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Device for storing articles in a controlled atmosphere

The present invention relates to the fileld of devices

for storing articles in a controlled atmosphere.

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

temporarily in a controlled atmosphere {for example dr
air or alternatively ann atmosphere of nitrogen
contalning only a given limited content of residual
oxygen or of residual water vapor) while they are
awaiting use or in the process of being manufactured.
Thus, taking the electronics industry as an exawmple,
means are commonly found for storing, under nitrogen or
alternatively under dry ailr, electronics components
that are in the process of Dbeing manufactured, for
example for storing printed circuits before they are
asgembled or alternatively for storing Dbare .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
components that can be gqualified ag obsolete or of
strategic importance, that the user cannot be certailn
of being able to procure in the vears to come and of

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

It will be appreciated that such storage operationsg are
necesgary in order to avoid any interaction betwsen the
componient and the ambient air, the key vrisks being
associated with the components absorbing moisture from
the ambilent ailr, oxidation of the metallic parts of the
components or of printed circuit tracks for example,
absorption of moisture by plastic encapsulation cases
or alternatively reaction with certain contaminating
particles in the ambient air (halogenated compounds,

etc. ).
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Further, it is known that one of the technical problems
presented by such storage spaces 1s that these devices
are uged for short durations, the components being
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.

Although numercus devices of this type are cuzrrently
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
EP-1 102 713), the applicant company has set itself the
task of proposing, through embodiments of the present
invention, &a novel device that may offer the following
advantages and improvements:

- of simplifying existing systems in order to
reduce the costs thereof;

- of allowing modularity (use of a single storage
module or of several wmodules can be superposed, while
at the same time offering the user the abkility to use
it as mobile equipment {for transpoerting the articles
from a point A to a point B}:

- of improving performance 1in relation to the
existing systems;

- of maintaining an irreproachable Ilevel of
safety under these conditions of gimplicity and low
cost.

As will be seen in greater detail in what follows,
embodiments of the present invention provide a novel
structure of storage modules that can create optimal
and controlled circulation of the gas within the
storage facility, notably aveoiding circulation dead
zonesg, and achieving this through the presence of a
system of “shutters”, each shutter being positioned

facing one of the shelveg, between one of
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the walls of the module and the shelf in guestion, 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

the shutter in question.

An aspect of the present invention provides a device
for storing articles in a controlled atmosphere,
comprising:

- 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

- means for discharging the gas from the module,

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

- the means for conveying gas allowing 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 said
walls;
and characterized Dby the implementation of the
following measures:

- the means for discharging the gas are situated:

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

i) or alternatively on the other vertical wall
facing it at the opposite end of the module through the
fact that if the gas conveying meang are situated at
the bottom part of the module then the discharge means
are situated at the top part of the module, whereas 1if
the gas conveying means are situated at the top part of
the module then the discharge means are situated at the
bottom part of the module;

- the module comprises shutters, each shutter
being peositioned, facing one of the shelvez, between

cne of the two walls and the shelf in guestion, so as
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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 associlated with the
shutter in guestion;

and characterized in that:

- if the storage module comprises just one shelf,
then the storage module comprisges Jjust one sghutter,
gsituated facing the shelf, between the wall through
which the gas arrives and the shelf,

- 1f the number of shelves in the module is an
even number, and if the means for discharging the gas
are situated on the same wall as the means for
conveying gas, then the last shelf of the module seen
by the circulation of the gas between the conveying of
the gas and the discharge of the gas from the module
has no shutter.

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

- the shutter associated with a shelf i1is a
mechanical component separate from the shelf in
guestion itself, but secured to the shelf in question
and extending all along the shelf in guestion;

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

- 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 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, whereas said means for
discharging the gas are situated on the same wall as
the means for conveying gas and allow the gas toc be
discharged £rom the storage module to the technical

module and thence to the outside;
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~ at least one technical module, contiguous with
and secured to saild sgtorage wmodule at one of the
vertical walls therecof, in fluidic communication with
this storage wmodule =aid wmeans for conveyving 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 wmodule, through the wall in
common of the technical medule, and the device algo
comprises at least one gas collection and discharge
module, likewlise contiguous with and segured to saild
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 %o the
outside;

- the gas collection and discharge module is
fitted with at least one non-return valve preventing
gages discharged from the stcorage wmodule from passing
from the collection module te the technical module;

