,or glprinted circuit

tracks for example, absorption of moisture by plastic_encapsulation cases or alternatively reaction with
certain contaminatiig Patici ¥inlfﬁeaarﬁlﬁgggéﬁﬁ%oﬁgﬂ%gﬁ%%ﬁ?pouﬁag, SCEITRLEATET, it is

known that one éfithe tezhnical rebslepdsively an  atmosphere of nitrogen
containing only a given limited content of residual

oxygen or of residual water vapor) while they are
awaiting use or in the procesg of being manufactured.
15 Thus, taking the electronics industry as an example,
means are commonly found for storing, under nitrogen or
alternatively under dry air, electronics components
that are in the process of Dbelng manufactured, for
example for storing printed circuits before they are
20 assembled or alternatively for storing bare chips

before these are assembled on electronic boards.

Also to be found within this industry are means for
storing under dry ailr or under nitrogen electronic
25 components that can be gqualified as cbsclete or of
strategic importance, that the user cannct be certain
of being able to procure in the vyears to come and of

which he quite simply creates his own long-term stock.

30 Tt will be appreciated that such storage operations are
necessary in order to aveoid any interaction between the
component and the ambient air, the key rigks being
agsociated with the components absorbing moisture from
the ambient air, oxidation cf the metallic parts cof the

35 components or of printed circuit tracks for example,
absorption of moisture by plastic encapsulation casges
or alternatively reaction with certain contaminating
particles in the ambient air (halogenated compounds,

eta.).



presented by such storage spaces is that these devices are used for short durations, the components
being 5 introduced into or removed from the storage member as and when the user site requires them,
which means that the storage modules are therefore opened and closed extremely often, sometimes
several times per hour. 10 Although numerous devices of this type are currently available on the
market, and even though there is an abundancy of litérature relating to these devices (a study may
notably be made of documents FR-2 877 641, EP-1 333 469, FR-2 803 647 or alternatively 15 EP-1

102 713), the applicani:Gompany; bas:sekitselfthe taskeofaropesing dhraughdhe presentipvention, a

novel device that gffggs_h %hee dfo Iowigg gﬁvasqgg%%s gn% irg rovementts}:1 of sit[TApIiféin% exi,sting systems in
order to 20 reduké The Costs titerest: ofa O\ﬁlng o ﬁlgri@/?use ofa smSFé sto%\élecr%odule or of

several modules&sn bessiperpesed skisiletat tHersdimetitne offéisng dsps@sthiesabilgivdse it as
mobile equipmenhfecianspDrting-the ariclasndrfammapeintAdo a perd&d: men@fdmpEVing
performance in re io‘ght the gxisti yS ; of maintaining an irreproachable level of safety
under these con?:ﬁ%)ns o%%ine%p ﬁ:it}l/l%qﬁg Ioév?rggcorsef.q 3 50% bé_' @g(r-:-nﬁ inwélrlegq{gr%%e?al}ﬁnecw aagt follows,

the present invehtién fOteBIRIFopBSER iR Dnébfits HRpEeECahovareitGeturd ¥l storseeModules that
35 create optimal:anceaatolled eiculation<of the: gas svithia thecstesagefacilibgumotably avoiding
circulation dead zones, and achieving this through the presence of a system of "shutters”, each shutter

being positioned facinguone of the shelves, between one of 3,
10  Although numerous devices of this type are currently

available on the market, and even though there is an
abundancy of literature relating to these devices {a
study may notably be made of documents FR-2 877 641,
EP-1 333 469, FR-2 803 647 or alternatively

15 EP-1 102 713), the applicant company has set itself the
task o©of proposing, through the present invention, a
novel device that offers the following advantages and
improvements:

- of simplifying existing systems in oxder to

20 reduce the costs thereof;

- of allowing modularity (use of a single storage
module or of several modules can bke superposed, while
at the same time offering the usger the ability fo use
it as mobile equipment ({(for trangporting the articles

25 from a point A to a point B}:

- of improving performance in relation to the
existing systems;

- of maintaining an irreproachable level of
safety under these conditions of simplicity and low

30 cost.

As will be seen in greater detail in what followsg, the
present invention notable proposes, in one of itsg
aspects, a novel structure of storage wmodules that
35 create optimal and controlled circulation of the gas
within the storage facility, notably avoiding
circulation dead zones, and achieving this through the
presence of a system of “shutters”, each shutiter being

positioned facing one of the shelves, between one of



the walls of the module and the shelf in question, so as to prevent the gas from passing vertically at
the location of a shutter and so as to allow the gas to pass only transversally along the shelf
associated with 5 the shutter in question. The present invention therefore relates to a device for storing
articles in a controlled atmosphere, comprising: 10- at least one storage module able to accommodate
the articles that are to be stored; the storage module Being equipped with at least one shelf (preferably
at least two shel#&8) offtwhithad posrioRIAE LRtiASS MranSter EBnveYinglgas ritesaid ¥Rodule; and
15- means for digghatging ihe/gas framdhesmeduieom paideasioneof saidsstorage moewes being of
substantially parg|lelepipedal shage ang haying %dsuggtaggall}{ éfergﬁloz??d ﬂpgoaégsqulg between
which the shelves extend, and 20- the means for conveying gas allowing the gas to be injected into the
bottom part of tHeARBd IR 6f iftbARE 165 PakOf tiieABAul thrati§h bnad it fbG Saidiw®ils;  and
characterizéd bytthe intplernentationaid¢he 26140llowing measures: the means for discharging the gas
are situated: 1) on the same vertical wall as the means for conveying gas, J) or alternatively
on the other verti%il wall 30 facing it at the opposite end of the module through the fact that if the gas
conveying means fre%ﬁﬁﬁ?e%%t%‘e%%ﬁ% g&%rﬁgoﬁ%dﬁl%ﬁ]ﬁgﬁ $he HisBhAgE HigartSare situated
at the top part oftheraddule, wiidreaséithe gas conveyinginaans dledituated-arbritoppart of 35 the
module then the disgharge smagans are situated at the bottom part of the module; the module

comprise %‘lutters, each sggttﬁr@%egrég Bositioned fa(éin% c(})ggloef tg%fgelves, between gggeof the two

