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1 STORAGE BAG Field of the Invention The present invention relates to
a bag arranged to allow passage of air between 5 inside the bag and
atmosphere when the bag is being filled, whilst inhibiting passage of air
from between inside the bag and atmosphere in a bag filled or partially
filled state. Background of the Invention 40 Various types of bag are used
for industrial packaging of products for shipping and/or storage. Three
common types of machines for fignoRuabp&E@re: (i) augur machines,
which, basically, employ a screw feeder arrangement; (ii) impeller
machines, using a rotary vane impeller; and (iii) pneumatic machines
Widgh BficheciirAtstict for filling the bag. 15 For filling of bags by a
plLEumatlc acker rod t |sf rce into the ba %@ﬁ essurised air. Thu

FoRI&SE sﬁEF%’é%e WiRassagees gl etween
quisidly tile lbl@g\lidm&@tmbsphmngﬂba ld@@ Biggisateinydilleppraadbtisnhibiting
for the bag}ﬁe& n to ass rom the b nte or to. 20 filled
Aot §%dﬂ ?ﬁe%”ﬂr °88Hﬁée D 2RAgfiled or

f;ﬂargaFFyofllladrmtay@.es of products WhICh are to be stored in the bags, this
requirement does not impose any serious limitations. However, some
products are sensitive to contamination from atmosphere; for example,
t%phgmmtﬂdmf meglnvetmiom nature (e.g. some powders), and/or are

(? eco?ntt)a I%Sg %F%Qé{ Po%ﬂrdsu g?b@érﬁégﬁhérote 8W8|t%r G%rc§hipping

vides an’impermea € pro
fmrd/moatamgmt'ﬁhrbatcbmmmetyp&mwfem%mere&ee filfing Soohibsige are: (i)

196,090 SLENACLInG B, BRSTENAG B RBILS" 4o BHRSIH R RA MaREement; (i)
impeller machines, using a rotary vane impeller; and (iii) pneumatic machines

which fluidise the product for filling the bag.

For filling of bags by a pneumatic packer, product is forced into the bag by
pressurised air. Thus, if allowances are not made for the pressurised air inside
the bag, the bag quickly fills up with this air, inhibiting the bag filling rate. One
approach is for the bag design to allow passage of air from the bag interior to
atmosphere. This prevents a build-up of air pressure inside the bag during
filling. For many types of products which are to be stored in the bags, this
requirement does not impose any serious limitations. However, some products
are sensitive to contamination from atmosphere; for example, the products are
hygroscopic in nature (e.g. some powders), and/or are liable to be contaminated

by odours in the air, (e.g. cocoa powder).

One design of bag provides an impermeable barrier to protect the product from
contamination but, because of the need for release of air from inside the bag
during filling, the impermeable barrier is punctured to allow air from the
pneumatic packing machine to exhaust to atmosphere. However, puncturing of
the impermeable layer defeats the original purpose of the layer: to protect the
contents of the bag from contamination.
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30 pneumatic packing machine to exhaust to atmosphere. However,
puncturing of the impermeable layer defeats the original purpose of the
layer: to protect the contents of the bag from contamination. 2 Therefore,
it can be seen that existing bag designs for pneumatic packers may
compromise the quality of these products. 5 In view of the foregoing
design considerations, the designer or manufacturer of such a valve bag
is caught up in a "Catch-22" situation: does one compromise product

ality to ensure high filling rate? Ope design, which attempts to gvercome
e A BT h8 FH h BAB T HIT e RGHUBP G 2w may
iorrpseratdite Ghelbpeiikbiecprdesels. inner permeable layer 103, an
intermediate impermeable layer 105, an outer permeable layer 107, and
an aperture 109 in fluid communication with an inside 111 of the inner

lay &1l 3f Ahfil lfogegmin ofde pigpuccaisidesatien $n dh s designerinsevaolfacturer of

the sid ; 9 for filling of th e |
T T
andkrcfogeatitr donensuse doakefilingtiatedf the product from the external

environment and the bag interior upon filling. The layer 105 completely
surrounds the inner layer 103, with at least one overlapping portion at