- the storage device comprises several storage
modules that are superposed in order to obtain the
degired overall storage wvolume for the articles, and
associated with each storage module 1g a technical
module, contiguous with and secured toe the storage
medule in  gquestion at one of the vertical walls
thereof, in fluidic communication with this storage
nodule, means for conveying gas allowing the gas to
arrive in each technical module and thence be injected
intc the bottom part of the associated module or into
the top part of the asgsociated wmoedule, through the wall
they have in common, means £for discharging the gas

being egituated on the same wall as the means for

conveying gas and allowing the gas to be discharged

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

- the sgtorage device comprises several gtorage
modules that are superposed in order Lo obtain the

degired overall storage wvolume for the articles, and
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asgociated with each storage module is a
technical module, contiguous with and secured to the
storage medule in guestion at one of the vertical walls
thereof, in fluidic communication with this storage
module, meansg for conveying gas allowing the gas to
arrive in each technical module and thence be injected
into the bottom part of the associated module cor into
the top part of the associated module, through the wall
they have in common, and, assoclated with each storage
module is a gas collection and discharge wmodule,
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 gasg
allowing the gases to be discharged from the storage
module to the collection module associated with it and
thence to the outside;

- the collection modules of the device form a
single hollow vertical column to which all of the gases
discharged from each storage module of the device are

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
pneumatic type (notably with the notable absence of any

electrically operated valve).

Further features and advantages of the present
invention will become wmore c¢learly apparent in the
fecllowing 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 priocr art, creating a
preferred path for the gas between one of the walls of
space and the shelves, along this wall;

- figure 2 iz a face-on partial schematic view of

a device according to the invention, using an odd
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number o©f shelves {(in this instance Just one sgingle
shelf);

~ figure 3 is a face-on partial schematic view of
a device according to the invention using an odd number
of shelves {in this ingtance 5 ghelves):

- 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 ig a face-on partial schematic view of
a device according to the invention, using the same
number of ghelves as figure 4;

- figure 6 is a partial schematic view of a
device according to the invention, this figure showing
one of the ways of embodyving the storage, technical and

collection zones.

Figure 1 provides a perfect illugtration of the
disadvantages presented by certain devices of the priocr
art, where nitrogen arrives and gases are discharged
both on the sgame wall of the gtorage wmodule, the
preferred path for the gas being between the wall in
guegtion and the ghelveg, even though cof course zome of
the gas also circulates in the module and betwesn the
shelves, but it will then be appreciated that sgome
zones of the wmodule will undeniably be vwvery poorly

covered {swept).

Figure 2 on the other hand provides a good illustration
cf the improvement afforded by the present invention,
through a device (viewed 1in part) according to the
invention, using a module with a single ghelf, the
shelf Dbeing eguipped ({(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
shelf,

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

conveying gas, the conveying means being situated in
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the bottom of the moedule while the gas is discharged
at the top part. In such a case of a single shelf, it
would actually be preferable according te the invention
for the gas inlet and gas discharge to be positioned on

the same wall of the module, as illustrated here,

Further it is then perfectly easy Lo see how, using
this single shutter, the gas is prevented from passing
vertically at the location of the shutter, and
therefore alcng the gas inlet wall, and the gas 1isg
allowed to pass only transversally along the ghelf
asgociated with the shutter in guestion, 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
¢an therefcre progress along each face of the ghelf in
crder to prevent there being any dead zone that ig not
swept.

Ags will be clearly evident tc a person skilled in the
art, while the view depicted here does not demonstrate
the depth of the device, it will be appreciated that,
for preference, for all devices according to the
invention, the ghelves butt against the rear wall of
the storags module (the back wall) and protrude asg far
forward as possgible in the module while af the game
time allowing the front door to be cleosed, the purpose
of this being to minimize “losses” of gas at the front
or back of the meodule, as this would cause a
corresponding reduction in the circulation along the
preferred path coreated by the invention by the get 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
invention, using a 5-shelf module, esach of the shelves
being equipped (by initial constructicon or wvia an

attached component) with a shutter.
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In this embodiment, the meansg for discharging the
gas are situated on the same vertical wall as the means
for conveying the gasg, the conveying means Dbeing
situated in the bottom of the module while the gas is

discharged in the top part.

Further, it 1is perfectly easy to see how, using these
shutters, each shutter prevents the gas from passing
vertically at the location of the shutter and allows
the gag to pass only transversely alonyg the shelf
agsociated with the shutter in guestion, the gas
therefore progresseg along the shelves and betwesen two
shelves in order to prevent there being any dead zone
that ig not swept.

Figure 4 for itg part provides an illustration of a
device not in accordance with the invention: it uses an
even number (four) of shelves, the last shelf that the
gas sees being eguipped with a shutter, against the
recommendations of the pregent invention, thus
preventing the gas from riging up above this last ghelf
and thereby creating, on the top, a dead zone not swept

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

In contrast with that, the device of Figure 5, which is
itself a device according to the invention, having the
same {even) number of four shelves, but not using a
ghutter at the last shelf seen by the gas, allows
perfect circulation of the gasses from the gas inlet
into the device to its outlet, in which all the spaces
are swept by the gas one after ancther.