; ne gtorag Lo 'accommo
walls and the shelf in question, so as
the articles that are to be stored; the sgtorage module

being equipped with at least one shelf (preferably at
least two shelves) on which to pesition the articles;

- means for conveying gag into sgaid module; and

15 - means for discharging the gas from the mcdule,

- at least one of said storage modules being of
substantially parallelepipedal shape and having two
substantially vertical and opposite walls between which
the shelveg extend, and

20 - the means for conveying gas allowing the gas to
be injected into the bottom part of the module or into
the top part of the medule, through cne of the two said
walls;
and characterized by the implementation of the

25 following measures:

- the means for discharging the gas are situated:

i) on the same vertical wall as the meansg for
conveying gas,

j} or alternatively on the other vertical wall

30 facing it at the opposite end of the module through the
fact that 1if the gas conveying means are situated at
the bottom part of the module then the discharge means
are situated at the top part of the module, whereas if
the gas conveying means are situated at the top part of

35 the module then the discharge means are situated at the
bottom part of the module;

- the module comprises ghutters, each shutter
being positioned, facing one of the shelves, between

one of the two walls and the shelf in guestion, so as



4 to prevent gas from passing vertically at the location of a shutter and so as to allow the gas to pass
only transversally along the shelf associated with the shutter in question; 5 and characterized in that: if
the storage module comprises just one shelf, then the storage module comprises just one shutter,
situated facing the shelf, between the wall through Wh!fh the gas arrives and the shelf, 10- if the
number of shelves, greater than one, and if the means for discharging the gas are situated on the
same wall as thetReBAS T EonTaing 68, BAG FRE ntifibet &t shElvesin Hiemdadats @R even
number, then theslaistsheliwf the-marddle seen by the o citculating ofithe gas behweernsthey,conveying

of the gas and the,discharge of {he gas from theymodule bag no.shutter., . Agcorging,fo sqme

advantageous embodiments of the 20 invention, this invention may adopt one or more of the following
technical featureS2 e SRuttet &850%fkteF with a shelf is a mechanical component separate from the
shelf in questiondtself chstisectiesd ietheishetftiatguestion 25 and extending all along the shelf in

question; the shutter associq;e@%th&g%%@ %agfltge@ﬁg]}q gugstiqreitselfy by cqasteuction; the
device compriseitat least.one technical module conté%uous.wnh and secured to sa}ild storage 30

module at one o %%%erﬁ%ael Wgﬁg tietsof iR lLlflLaelc cormunigafion Wit this %?orasgeun%ﬁﬁle said
means for conveyirgigdscallowirithe gidieo afvielih thedeemsiesl nidurle wmbthehesdedinjected into
the bottom part ofithe madude gk inta the tagspahaf theemegules 35 through the wall in common,
whereas s '8' means for dls%gar‘%%g %g_,argtsngﬁgegv%gthe same é/yrall %sagl'leorplge}nsag)é conveying
gas and allow the gas to be discharged from the storage moduld to the technical module and thence to
the outside: if the means for discharging the gas are situated on
the same wall as the means for conveying gas, and if
the number of ghelves in the module ig an even number,
then the 1last shelf of the wmodule seen by the
15 circulation of the gas between the conveying of the gas
and the discharge of the gas £rom the module has no

shutter.

According to some advantageous embodiments of the
20 invention, this invention may adept one or more cf the
following technical features:

- the shutter associated with a shelf is a
mechanical component separate from the shelf in
gquestion itself, but secured to the shelf in question

25 and extending all along the shelf in question;

- the shutter associated with a shelf is part of
the ghelf in gquestion itself, by construction;

- the device comprises at least one technical
module, contiguous with and secured to said storage

3¢ module at one of the vertical walls therecf, in fluidic
communication with this stcrage module said means for
conveying gas allowing the gas to arrive in the
technical module and thence be injected into the bottom
part of the module or into the top part of the module,
35 through the wall in common, whereas said means for
discharging the gas are situated on the same wall as
the means for conveying gas and allow the gas to be
discharged from the storage module to the technical

module and thence to the outside:



5 the device comprises at least one technical module, contiguous with and secured to said
storage module at one of the vertical walls thereof, in fluidic communication with 5 this storage module
said means for conveying gas allowing the gas to arrive in the technical module and thence be injected
into the bottom part of the module or into the top part of the module, through the wall in common of the
technical module, and the device also 10 comprises at least one gas collection and discharge module,
likewise contigudi¥ewilR Ant et tt®§4d storage module at the same vertical wall in common of
the technical module, said mearisekdischarging thewdas allowidg ke gasestogerdischarged from the

storage 15 modylg o the collectonygodule;and thencefo the ogtside; 5 the gas gellection and

discharge module is fitted ?VT\]/ith east one non-retuyrn valve preventing gases discharged from the
storage module H5fMPagsing 5o 6m e E5Riction FhoddiB 16 He teeAMBEAGRER:  “itHe storage
device comprisetsizévera$ Storage moniedesithat aeeisupenpesetl inforder tocobtainithe desired overall

storage volume fa@xﬂaﬁ«aﬁ'g:le@han%%s%ata@g\dﬁheeaﬁﬁ sg{ég%@&qﬁyﬂ%?a ﬁﬁﬁﬁ‘@lif@' .%%ﬁnodule,
contiguous with and secured to.the storage .module jn question at one of the vertical walls thereof, in
fluidic communic%a%%ﬁ{\:/ﬁth%ﬁis ls?d’r%agen% u?g,omgca%% l%jro c%%%%yiﬁﬁ%%s%ﬁov%ﬁ% the’ %‘IES%% arrive in
each technical nf3dulé*aRd Hehcede Ipfecte®B0 Hitd theBokem (&t offHe ddsociatdd midule or into

the top part of thecassoniated morale tibeoughctie wadldiayehavena carp@onidneans feri@gischarging
the gas bejng sit&@g?g qn,the same yvall as the me for con @@-E S ggl%allgw as to be
discharged 35 from the storage module to the tech?%%gl modu\[fe angt ence to the é%%éiﬂge, the

storage device CBAPHSEs severGietBrags PG IESHRAL 4bttpedsctPRtbiger b obtamithe desired
overall storage whome $er thedrticless and e:assac@tedwitheash stoemdgemoduteissmon o©f

the technical module, said means of disgcharging the gas
allowing the gases to be discharged from the storage