Kane(dpsigsavbich diteronts dacouptcame s 10mblsThis dustreded in Figure 1.
fﬁg@ﬂ?@%@%@&&oﬁ%gﬁ/@r@a@f LAY RXISHIR QT tgdayey 1o dhcludes an

Se portions. When one valve is provided, the intermediate [ayer is
s peshedblrelayannl Ghieh duepredipteuinremsanklairyanyEld, an outer

RBARIEIS, YT FPPR AR §PEHRP 0BNRFRANEFhMBHCANE VRN an inside

layer 105 thus allow passage of air in the valve bag during filling. When

tha ireéribe innestigen 8B bagfitiner weakotRfipnaHMatipraaakertkeot shown) is

R EHRESRI YR %@ﬁﬂy@sﬁs@%mnﬂa%#%r 695- 1dYs TREGnpermeable

causes the inner and outer layérs 103, 107 tdo come toq h(:c:-rr], th%reby ding th
m, thereby providing the

intermediate layer 105 is typically a layer of PE fi
barrier to ensure minimal contamination of the product from the external
environment and the bag interior upon filling. The layer 105 completely
surrounds the inner layer 103, with at least one overlapping portion at point(s)
105a such that one end of a first part 105¢c of the layer 105 overlaps the
opposite end of a second part 105b of the layer 105 at these portions. When
one valve is provided, the intermediate layer is made up of a layer of film which
completely surrounds the inner layer, one end 105¢ overlapping the end 105b.
These one or more valves of layer 105 thus allow passage of air in the valve
bag during filling. When the interior 111 of the inner bag layer starts to fill with
product, the product exerts a force on the inside of the inner layer 103. This
force causes the inner and outer layers 103, 107 to come together, thereby
causing the valve(s) 105a to close and inhibit passage of air between the inside

of the bag and atmosphere.

A disadvantage of this arrangement is that, generally speaking, such bags are
made with standard machines and the range of overlap which can be provided

for the layer(s) 105 is extremely limited. That is, the intermediate layer 105
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causing the valve(s) 105a to close and inhibit passage of air between the
inside of the bag and atmosphere. 30 A disadvantage of this arrangement
is that, generally speaking, such bags are made with standard machines
and the range of overlap which can be provided for the layer(s) 105 is
extremely limited. That is, the intermediate layer 105 3 must effectively
surround the inner layer completely, subject to there being one ore more

eheﬁkm&ﬁéﬁ)%r?cblmtatbs@(ﬁ)d@&ar@/@fmﬁ;ﬂt@mlﬁnméameftmimg one

OV ORI VAVBS, HIRRevEr e AN i B bUMTBER B oporiap of

tbdﬁ‘ﬂi@y%r 105t$al1 @@odﬁm;ltéemhiam wiib tlwgéanﬂwddmt@meme better the
%rp ent| nTh tlon IS defined by clalrn i f
R eTeEhaG e i, @ 8}9(3\!8& SV ENES BtIEEN eﬁ‘é{g%é’é’ 'ons ©
10bdajam mﬁecmematdliﬁwllt (11] ﬂt&\lm/knmmtba@tﬁrﬁgmmmmery

dispensed with completely. Thus, an efficient check valve function may be
provided without the constraints of the standard bag assembly machinery.
Sm'nmmt'ymﬁltfmiumtbfdhe invention are defined by the dependent

Cﬁlmi':'nvmn ion Fe(?gf'ﬂ%& Pﬁ]é% Féwqo I§8 %?%%%%ﬁ @@ H%d OAHEMIngly, the

ors orlng a ag as clar r|e eSCI’I rawings
Eemmmmmrtﬁnhbehwanoamiﬂ ridbthe tRscribkdbyinteyroédiadenpiyer of the

"Kﬁﬁm?n%%g r&”?? E)réh? T}ﬁ\o v%?r% %\,&Wﬁg@?‘jjlg \M;%L@QH eélff'iﬁlgnt check

cross-sectional VI w of a e bag; trates a

a(amed flagpeticnfirseymi dinowittast twishouéritien cmmlﬁsm&tﬁa&aﬁebd@rd bag
ec embodiment of the invention; Figure 4 illustrates a

bag acc B%ﬁ%ﬁ% a8t ird embodiment of the invention;

Some optional features of the invention are defined by the dependent claims. In
one aspect, the invention also provides a method of filling and/or storing a bag
as claimed.