Figure 6 itsgelf illustrates one of the embodiments of
the invention, in which the device comprises, in
addition to the storage module proper, a technical
module, contiguous with and secured to the storage
module at the left-hand wvertical 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
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secured to the storage module at thiz same i=ft-
hand wvertical wall in commeon of the technical module,
the means for discharging the gas from the storage
module allowing the gases to be discharged from the
gtorage moedule teo the collection moduls and thence to
the outside (via piping connected to this collection
module and not depicted here).

One advantageous embodiment of the invention in a fully
pneumatic design, implementing the two, technical and
collection modules of figure 6 is degcoribed

hereinbelow:

- in order to reduce the risks of excessive
cverpregsure, that could generate a risk to persons and
to the haxdware, two backpressure regulators {(upstream
pressure regulatory) are used at the collection medule:

- a first Dbackpressure regulator maintains a
slight raised pressure in the cabinet, typically of the
order of 2 mbar;

- 1f this first, 2 wmbar, backpressure regulator
should £ail, the second backpressure regulatocr rated,
for example, at 10 mbar, takes over;

- and if both these backpressure regulators
should fail {(although admittedly such & sgituation isg
extremely rare) or alternatively should the user
extraction network malfunction, there is the further
precaution that a seal has been fitted to the door on
the front face of the storage module and this geal
loses 1its sealing action at a limit pressure, for
example higher than 15 mbar;

~ a gpecial, so-called “compression” door handle
has been used c¢n the door on the Ifront face of the
storage module to eliminate the risk of the user being
struck with the door as the door is being opened if
there is an abnormal railsed pressure inside the storage
zene, the operation of which door handle may be

gummarized as follows:
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- in a first phase of the user turning the
door handle, a first decompression is carried out, but
with the decor besing kept in the “to” pesition, i.e.
very slightly ajar, with the seal having lost its
gealing action but the deoor gtill held by the catch
that forms part of the construction c¢f the door handle;
- in a second phase of the user turning the door
handle, the user opens the catch, this time allowing

the door to bs opened.

Such door handles are, for example, available £from
CEMEAT .

- the technical module 1s fluidtight: should one
cf the elements downstream of the pressure reducer
pregent in the technical module for feeding to the
storage module become disconnected, the gas flow rate
ig limited by a calibrated orifice, likewise present in
the tfechnical wodule downstream of the pressurs
reducer, and all the vremaining gas flow rate Iis
directed to the collection module and thence to the
extraction sleeve via one or nore nonreturn valves
positioned on the wall in common between the technical
and collecting modules;

- the device is connected to a source of
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 necessary Lor
operation of the device are joined together by tubes
which are assembled, for example, using guick-£it
couplings.

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

components.
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- regulating the pressure in the pressure
reducer associated with the calibrated orifice sgituated
downstream of the pressure reducer, or with two
calibrated orifices according to an advantageous
embodiment, means that two nitrogen flow rates can be
set, for example a purge flow rate close to 10 Nm’/h and
a sweep flow rate close to 1 Nm’/h.

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

- a door contact switch provides control over
whether or not the two nitrogen flow rates are
delivered acccording to whether the door is closed or

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

The purge flow rate and the sweep E£flow vate, bhoth of
which can be adjusted through the choilce of calibrated
orifices, are triggerved by the cloging of the deoor, the
duration for this purge flow rate being sget by an
(adjustable} pneumatic timer and when ({(only) the purge
flow rate steps, the sweep flow rate remaing.

- when the dooxr 1is opened, both the purge flow

rate and swesp Llow rate stop.

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

- the structure proposed here ig very simple,
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 (fluildic) means, leading to a reduction in
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 iz very high as
thoge skilled in the art well know. It will also be
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eliminates electrical hazards;

~ the structure propoged here allows for
modularity and allows the storage wmodules to be
superposed as has been clearly demonstrated, and allows
gimplified discharge using one o©f the structures
proposed by the invention comprising collection modules
that form a single heollow vertical column to which all
of the gases discharged from each storage wmodule of the
device are returned;

- as one of the embodiments of the invention is
purely pneumatic, the device of the invention is very
easily transportable because it is guite simply
pessible to connect a nitrogen cylinder to the device
wnile 1t is being transported, no other power sgource
being required (it is entirely f£luidically 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
the structure claimed, each zone is sgwept, dead volumes
are avoided, and the purging of the storage module is

automatically far more effective.
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Claims

1. A device for storing articles in a controlled
atmosphere, comprising:

- at least one storage module able to accommodate
the articles that are to be stored; the =ztorage moduls
being equipped with at least one shelf on which to
pogition The articles;

- means for conveving gas into said module; and

- means for discharging the gas from the module,

- at least one of said storage wmoduleg being of
substantially parallelepipedal ghape and having two
gsubstantially vertical and opposite walls between which
the ghelves extend, and

-  the means for conveying gas allow the gas to be
injected intc the bottom part of the modules or intoc the
top part of the wmodule, through one of the two gaid
walls;
and characterized by the implementation of the
following measgureg:

- the means for discharging the gas are situated:

i} on the same vertical wall as the wmeans for
convevying gas,

9} or alternatively on the other vertical wall
facing 1t at the opposite end of the module through the
fact that 1f the gas conveving means are gituated at
the bottom part of the module then the digscharge means
are situated at the top part of the module, whereas if
the gas conveying means are situated at the top part of
the module then the discharge means are situated at the
bottom part of the module;

- the storage module comprises shutters, each
shutter being positioned, £facing one of the sghelves,
petween one of the two walls and the shelf in question,
80 as to prevent gas from pasgsing vertically at the
location cf 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:
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- it the storage module comprises Jjust one
shelf, then the storage module comprises Jjust one
shutter, situated facing the shelf, between the wall
through which the gas arvives and the shelf,

- if the number of shelves in the wmodule is an
even number, and if the means for discharging the gag
are situated on the sgame wall as the means for
conveying gas, then the lagt shelf in the module seen
by the circulation of the gas between the conveying of
the gas and the discharge of the gas from the module
has no shutter.

Z. The device for storing articles in a conirolled
atmogphere as claimed in claim 1, characterized in that
the shutter associated with a shelf 1sg a mechanical
component separate from the shelf in guestion itself,
but secured to the shelf in question and extending all

along the shelf in guestion.

3. The device for sgtoring articles in a controlled
atmosphere as claimed in claim 1, characterized in that
the shutter associated with a shelf is part of the

shelf in question itself, by construction.

4. The device for storing articles in a controlled
atmosphere as claimed in one of c¢laims I to 3,
characterized by the inmplementatiocon of the following
measures:

- said device comprises at least one technical
module, contiguous with and secured to said storage
module at one of the wvertical walls thereof, in fluidic
communicaticn with thig storage module;

- sald means for conveying gas allow the gas to
arrive in the technical module and thence be injected
inteo the bottom part of the module or intce the top part
of the medule, through the wall in common of the
technical module;

- said means for discharging the gas ave situated

on the same wall as the means for conveying gas and
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allow the gas to be discharged from the
storage module to the technical wmodule and thence to

the outside.

5. The device for storing articles in a controlled
atmosphere as c¢laimed in ocne of claims 1 to 3,
characterized Dby the implementation of the £following
measures:

- g2id 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 this storage module;

- sald means for conveying gag allow the gas to
arrive in the technical medule and thence be injected
into the bottom part of the module or into the top part
of the wmodule, through the wall in common o©of the
technical module;

- it couprises at least one gas collection and
digcharge module, likewise contiguous with and gecured
Lo #sald storage module at the game vertical wall in
commonn  of the technical module, said means of
discharging the gas allowing the gases to bhe disdharged
from the storage module to the collection module and

thance to the outgide.

G. The device for storing articles in a controlied
atmosphere ag claimed in claim 5, characterized in that
the gas collection and discharge module is fitted with
at least one nonreturn valve preventing gages
discharged from the storage module from passing from

the collection module to the technical module.

7. The device for storing articles in a controlled
atmosphere as claimed in claim 4, characterized in that
it  comprises several  storage modules that  are
superposaed in order to obtain the desired overall
storage volume for the articles, and in that associated
with each gtorage module is technical module,

a
contiguous with and secured to the storage wmedule in
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gquestion at one of the wvertical wallg therecof, in
fluidic communication with this storage module, means
for conveying gas allowing the gas to arrive in eac

technical module and thence be injected intc the bottom
part of the associated module or into the Gtop part of
the associated module, through the wall they have in
common:, means for discharging the gag being gituated on
the same wall as the means for conveying gas and
allowing the gas to be discharged from the storage
module to the associlated technical module and thence to
the cutside.

B. The device for storing articles in a controlled
atmosphere as c¢laimed in claim 5, characterized in that
it comprises several storage modules that are
superpoged in order to cobtain the desired overall
storage volume for the articles, and in that agsociated
with each storage module 18 a technical wodule,
contiguous with and secured to the storage wodule in
gquestion at one cf the wvertical wallg therecf, 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 bottom
part o©of the associated module or into the top part of
the assoclated module, through the wall they have in
common, and in that, asgsociated with each storage
module 1s a gas collection and discharge module,
likewise contiguous with and secured to the storage
module at the sgame vertical wall in common of the
technical moedule, said means of digcharging the gas
allowing the gases to be discharged from the storage
module to the collection module associated with it and

thence to the outside.

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

hollow wvertical column to which all of the gases



18
digcharged from each storage module of the

device are returned.

10. The device for storing articles in a controlled
atmosphere as claimed in one of the preceding claims,
characterized in that said wmeans for conveying gas
comprise only elements of a pneumatic type, to the

exclusion of any electyical element.