15 module to the collection module and thence to the
outside;

- the gas collection and discharge module is
fitted with at least one non-return valve preventing
gases discharged from the storage module from passing

20 from the collection module to the technical mcdule;

- the storage device comprises several storage
modules that are superposed in order to obtain the
desired overall storage volume for the articles, and
asscociated with each storage module 1is a technical

25 module, contiguous with and secured to the storage
module in gquestion at one of the vertical walls
thereof, in fluidic communication with this storage
module, means for conveying gas allowing the gas to
arrive in each technical module and thence be injected

3¢ into the bottom part of the associated module or into
the top part of the associated module, through the wall
they have in common, means £for discharging the gas
being situated on the same wall as the means for
conveying gas and allowing the gas to be discharged

35 from the storage module to the technical module and
thence to the outside;

- the storage device comprises several storage
modules that are superposed in order to obtain the
desired overall storage volume for the articles, and



technical module, contiguous with and secured to the storage module in question at one of the vertical
walls thereof, in fluidic communication with this storage 5 module, means for conveying gas allowing
the gas to arrive in each technical module and thence be injected into the bottom part of the
associated module or into the top part of the associatgd module, through the wall they have in
common, and, associated with each storage 10 module is a gas collection and discharge module,
likewise contigudFSRithAntsecured ¢ the stord@EmEdNE AT the safeerfical walfin common of the
technical module.esatch inesns abdisthargiogrihe gaswadowing thegasesta-he dischasgethizom the

storage 15 modlggégé Cﬂ!@&ﬂ?@ rgqﬁl&%ggﬁggﬁte%twig}lié agg tr%q%cq;grtgg éyisiq%lilp collection

modules of the device form a single hollow vertical column tg which all of the gases discharged from

each storage mddifie 8Pthe dévice TFB S e EYMARRESRIHPT ole PefdritPenbodifight of the
invention, the meeads:fior comtrsilirg tHe arrivalargd/exteactigreof gades tomprisesnogsiectrical element;

they are all of 25 prRewmatic,typeg {potablywith-the notableabgenrce-elamkeelgelrically-onerated valve).
Further features and advgntage% of the present J%nve tion will become. more._clearly apparent in the 30
vantages of e present fnve

following descripjtl%n?given by Wayoé? ife y nonlimi '“lﬁ’ngaiﬁuss(frcajt%ﬁegc}ve%ovc\}ﬁh Feferenéd tSthe

attached drawin§&éh Whizhpagtreof id-hfacesnphatia Schedialie viewsPasheled sterage module
of the prior art, creatingra3e prefersechpath fosthe gassbetweenanegfthe walls okspaceyand the
shelves, along thisa(pll fiapre 24s dage-onpartal sehamatipxiewgtaevige acggilg o the
Invention, using an o
likewise contiguous with and secured to the storage
module at the same vertical wall in common of the
technical module, said means of discharging the gas
allowing the gases to be discharged from the storage
15 module to the collection module asscociated with it and
thence to the outgide;
- the collection modules of the device form a
single hollow vertical coclumn to which all of the gases
discharged from each storage module of the device are

20 returned.

According to one preferred embodiment of the invention,
the means for controlling the arrival and extraction of
gases comprise no electrical element; they are all of
25 pneumatic type (notably with the notable absence of any

electrically operated valve).

Further features and advantages of the present
invention will become more clearly apparent in the
30 foliowing description, given by way of entirely
nonlimiting illustration given with reference to the
attached drawings in which:
- figure 1 is a face-on partial schematic view of
a shelved storage module of the prior art, creating a
35 preferred path for the gas between one ©of the walls of
space and the shelves, along this wall;
- figure 2 1s a face-on partial schematic view of

a device according to the invention, using an odd



7 number of shelves (in this instance just one single shelf); figure 3 is a face-on partial schematic
view of a device according to the invention using an odd number 5 of shelves (in this instance 5
shelves); figure 4 is a face-on partial schematic view of a device not according to the invention (even
number of shelves, creating a dead zone not swept by the gas); figure 5 is a face-on partial
schematic view of 10 a device according to the invention, using the same number of shelves as figure
4; figure 6 is a paHikiesseherhatid\FieWest a devicelddeotdifi§ 36 e indesiton, ¥HiS figliie1$B6wing one of
the ways of embegdymg)the storage, technical and 15 collection zones. Figure 1 provides a perfect

illustration of the disadvantag %]reesgngg hy certain devices. of the pri ?%{&t\glgergirg%o%%r} arrives
ot | of th

and gases are discharged 20 on the same wa storage module, the preferred path for the

gas being betwedndRE WAl ift YrBsHgn 8nd thed-BfieVBY S&ehtotGH B c6dsBLInfEBRRE gas also
circulates irsthe ofodille and detweern thiesshelwésiud itwilltkdvbe Jappreciated that some 25 zones

of the module will undeniabty Bg very,paQriy;covered (swent).fHgure2.arthe othey hand provides a
good illustration of the riq]n\Frovement afforded by theé)grese,nt invention, 30 throu%h device_(viewed in
; i

part) according to thHe i %tiBﬁ,tufrﬁ& rtolde it %irfgﬁjevgﬁ@f‘,?ﬁe éﬁgﬁ%e (ﬁﬁpﬁéfd (by initial
construction or thFstighesn attacrsdisampodeay withne shattersoreipd- |efyhddek partsile. between the

gas inlet wall and the 35shelf.qure 5 is a face-on partial schematic view of
10 a device according to the invention, using the same
number of shelvesgs as figure 4;
- figure 6 1s a partial schematic view of a
device acceording to the invention, this figure showing
one of the ways of embodying the storage, technical and

15 collection zones.