Brief Description of the Drawings

Embodiments of the invention will now be described by way of example, with
reference to the accompanying drawings, of which:

Figure 1 is a cross-sectional view of a known valve bag;

Figure 2 illustrates a bag according to a first embodiment of the invention;
Figure 3 illustrates a bag according to a second embodiment of the invention;
Figure 4 illustrates a bag according to a third embodiment of the invention;
Figure 5 illustrates a bag according to a fourth embodiment of the present
invention;

Figure 6 illustrates a bag according to a fifth embodiment of the present
invention;

Figure 7 illustrates a bag according to a sixth embodiment of the present

invention;
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25 Figure 5 illustrates a bag according to a fourth embodiment of the
present invention; Figure 6 illustrates a bag according to a fifth
embodiment of the present invention; Figure 7 illustrates a bag according
to a sixth embodiment of the present 30 invention; 4 Detailed Description
of Embodiments Figure 2a is a cross-seqtional view of a first embodiment
and illustrates the bag 5 in a bag filling state. Figure 2b is a
cross-sectional view of the bag of Figure 2a in a bag filled state. Referring
to Figure 2a, the bag 201 includes an inner layer 203 which comprises a
portion of impermeable material 204 and a portion of permeable io

agfifld O sOiftiRh SFETAbediféatsayer 209 which comprises a

portion of permeable material 208 and a portion of impermeable material
SR o B R BT Heeth A ) R AT S MaLizRs the bag
nhﬁrﬁcwaOﬁlmfgﬂma'tm@igay@rzws. d keolsagsbation KingéwddiahaxisagOer (figure 2a
the present view the axis is perpendicular to the .Bag | 203

i e B b

f§]oective portions is 205 and 207 of permeable and
impermeable materials are arranged for relative radial movement

respective to the. longitudinal axis 200.9f the lint recli .
a%%t%”??l. v e'ﬂ%%e 'E)é%g ?Elnﬁei?@%ng)é {ln Q%%%%in%%spaﬁgggir%%? 0503 which
proshprigestsspamwiig n26f dnepfencexhbito aidddl 130dheamher ydiop0sffieenmeable
a_pneumatj ker, (0 n) n : , ,
A TR AR A ST S5  porion o
Rerausatiecnateriah A8 @nbaiparfion of impagoeableakderial the7 arranged, in
P[ i) e%%%&%%ﬂ? %%%élfaﬂﬁgw S‘JJS&%@&%M%@%@?&S BbAA3b8 cRithe inner
rom the pneumatic packer exiausts to

layer 203. The bag has a longitudinal axis 200 (in the present view the axis is
perpendicular to the page). Bag layers 203 and 209 and the respective portions
205 and 207 of permeable and impermeable materials are arranged for relative
radial movement respective to the longitudinal axis 200 of the bag 201 in the

direction of arrows 211.

When the bag is being filled in a bag filling state, air and product (not shown)
are forced into inside 213 the inner layer 203 from a pneumatic packer (not
shown) connected to an aperture of the bag (also not shown) in fluid
communication with the inside 213 of the bag. Because the impermeable
portion 207 is arranged in relation to the permeable portion 205 to define a flow
path for passage of air; that is, air from the pneumatic packer exhausts to
atmosphere from the bag interior 213 through the permeable portion 205 of the
inner layer 203 along the paths 206 between the inner layer 203 and the
impermeable portion 207 of the outer layer through the permeable portion 208
of the outer layer 209.

It will be appreciated the illustration in Figure 2 is not intended to convey any
meaning of respective dimensions of the inner and outer layers of the bag but,
simply, to illustrate the bag and the valve function conceptually. Thus, the
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25 atmosphere from the bag interior 213 through the permeable portion
205 of the inner layer 203 along the paths 206 between the inner layer
203 and the impermeable portion 207 of the outer layer through the
permeable portion 208 of the outer layer 209. 30 It will be appreciated the
illustration in Figure 2 is not intended to gonvey any meaning of
respective dimensions of the inner and outer layers of the bag but,

?Fg%ﬁsﬁgﬁ@&f?tgéb%%ﬂ?@?dtﬂfiﬁﬂ@ﬁéﬁﬂ?l@t@ﬂ?}@@tuaﬂgthhﬂﬁmgbeof radial
Imensions of a gap between the Inn na outer layers and the range
JrRvgerid0hR AT REHRN AreL AR Q‘itlﬁg YriGk ﬁﬁeﬂﬂéﬁff@gbnificant.

Referring to Figure 2b, the bag in a bag filled state is shown. (It will be 5

ecjated that a bag_filled state will include any state in which,the ba .
I CEtR SIS FiahE ReDal iy B8 TSy SialealR, RGN Ut wil be
Riiootectidned stavenpuyttitidzhgtatenail 208 indes eayssthtadmpevhiats thedbag may
207 to.move radi in the direction 211 so that these io
SRR RSN 15 Re oA e 58 R BraReRig ey iBhuct (not
estiawis) patibe0tat titedgio2hdrélag ichibétay frew pddio e Getviéednto move
atmosphere, and the innerJayer. Thus, .i air fr phere
B e eI 2T Sl Wi, e SOl R B dfther as
tshoohithEigupe 2bhe diilis purang @0t daeisesténtagshaost pathepddfdo close,

S 80 S U 2RO AR 3 er. T,

Acgeereingfigittiecimpdmasgblerpdnins RE72dSetha dbnar e b vedds iAbibited.
Q?@%ﬁ!ﬁe@%{é‘lﬁ #9P 8!8&?4%’[8‘%?% e ﬂiéBBxBVSEJdﬁan 207 of the

epe upon various factors such as the sensitivity of the store

mutriclayaicPlf overlags theergrmeghisioorion PRyl iBnevdAry 203 can
BRIV ASHOEIP & ot iHEY hoSRRIIRANGIERINAG [iesSOeERIBiRd'to known

the products are particularly 20 Sensitive to the extérnal environment (e.g.
doapa) Aseardingly, dhen isIpeEMeable portion 207 does not have to overlap the

permeable portion 205 completely. Indeed, the extent of the overlap depends
upon various factors such as the sensitivity of the stored products and the
storage time of the products and any range of overlap may be performed by
judicious assembly of the bag layers. Therefore, if the products are particularly
sensitive to the external environment (e.g. cocoa), the surface area of the
impermeable portion 207 may be arranged to be larger than a corresponding
surface area of the permeable portion 205. Therefore, in the filled state of
Figure 2b, permeable portion 205 is completely covered by the corresponding
impermeable portion 207 and flow of air is completely inhibited; that is, blocked.
However, the impermeable portion 207 need only cover the permeable portion
205 partially to inhibit passage of air between inside 213 the inner layer 205 and

atmosphere.

Thus, by providing the inner layer 203 which comprises both portions of
permeable and impermeable material 205, 204, opposite ends of the layer 105

overlapping each other as in Figure 1 is thus not required. Accordingly,
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impermeable portion 207 may be arranged to be larger than a
corresponding surface area of the permeable portion 205. Therefore, in
the filled state of Figure 2b, permeable portion 205 is completely covered
by the corresponding impermeable portion 207 and flow of air is
completely inhibited; that is, blocked. 25 ¢lowever, the impermeable
portion 207 need only cover the permeable portion 205 partially to inhibit

mﬁwwémheé %ﬁa@dm@@ae?sb?umseﬂﬁ@élﬂé&ha%uanwrﬁM%m@qswe and

Thus prOV|d|n nner er 20 WhICh comgrlses both portions of
gﬁfésﬁﬁ enP'ﬁ ASFYHI 583 pposite ends of the

Iayer 105 overlapplng each other as in Figure 1 is thus not required.