Figure 1 provides a perfect illustration of the
disadvantages presented by certain devices of the prior
art, where mnitrogen arrives and gases are discharged
20 both on the same wall of the storage module, the
preferred path for the gas being between the wall in
question and the shelves, even though of course some of
the gas also circulates in the module and between the
shelves, but it will then be appreciated that some
25 zones of the module will undeniably be very poorly

covered {(swept).

Figure 2 on the other hand provides a good illustration

of the improvement afforded by the present invention,
30 through a device (viewed 1n part) according to the

invention, wusing a module with a gingle shelf, the

shelf Dbeing equipped (by initial construction or

through an attached component) with a shutter on its

left-hand part, i.e. between the gas inlet wall and the
35 shelf,

In this embodiment, the means for discharging the gas
are situated on the same vertical wall as the means for

conveying gas, the conveying means being situated in



In this embodiment, the means for discharging the gas are situated on the same vertical wall as the
means for conveying gas, the conveying means being situated in 8 the bottom of the module while the
gas is discharged at the top part. In such a case of a single shelf, it would actually be preferable
according to the invention for the gas inlet and gas digcharge to be positioned on 5 the same wall of
the module, as illustrated here. Further it is then perfectly easy to see how, using this single shutter,

the gas is prevefted frofiiassing verticafty diads fotatiba 6 thebshules, arktl £6 BEietsFedlong the
gas inlet wall, angtthergasisallged to passanbhtransvessally aloag gismshelf assormted with the

shutter in questign, g gasd srﬂiﬁafégssﬁsbs ooposie end of he; shetherit g pass glpnd the

other face of the shelf, such that the 5 can therefore progress along each face of the shelf in

order to preventtR&reBingafy Head ZoABIhSEiE ndt SRRBE RS Wift RSCIEAR EviBBRt 0 E person
skilled in thé 20 arte widle¢herziew deépitted heréudoes ret dehiorrstiate e depth .of the device, it will
be appreciated that, for preference, for all devices according to the invention, the shelves butt against

the rear wall of the st%rr%%e module (th%back wal anc grotrude as tfar 25 forV\ﬁard as Bossible in the
module while at {& & tifhie aﬁ&wiﬁg the font door to be“d6sed the f)ﬁreposé) ot thlsEbj_’erllﬁg to

minimize "lossegofhas dthe fremdrtisick oflise SoduleSaPtiny aobkPcdliise sereesgohding
reduction in the gisgulatien along the 30-prefernesbpathaxeated by thednventiepdarthe sghaf shutters.

10 therefore along the gas inlet wall, and the gas 1is
allowed to pass only transversally along the shelf
asscciated with the shutter in question, the gas then
reaches the opposite end of the shelf where it can pass
along the other face of the shelf, such that the gas

15 can therefore progress along each face of the shelf in
order to prevent there being any dead zone that is not

swept.

Ag will be clearly evident to a person skilled in the
20 art, while the view depicted here does not demonstrate
the depth of the device, 1t will be appreciated that,
for preference, for all devices according to the
invention, the shelves butt against the rear wall cf
the storage module {the back wall) and protrude as far
25 forward as possible in the module while at the same
time allowing the front door to be closed, the purpose
of this being to minimize “losses” of gas at the front
or back o©of the module, as this would causge a
corresponding reducticn in the circulation alcng the
30 preferred path created by the invention by the set of
shutters.
Figure 3 for its part provides a clear illustration of
the advantage afforded by the present invention,
through a device {(viewed in part) according to the
35 invention, using a 5-shelf module, each of the shelves
being equipped (by initial construction or via an

attached component) with a shutter.



Figure 3 for its part provides a clear illustration of the advantage afforded by the present invention,
through a device (viewed in part) according to the 35 invention, using a 5-shelf module, each of the
shelves being equipped (by initial construction or via an attached component) with a shutter. 9 In this
embodiment, the means for discharging the gas are situated on the same vertical wall as the means
for conveying the gas, the conveying means being sitdated in the bottom of the module while the gas
is 5 discharged iArthe topipart. Fukthdi s perfedtlyceassansecfbaw, dsinghhesd shutteiss each

shutter prevents4he gasdrom passing verticaly aktheclosation eftheshutter and allows 1Q4he gas to

pass only transvgrslgly al&@@ ethg shelf @ﬁ%ociatgg Withcg]ee shéjct)tg{f (ien g%estionéghéa ga%g]{azrlefore
progresses along the shelvés 4ndetween two Shelves in order to Krev%nt thers %eing an;ﬁdead zone

that is not sweptSi5\AG&E 4ifer i parkbprovitiescdn iHistratio ot @ delickenotitactd®dakite with the
invention: itaisesias evepdudnber (fowr) ebghelees; the last shelf that the gas sees being equipped
with a shutter, against the 20 recommendations of the present invention, thus preventing the gas from
rising up above this last shelf and thereby creating, on the top, a dead zone not swept by the gas,

something whict i8F bFEurse, detfm&fAr 25 9h CoRFASt with tFSS thBWevicEOF g UrE3E Which is
itself a device acgoudingite thednvéntiemutawing the samec@var)eumbder of four shelvesnbut not

using a shutter afdhe last shelf sgen bydhe gas,allows perfegi circylation.of the,gasses drpm the gas
inlet 30 into the device to its outlet, in which aJrIXhe sggces are S\Q/}e,pt QX the gas.one aflt_leer afnother.

t
Figure6it§8lfillﬁ_‘ Fatedhe dftheRSHiBodifiehts of 3Rsverse ong™ the  shel

associated with the shutter 1in question, the gas
therefore progresses along the shelves and between two
shelves in order to prevent there being any dead zone
that ig not swept.