6 embod ents also ss impermeable materia
T H A e Al e e e S G et Lk AU grangement
destthah fthrdwehs@vmtawmf the anﬁbodim&m@ﬂém 2lovestthedimphifying the
arran nt_s is that the bag is made u o layers, thereh ,
Ry R G SRR S BEARl S BRTHERS,  reducing

pashrasporetingingstorresponding costs. Further, when the bag of Figure 2
is stored in the correct manner - that is, the to bag is in a bag stored state
- correct orientation of the bag (or, more specifically, correct orientation of
tﬁ@ﬂbmemmwmmebaglwé figotier? ts stormthamtieel.cOnis dtappensundoat is, the

”B% ctlonof VB 0@’ %E&oﬁ f‘ﬁsmr %EHFEP 6?%%%‘? JANG! 1%'38%%0' f8r, more

nanun e force of gravity Act Ing on t
rmpglﬁtzailm c@sech@mathrebthngahemdlm yahaffdonction to be

| lural t t
R T8 I WafE sucn
dheh o Malvenis wileateds thetan fercendeysidiryadrihecbagpdhedgrasiiof gravity

Eﬁ%ﬁ(&%%é%@%@‘éﬁgﬂ#@rﬁ%@%1'8%(\)%?9!@&%6&‘?@%9&&&%'ﬂP&rsealing

effect. Alternatively or additionally, if a plurality of bags are stacked one on top
of the other, the effect of a bag on the bag directly below it, depending on the
orientation of the valves, is that the force of gravity on the upper bag will
enhance the sealing effect of at least the lower bag and perhaps the upper bag
too.

It should be appreciated that the respective permeable and impermeable
portions of the bag can be manufactured according to numerous techniques
which are known to a skilled person . For instance, the impermeable portions of
the bag can be made by coating the relevant portions of the bag with plastic,
whilst the permeable portions can be made by producing perforations or holes
on an impermeable material or, simply, making the portion of permeable

material such as paper.

In embodiments, the plastic for the portions of impermeable material is selected
according to its electrostatic properties. Thus, when a plastic material is used to
form the impermeable portions, the impermeable portion of the outer layer 207

will be attracted to the impermeable portion of the inner layer 203 by
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too. 20 It should be appreciated that the respective permeable and
impermeable portions of the bag can be manufactured according to
numerous techniques which are known to a skilled person . For instance,
the impermeable portions of the bag can be made by coating the relevant
portions of the bag with plastic, 25 whilstythe permeable portions can be
made by producing perforations or holes on an impermeable material or,

Sineptye SEatdNEhHg 9THARS bbRiBIRA BRIt IRaIeH8lISYeh vl BaPedhkred to another.
embodiments, the

 plastic for the portions of impermeable, material |s .

AN G LA oM PRNE RNl 16 CICHRPENES. PRISHnH o Madgers wil
repterildsisedHibitiorotheaisspgandadite p tisodpetip s e eaiacky” material
portion of the puter layer 207 wijll be attracted to the impermeahle pprtio
57 e RIS 7 S0y T B RSB b Qe R PR i clon.
one layer will be adhered to another. Such an attraction between the

rresponding_partions af the layers will_enhance the nhibitiop.of
T S A S B QEBIE  ERL ShRE N il 3 shows
stides-secticalsiovimwst thm adhah Eégtire Sealing function. 5 Figure 3ais a
perspective view of a second embodiment. Figure 3b shows a
cross-sectional view of the bag of Figure 3a. It will be appreciated that
sl firincipleceoiatedrétiah sipplgrfaprineiples iofillugetatidnnappke for the bag
ﬁiﬂHéﬁ%tgcﬂﬁrfméof@?%g 3a, the bag 301 includes an inner layer which
comprises a portion of permeable material 303 and a portion of
impermeable material 305. In this embodiment, the outer layer of the bag

i%@f@ﬁfg%:fg;m &%3@5,%&%Bﬁ%ﬁ??ﬁ&@d@é@ﬁ%\ﬂ{@%@? 'QHRGS Bfprises a

permea n 303 of the inner
portion of permeable material 303 and a portion of impermeable material 305. In

this embodiment, the outer layer of the bag is a first outer layer 307 of
impermeable material which surrounds the permeable portion 303 of the inner
layer. The first outer layer(s) 307 is/are disposed between the inner layer 303
and a second outer layer 309, which may be made entirely of permeable
material. The respective layers of the embodiment are held in their positions
either by conventional gluing means at the top/bottom ends (with respect to the
longitudinal axis 300).