15
Figure 4 for its part provides an illustration of a
device not in accordance with the inventicn: it uses an
even number (four) of shelveg, the last shelf that the
gas sees being eguipped with a shutter, against the
20 recommendations of the present invention, thus

preventing the gas from riging up above this last shelf
and thereby creating, on the top, a dead zone not swept

by the gas, something which is, of course, detrimental.

25 In contrast with that, the device of Figure 5, which is
itsgelf a device according to the invention, having the
same {even) number of four shelves, but not using a
shutter at the 1last shelf sgeen by the gas, allows
perfect circulation of the gasses from the gas inlet

30 into the device to its outlet, in which all the spaces
are swept by the gas cone after another.

Figure 6 itself illustrates one of the embodiments of
the invention, in which the device comprises, in
addition to the storage module proper, a technical

35 module, contiguous with and secured to the storage
module at the left-hand vertical wall thereof, in
filuidic communication with said storage module and the
device comprises a  module for collecting and

discharging the gases, likewise contiguous with and



the invention, in which the device comprises, in addition to the storage module proper, a technical 35
module, contiguous with and secured to the storage module at the left-hand vertical wall thereof, in
fluidic communication with said storage module and the device comprises a module for collecting and
discharging the gases, likewise contiguous with and 10 secured to the storage module at this same
left-hand vertical wall in common of the technical moddle, the means for discharging the gas from the
storage module aswingthe gases tdbe disdirirgee fronethels storags micdukatecthel edliection

module and thenee e the: outside (vigspiping cornesies tathis celdectioninadye angagt depicted
here). One adva fagequs %mbogggen%%tc e igv%ntion(}r]qg fubI%/ 10 pg}xeunrpatit%ges%éj:m Ieementing
the two, technical and Colfection modules o |gucr{e%g1s escribed hereinbelow: in drder toreduce the

risks of excessivB B dferpredSiel thatésulddfsietate a ridleto pefsrtarifto feRardRare, two
backpressuee regtilaiersdupsiiane pressurasegidatoecarediseaiaditiiescallactionaadulezc  a first

backpressure regylator maintains Mighté'i‘ﬁ?ﬂé)re?é}ﬁ?e@g@ﬁ cahinef,typically-of the 20 order of 2

mbar; if this first, 2 mbar, backpressure regulator should fail, the second backpressure regulator rated,
for example, at TEPAMABAF 3RESs BOEr SeREf bBth 68 lbackpressure regulators 25 should fail
(although admittedly such a situation is extremely rare) or alternatively should the user extraction

network malfuncggg, thete is-ihsdutiberhissautimthat & seakhas,been fifed 1g,the deprgp the front

face of the storage module and, this seal 30 loses its gealing ction at a limit pressure, for ec>1<ample
%% c ing “the twe, technica an

higher thafi 15 nfBar-matic design, implemen
collection modules of figure 5 ig described
hereinbelow:

- in order to reduce the risks of excessive

15 overpressure, that could generate a risk to persons and

to the hardware, two backpressure regulators (upstream
pressure regulator) are used at the collection module:

- a first Dbackpressure regulator maintains a
slight raised pressure in the cabinet, typically of the

20 order of 2 mbar;

- 1f this first, 2 mbar, backpressure regulator
should fail, the second Dbackpresgure regulator rated,
for example, at 10 mbar, takes over;

- and if both these backpressure regulators

25 should fail {although admittedly such a situation is
extremely rare) or alternatively should the wuser
extraction network malfunction, there 1is the further
precaution that a seal has been fitted to the door on
the front face of the storage module and this seal

30 loses its sealing action at a limit pressure, for
example higher than 15 mbar;

- a special, sgo-called “compression” door handle
has been used on the door on the front £face of the
storage module to eliminate the risk of the user being

35 struck with the door as the door is being opened if
there ig an abnormal raised pressure inside the storage
zone, the operation of which door handle may be

summarized as follows:



a special, so-called "compression” door handle has been used on the door on the front face of the
storage module to eliminate the risk of the user being 35 struck with the door as the door is being
opened if there is an abnormal raised pressure inside the storage zone, the operation of which door
handle may be summarized as follows: 11 in a first Hkase of the user turning the door handle, a first
decompression is carried out, but with the door being'Kept in the "to" position, i.e. very slightly ajar,
with the seal having losf its 5%eafingactiBh bub i GoorCdiill Hel§ bytRgEatdh dat fRFmstpart of the
construction of thidaoriwamdles: , ina deicond phasewmbthressiertuming-therdoat handlg, thhecuser opens

the catch, this timg allowing the door to.be,gpeped . 10, juch,doorhandies are for example, available
from "EMKA". the techniﬁgﬁdule is fluidtight: should one of the_elements downstream of the

pressure reducer 5 pres tHe techHical mEdUB foF RSB dirks fo-thd &b rdtse migeftife beESme
disconnected, theerasiow ratetisdimitbd by slralibiated osficel likewide pregent rethe éectinical

module downstreais f the-pressuie:regeicenand-allthe repaining asflovrate is, 28 girected to the
collection module and thence to the extra%tio sleeve \ga one or more nonreturn \@Ilves positioned on
- the e d

the wall in common betweefi thé technicar a (E:LcﬁFecffng modui%ss{;:'%hézag\r}i%g?s connected to a
source of 25 nitrbgétt¥6r exaRfhle B nifEEEF ndtWerk Gt Bsd useksite (iHitk stefdsats peducts in
the module) the miaxinddinpermigsiblegrassire of which is, for example, 15 bar. All of the pneumatic
componenis;necessary for operation of the device are joined together by tubes 30 which are

assembled, for example, using quljick-fit couplings. A manual valve controls the supply to all of the
Such door andles ‘are, for example, available from

“EMEAY .
- the technical module is fluidtight: should one
of the elements downstream of the pressure reducer
15 present in the technical module for feeding to the
storage module become disconnected, the gas flow rate
is limited by a calibrated orifice, likewise present in
the technical wmodule downstream of the pressure
reducer, and all the remaining gas flow rate 1is
20 directed to the collection module and thence to the
extraction sleeve wvia one or more nonreturn valves
positioned on the wall in common between the technical
and collecting modules;
- the device is connected to a source of
25 nitrogen, for example to a nitrogen network of the user
gite (which stores its products in the module) the
maximum permissible pressure of which is, for example,
15 bar. All of the pneumatic components necesgary Efor
operation of the device are joined together by tubes
30 which are assembled, for example, wusing quick-fit

couplings.

A manual valve controls the supply to all of the
equipment and this wvalve may be positioned, for
35 example, on the front face or on the back face of the
technical module. A filter (filtration cut-off of
20 pm} may be present in order to protect all the

components.



equipment and this valve may be positioned, for 35 example, on the front face or on the back face of
the technical module. A filter (filtration cut-off of 20 iim) may be present in order to protect all the
components. 12 regulatingthe pressure in the pressure reducer associated with the calibrated orifice
situated downstream of the pressure reducer, or with two calibrated orifices according to an
advantageous 5 embodiment, means that two nitrogér?flow rates can be set, for example a purge flow
rate close to 10 Nm3/h andzesneds How rate closedo IONESHAS has alrehdy beeaoired out

earlier on, the 1G-eadlibrated-0sifice sitvated.dawnstrean:af thepressurereducer lgitsthedlow rate of
nitrogen if a tube %(‘)M\évlrsl%tga'e%nrg1 beg%me§§ésconnected. a door gontact switch provi&gxzs cg‘r}gol over

essure re exr r W
whether or not the two nitrogen flow rates are'1d (fesflvered accord:lng to wheéther the doof IS closed or
open (purge flow’faté 6w dwesF Advr Fafe). THEGSITge HBw rdté andthe SHHEEHGWRRES both of
which can be adpisktedithreugh the«choicetofzcalibrated20artfiipes, areduggered by thanclesing of the

door, the duratiopdor this,purgefigw gate being sethy,gn adiustable) prieyriatiadimer andvhen (only)

the purge flow rate sfops, the sweép flow rate femains. 5 ,. when the door is opened, both the
purge flow 25 rafe &HFSHesp ABWALE sfop? Shetivhntigddioffered by the invention are therefore

clearly evident to a person skilled in the art:

As has already been pointed out earlier on, the
10 calibrated orifice situated downstream of the pressure
reducer 1imits the flow rate of nitrogen if a tube

downstream becomes disconnected.
- a door contact sgwitch provides control over
whether or not the two nitrogen flow rates are
15 delivered according to whether the docr is closed or

open (purge flow rate, lower sweep flow rate).

The purge flow rate and the sweep flow rate, both of

which can be adjusted through the choice of calibrated

20 orifices, are triggered by the cloging of the door, the

duration for this purge flow rate being set by an

(adjustable) pneumatic timer and when ({(only} the purge
flow rate stops, the sweep flow rate remains.

~  when the door is opened, both the purge flow

25 rate and sweep flow rate stop.

The advantages offered by the invention are therefore
clearly evident to a person skilled in the axrt:

-~ the structure proposed here is wvery simple,

30 affording & marked reduction in manufacturing costs,

not to mention the fact that according to a preferred

embodiment of the invention, the electrical means of

controlling the use of the gasg are avoided, in favor of

pneumatic (fluidic) means, leading to a reduction in

35 the number of components used and also to a markedly

lower component purchase cost (by way of example, the

cost of an electrically operated valve is very high as

those sgkilled in the art well know. It will also be



the structure proposed here is very simple, 30 affording a marked reduction in manufacturing costs,
not to mention the fact that according to a preferred embodiment of the invention, the electrical means
of controlling the use of the gas are avoided, in favor of pneumatic (fluidic) means, leading to a
reduction in 35 the number of components used and also to a markedly lower component purchase
cost (by way of example, the cost of an electrically o&e?’rated valve is very high as those skilled in the
art well know. It wilkaldo bea13 ndted thatdhedpnelimaticsgrefersst] embodinertalso elignates

electrical hazards; - the-structurelrepesed herg allowsfor modularity and allows the storage modules
to be 5 superposed as has gggn clesaélg/uq:ecn&%gstrated, and ggows S|mgllfled |f8Q%rge using one of

the structures proposed by the invention comprisin&’g&%%ﬁon moélu%:s thatTorm a singleqnxollow

vertical column t8afhiéR Al Bf theegubesalidchietged-em cathBidiage Hrsdule ®f theol0 éevice are
returned; 5  ampaeEdiwiembodimenis ehthelisyentiondshurely pnesmatienthesdevies: of the

invention is veryseqﬁéx Hgﬁégaortqpi%gﬁ%%e it {§SCM' sincgglé( pog%iblettg econg%ciﬁté%giltl@ggn cylinder
| |

to the device 15 while it is eing transported, no otherpower source being required (it is entirely
fluidically power8dPPOSePefarmidiee IR tEmis 8RinERTNG Or I/ B nFO R ntamifiRL EdfFolled
atmosphere (for exampiecinntermssdfriheadewcpdint) goeswithwlt sayingnthanksdeizththelstructure

claimed, each zone is;awept deadmlumesarg aypided. and the-puging piihgstorage peadule is

automaticallal far more effective.
1 device are returned;

- as one of the embodiments of the invention is
purely pneumatic, the device of the invention is very
easily transportable Dbecause it is quite esimply
possible to connect a nitrogen cylinder to the device

15 while it 1is being transported, no other power source
being required (it is entirely fluidically powered) ;

-  performance in terms of inerting or in terms of
maintaining a controlled atmosphere (for example in
terms of the dew point) goes without saying: thanks to

20 the structure claimed, each zone is swept, dead volumes
are avoided, and the purging of the storage module is
automatically far more effective.