Referring to Figure 3b, the bag provides similar functionality to the bag of Figure
2 so that air exhausts to atmosphere from inside the inner layer 303 in the
direction of the arrows 306. Similarly, when the bag is filled, product in the bag
causes abutment of the permeable portion 303 of the inner layer against the
impermeable portion 307 of the first outer layer, and inhibits air from flowing
between the atmosphere and the bag interior.

Note that the outer layer(s) 307 surround the inner layer partially in this
embodiment. Thus, less material is used for this layer. Further, the outer layer
comprises a plurality of impermeable portions 307 and the inner layer has a
corresponding number of permeable portions. However, depending on the
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layer. The first outer layer(s) 307 is/are disposed between the inner layer
303 and a second outer layer 309, which may be made entirely of
permeable material. The respective layers of the embodiment are held in
their positions either by conventional gluing means at the top/bottom ends
(with respect to the 20 longitudinal axis 300). Referring to Figure 3b, the
bag provides similar functionality to the bag of Figure 2 so that air

e ; rom insid el r i irectian qf
oHSm APARR LT RO BRI T D P Sh o
cS05e5RRNARRAE of the Fermeeibnl permearbiBandHeprsneaiie agaliens.

the impermeable portion 307 of the first outer layer, and inhibits air from
flowing between the atmosphere and the bag interior. Note that the outer

IdyOHES 467SarRIRRABVANEVL9ER Saihapipagisey. drigsgitshows a cross-
Thestidess Uiake ot usas decdusdaner ti iRl dhaHiridayer

comprises a plurality of impermeable portions 307 and the inner layer has
a corresponding number of permeable portions. However, depending on

then8 tpagtictifeg raanaeaeni4l is BRPhIGCRSIALY 6 HRAIRY D8 SRELEBCThe inner
correspondence inége numké%iﬁof permeable and impermeable portions.

FIGYTE 3 A RPBERRBGRRFRY ARG &0 SEFhIRSERERDBPHERRS104. The
g(ﬁﬁ-f) Fo)atmﬂmyﬁr\/iﬁw d%thﬁabi@gm@ﬁrﬁmf%pﬁw%@@[@bgg'é_lijﬁnéu'mﬁmds the
ag of figures 4a and 4h is similar tp that of Figures 3a an . The inper
TP R0 Gr AP Piso At SR B RIS pHEuAaR the chec
A0divEhraatfssipafteidayesiily df thasie porid e pey meslitdnaiorialend 406.
surrounds the io inner layer only partially. Thus, air exhausts to
atmosphere through the check valve made up of the overlap of these
pbitjores A isikuptegpddiivavimmscfC6fobithenibisdinpenspective view of a
fourth embodiment 15 Referring to Figure 5, an end 509 of the first outer
layer 507 of the bag 501 is
Referring to Figure 5, an end 509 of the first outer layer 507 of the bag 501 is

affixed to the inner layer. In embodiments, the end 509 is affixed to the inner
layer for the full length of the bag, indicated by dashed line 509a. Typically, the
end of the outer layer 507 is affixed using glue. However, any suitable

attachment means which is known to a skilled reader can be applied.

This embodiment advantageously may increase the size of the air passage for
the exhaust of air to atmosphere as, by affixing the first end of the outer layer to
the inner layer, this is retained in position and air pressure from inside the bag
cannot move this end from its fixed position. The air permeability of the bag is
increased as the valve between the corresponding permeable portion of the
inner layer and impermeable portion of the first inner layer 507 is now larger.