14 Claims 1.A device for storing articles in a controlled atmosphere, comprising: 5- at least one
storage module able to accommodate the articles that are to be stored; the storage module being
equipped with at least one shelf on which to position the articles; means for conveying gas into
said module; and 10- means for discharging the gas from the module, at least one of said storage
modules being of substantially parallelepipedal shapé%nd having two substantially vertical and
opposite walls between which @iash@lves extend, and 15- the means for conveying gas allow the gas
to be injected into the bottom part of the module or into the top part of the module, through one of the
two said walls; _ and cha%cte,rized l%the implementation of the 20 following measures: the means

for discharging the gasare Stiatsd: T°F & te SantVetficat vali-Hs the nf&AHsfor toflveying gas,
j) or alternativel\abmesebeies verivabwal 25Ffacing it at the opposite end of the module through the

fact that if the gas conveying-means are-situaied st the beitam pagiof dhe mogulethendhedischarge
means are sﬂuaéei??] at the top part of the modulgbwggresagéfl;tgg gagj conveying means ar situated at

narc.
the top part of 3 Se Riodule then ‘fhé—’L |s%ﬁ§rge means are sitlate haﬁ the Bottom part o fe module;

being equipped with at least one sghelf on which to
position the articles;

- means for conveying gas into said module; and

10 - means for discharging the gas from the module,

- at least ocne of said stcrage modules being of
substantially parallelepipedal shape and having two
substantially vertical and opposite walls between which
the shelves extend, and

15 - the means for conveying gas allow the gas to be
injected intc the bottom part of the module or into the
top part of the module, through one of the two sgaid
walls;
and characterized by the implementation of the

20 foliowing measures:

- the means for discharging the gas are situated:

i) on the same vertical wall as the means for
conveying gas,

j) or alternatively on the other vertical wall

25 facing it at the opposite end of the module through the
fact that if the gas conveying means are situated at
the bottom part of the module then the discharge means
are situated at the top part of the module, whereas if
the gas conveying means are situated at the top part of

30 the module then the discharge means are situated at the
bottom part of the module;

- the storage module comprises shutters, each
shutter being positicned, facing one of the shelves,
between one of the two walls and the shelf in question,

35 so as to prevent gas from passing vertically at the
location of a shutter and so as to allow the gas to
pass conly transversally along the shelf associated with
the shutter in question;

and characterized in that:



the storage module comprises shutters, each shutter being positioned, facing one of the shelves,
between one of the two walls and the shelf in question, 35 so as to prevent gas from passing vertically
at the location of a shutter and so as to allow the gas to pass only transversally along the shelf
associated with the shutter in question; and characterized in that: 15 ifthestorage module comprises
just one shelf, then the storage module comprises justone shutter, situated facing the shelf, between
the wall through which the gds arrieésand thiecstusife 5- dke hambergishebes uthe modele is an

even number, angd,f {he meansdor dischatging-the.gas s5g, situated pn.the same wall asthe means for
conveying gas, then the last shelf in the mgdule seeg}ft% the circulation of the gas between the

conveying of 10 8 55? and ﬁfet&%%ﬁé?-ge 8'Tctﬁ13gga mIRE ModuRHAETT3 shutr. ¥Thie device for
storing articles irkxongollwd athospleroas daimatin daith thenarhetefized in that 15 the shutter

associated with a shelf is afsechggical gaponest sepanate fromthe shelfipguestionkitsgi, but
secured to the shelf in question and extending.all along the shelf in.question.. 20 3.The device for
storing articles in ‘é%%n??fdﬂ‘sé%g gtho%%ﬁerjégasgc?aﬁmgg%Sélaf?ﬁ}ﬁ, éle%g%%ﬁ%g h tﬁ%?thgas%utter
associated with &%5Relf ¥ pHft b the shklf ihlftiesidiftselfdY lcodfructidis 25%FRe delvite for storing

articles in a contr@lledeying gas, then the last shelf in the module seen
by the circulation of the gas between the conveying of
10 the gas and the discharge of the gas from the module

has no shutter.

2. The device for storing articles in a controlled
atmogphere as claimed in c¢laim 1, characterized in that
15 the shutter associated with a shelf is a mechanical
component separate from the shelf in question itsgelf,
but secured to the shelf in gquestion and extending all

along the shelf in gquestion.

20 3. The device for storing articles in a controlled
atmogphere as c¢laimed in c¢laim 1, characterized in that
the shutter associated with a shelf 1is part of the

shelf in guestion itself, by construction.

25 4. The device for storing articles in a controlled
atmosphere as claimed in one of claims 1 to 3,
characterized by the implementation of the following
measures:

- said device comprises at least one technical

30 medule, contiguous with and secured to said storage
module at one of the vertical walls thereof, in fluidic
communication with this storage module;

- sald means for conveying gas allow the gas to
arrive in the technical module and thence be injected

35 into the bottom part of the module or into the top part
of the module, through the wall in common of the
technical module;

- said means for discharging the gas are gituated

on the same wall as the means for conveying gas and



atmosphere as claimed in one of claims 1 to 3, characterized by the implementation of the following
measures: said device comprises at least one technical 30 module, contiguous with and secured to
said storage module at one of the vertical walls therelo?f, in fluidic communication with this storage
module; said means for conveying gas allow the gas to arrive in the technical module and thence be
injected 35 into thelBdttom PB¥t of BidSodie or if® the4EE PaEDBTthe modtif@™hroughttke wall in
common of the techamaémodidle] saidaneans faretischarging thedgdsaresiuatésondhecsame wall as
the means for cepyeying gagand 16 allow the gas to be dischargedfromthe storage module to the
technical module and thence to the outside. 5 5.The device for storing articles in a controlled
atmosphere as claimed in one of claims 1 to 3, characterized by the implementation of the following
measures: Ssaiddevicelbemphizeset lefstrong tectinigal 40 tioduds, contigaousanithr ahdes@cured to

said storage moglgte-at-ere-ef thgyerticakwals thereof, ndliidie gompupigation with-thissstorage
module; said means fort%olni/zegEg gas acl ow thlem ﬁﬁs@ t% arcrg/g iin I'Ehe t%chg'cgl n%oqlilg and thence be
injected 15 into the Botiom part of the'mo Ure o 1hto tﬂer%op paﬁ of the mo ule, tﬁroug%lf?r% wall in
common of the feRRIEEEModule;

- salid device comprises at least one technical
10 module, contiguous with and secured to said storage
module at one of the vertical walls thereof, in fluidic
communication with this storage mecdule;
- said means for conveying gag allow the gag to
arrive in the technical module and thence be injected
15 into the bottom part of the module or into the top part
of the module, through the wall in common of the
technical module;
- it comprises at least one gas collection and
discharge module, likewise contiquous with and secured
20 to said storage module at the sgame vertical wall in
common of the technical module, saild means of
discharging the gas allowing the gases to be discharged
from the storage module to the collection module and
thence to the outside.
25
6. The device £for storing articles in a controlled
atmosphere as claimed in claim 5, characterized in that
the gas collection and discharge module ig fitted with
at least one nonreturn valve preventing gases
30 discharged from the storage module from passing from

the collection module to the technical module.

7. The device for sgstoring articles in a controlled
atmosphere as claimed in c¢laim 4, characterized in that
35 it comprises geveral storage modules that are
superposed 1in oxder to obtain the desired overall
storage volume for the articles, and in that associated
with each storage module 1is a technical module,

contiguous with and secured to the storage module in



it comprises at least one gas collection and discharge module, likewise contiguous with and secured
20 to said storage module at the same vertical wall in common of the technical module, said means of
discharging the gas allowing the gases to be discharged from the storage module to the collection
module and thence to the outside. 25 6. The device for storing articles in a controlled atmosphere as
claimed in claim 5, characterized in that the gas collettion and discharge module is fitted with at least
one nonreturn valAe prc\@nting gas€3180 disEhargled from e siotagembdulelirore plssing from the

collection module te ke techrigakmedule: o The gaviee:fqs siorivgasticlesiaa eontralige atmosphere
j a»?151it com ri%%se sevgral §tora§e modules that are

as claimed in cl 4, racterized in that

superposed in o?%%? to%&fu%ﬁh%%eg?ed Gverall storage vo,Iu%neS for ﬁ1e‘ articles, and ineﬁl%ﬁ? associated
with each storage$rodHeds ateehhi€al FhedE SEsifighBud RithHRPseduFed tothekeéiage module in
17 questionsat opeof thefvettical wakstheseeldinduddlit €ommuiication Méth this sigsage mpdule,

means for conveying gasllowing the gas 1o arrive;in sach tecpicglmeduls,apd thence be injected

into the bottom 5 part of the associated module or into the top part of the associated module, through

the wall they have ESRmBA2RRahS forHiSSHRGRY e YRS bafTy SRAEd 6nthiéE&mMeSRall as the
means for conveyirg gasaad allwing #te gabeo beadischarfed framitve gtorgge ddsmodute to the

associated technigaldnedyle andthepce tathe g@tsi@el.&igggggaiceﬂ%@to@margcggggbg controlled
aﬂnOSphe%%as%Egg§fgné%gt.%S%Qggggggﬁggfnggghnical module and thence to

the outside.

8. The device for storing articles in a controlled
atmosphere as claimed in claim 5, characterized in that
15 it comprises several storage modules that are
superposed 1in order to obtain the desired overall
steorage volume for the articles, and in that associated
with each storage module 18 a technical module,
contiguous with and secured to the storage module in
20 question at one of the vertical walls thereof, in
fluidic communication with this storage module, means
for conveying gas allowing the gas to arrive in each
technical module and thence be injected into the botteom
part of the associated module or into the top part of
25 the associated module, through the wall they have in
common, and in that, associated with each storage
module 1is a gas collection and discharge module,
likewise contiguous with and secured to the storage
module at the same vertical wall in common of the
30 technical module, said means of discharging the gas
allowing the gases to be discharged from the storage
module to the collection module associated with it and

thence to the cutside.

35 9. The device for storing articles in a controlled
atmosphere as claimed in claim 8, characterized in that
the collection modules of the device form a single

heollow wvertical cclumn to which all of the gases



15 it comprises several storage modules that are superposed in order to obtain the desired overall
storage volume for the articles, and in that associated with each storage module is a technical module,
contiguous with and secured to the storage module in 20 question at one of the vertical walls thereof,
in fluidic communication with this storage module, means for conveying gas allowing the gas to arrive
in each technical module and thence be injected into tife bottom part of the associated module or into
the top part of 25%thedssbgiRted moditthroudtrtie wakeesdfave iednimon, &id in thag,
associated with erehisteragesmoduleris@adgas collection and discharge module, likewise contiguous
with and secured to the storage module at the same vertical wall in common of the 30 technical
module, said means of discharging the gas allowing the gases to be discharged from the storage
module to the col@ction'MBdUIE Bs&6ciated with R ahaIheteb 16 156 outSideé 359 dddee for
storing articles insa cortrdltaceatmosplierénasclaimedireclaiin & lehagactersediy thatdhiengollection
modules of the deyigeferra asiagle hollow yerticalgalymn, Lo, whicheal} of H&%?ﬁ&%}S gas
dischargedfromeach storage m%?éjfle of the device are returned. 10. The device for sforing articles in a
controlled 5 atmdsphiete: Sg clZed if dRESHiHR pPeceding G tharadtéRsed it that's4id means
for conveying gasxomppiseroryf ekshiyersts of tipiraumaticetypatto the exclusion of any electrical
element.