Figure 6 is plan view of a fifth embodiment.
Referring to Figure 6, the bag 601 includes a side opening (aperture) 602 for

filling, an inner layer comprising a portion of permeable material 603 and a
portion of impermeable material 605, and an outer layer 607 of impermeable
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affixed to the inner layer. In embodiments, the end 509 is affixed to the
inner layer for the full length of the bag, indicated by dashed fine 509a.
Typically, the end of the outer layer 507 is affixed using glue. However,
any suitable attachment means which is known to a skilled reader can be
applied. 20 This embodiment advantagegusly may increase the size of the
air passage for the exhaust of air to atmosphere as, by affixing the first

eﬁ%@r@ﬁm%efﬂé%%btﬂo%%ﬁrel?é(%‘oﬁ‘@f '%@WI%QP%‘?“meed to

pressure from inside the a cannot move this end from its fixed é%osmon
THhe dnseimebili t}ﬁo@@ﬁ@w&gﬁ@%&mé%ba%%@t@wémm Hrréthe bag.

corresponding permeable portion of the inner layer and impermeable
portion of the first inner layer 507 is now larger. Figure 6 is plan view of a

f.ﬁh%rﬁ%@ﬁﬁeﬂfi'@a REFEIAR S0 MGIRE ENte MRLPBBHYINERRRIMESRIE Portion of

(BperareehRBAGRH BlRG 1ﬁ@3frh’%)@kﬁ6"fmr§l§‘tgwaaﬁ0é¥%Qément is of
erm able material 603 and a partion of impermeable material 6Q5, and

aﬂ &E?é?f 5 C80% AP TR NASan BNeh ARIRG: iR tﬁ&?@p%ﬁf@\ﬁ'ﬁl &ngt shown)
GRizah i thatolayer ol 7seaisdalfinedisttdhe wday@ﬁdeaeza@ﬁth)ag Thus,

s located adjacent afrst nd 610 of the bag. e corre
e B e TR et 1S R BB B G B s the vaive
argirthegesaidaneant thl$, fll‘ﬁrebsl ehgubnghnamarsasticiaantdgidustion of air to
practical consideration as, during filling, the force of gravity (not shown)

Ssmrﬁroduct will settle on the bottom, second end 612 of the bag.
Thus, the product will not exert a force on the permeable portion to close

T S S SR
cross-sectional views of a sixth embodiment. Referrlng to these figures,
ﬂffei%?ﬁrrléa&? ﬁﬁég@ef%%ﬁ 7O]ﬂ{% %%%? Fa"yé’F %ff {ﬁe bag 701 is made up of a first
inner layer 703 of permeable material and a second inner layer 705 of
impermeable material. The bag also has an outer layer 709 of permeable
material. At least one end 707 of the second inner layer 705 is affixed to the first
inner layer 703 by conventional attachment means. The second inner layer 705
partially surrounds the first inner layer. Typically, a conventional attachment
means can be gluing, but is however not restricted to such. This is a significant
feature of the bag and may be provided independently. The end 707 may be
affixed to an impermeable portion of the inner bag layer to ensure exhaustion of

air from inside the bag is not impeded by the fixed part.

This embodiment may advantageously increase the air permeability of the bag
as the passage of air flow 706 between the corresponding permeable portion of
the first inner layer 703 and impermeable portion of the second inner layer 705

is increased.

Various modifications to the embodiments described above can be made. For
example, the outer layer of the bag may comprise a plurality of portions of
impermeable material, with the inner layer comprising a corresponding plurality



15 inner layer 703 of permeable material and a second inner layer 705 of
impermeable material. The bag also has an outer layer 709 of permeable
material. At least one end 707 of the second inner layer 705 is affixed to
the first inner layer 703 by conventional attachment means. The second
inner layer 705 partially surrounds the figgt inner layer. Typically, a
conventional attachment 20 means can be gluing, but is however not

rRFUris&pshEABICHoHIENS ASIHRIARYY fentuipPithrbar. anfidayRigement will

provided independently. The end 707 may be affixed to an impermeable

pBRRSARGH: AhQY BRI w Al dipRutiR R Hiarinn tnsiae afmosphere,
bakisBPLCRRRARE BEREPEH pafndablitssTROgHy Qﬂlﬁrﬂr‘?/a bag-filling state.
advantageously increase the air permeablllty of the bag as the passage

of air flow 706 between the corresponding permeable portion of the first
iMmieudayaitiO3gndrispeivesable pridopsdihesesapddnagidaye My iparticular

incr d. 30 \Various modlflcatlons to the embodjments described above
B OB AP A E AT AR AT M W NE S R Flola Claims, as

plithbty ciepotticihe @kllmaeenaahlwnmwabpwhﬂ@ érmnaniayievention.
comprising a corresponding plurality 10 of permeable portions to achieve
a similar result. This arrangement will accordingly allow a higher flow of
air from the bag interior to the atmosphere, thereby achieving a higher air
permeability of the bag during a bag-filling state. 5 Thus, although the
invention has been described above using particular embodiments, many
variations are possible within the scope of the claims, as will be clear to
the skilled reader, without departing from the invention. MCSLLP 11
CLAIMS 1. A bag comprising:
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an aperture for filling the bag; 5 an inner layer having a portion of
permeable material and a portion of impermeable material; and an outer

layer having a portion of impermeable material arranged in relation to the MCSLLP

permeable portion of the inner layer to allow passage of air between

inside the inner layer and atmosphere during a bag filling state, and to 10
inhibit passage of air between inside the inner layer and atmosphere in a
CaqrIfllgd state or in a bag stored state by directly sealing against the

portion of impermeable material of the inner layer. is 2. The bag of claim
1, wherein the permeable portion of the inner layer and the impermeable
pprtionpobﬁga(;mf@j’rigm@r; are arranged to allow relative radial movement

between the portions, fhereby tq define a path for passage of air through
the peﬁﬂe%%t}ﬂfﬁﬂ%@@lgetﬁ%qé?%yer to atmosphere in a bag filling

state, wheirgier iayebagigdastaitioprofpelrindbblbagataraeasd e airient of
of the ZOfﬁﬁrmeable ortion of the inner layer to abut the impermeable

W('SW% & MRy 'V%Whereby to inhibit passage of air between inside

the ir}nan Ieumrra?;ﬂﬁammﬁ@*@r@glﬂioﬁgﬁ hap@hﬁbnelrﬁatdiﬁhhaaram@im
a surface area of the | ermeanplie ortion of the outer layer Is greater
(Rl A nsrmealRnt e o B klay et Ao PRSRA0E of i

begvekanygicreething radaiy avierdintthe dprgforthemepmbagediliagssiedadand to
outer layer, the outer layer being disposed between the inper layer and

BEBIL RESREE Al RS S G168 15 el B PG AR A Akag
filserdeaterds iareabggdtorsdretatadopneliacty Singadataliyst the portion of
impermeable material of the inner layer.

2. The bag of claim 1, wherein the permeable portion of the inner layer and
the impermeable portion of the outer layer are arranged to allow relative radial
movement between the portions, thereby to define a path for passage of air
through the permeable portion of the inner layer to atmosphere in a bag filling
state, wherein, in a bag filled state, product in the bag causes at least part of the
permeable portion of the inner layer to abut the impermeable portion of the
outer layer thereby to inhibit passage of air between inside the inner layer and

atmosphere.

3. The bag of claim 1 or claim 2, wherein a surface area of the impermeable
portion of the outer layer is greater than a surface area of the impermeable

portion of the inner layer.

4. The bag of any preceding claim, wherein the bag further comprises a
second outer layer, the outer layer being disposed between the inner layer and

the second outer layer.
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6. The bag of any preceding claim, wherein the outer layer comprises an

5 end which is affixed to the inner layer. 7. The bag of claim 6, wherein the MCSLLP
end of the outer layer is affixed to the impermeable portion of the inner

layer. io 8. The bag of any preceding claim, wherein the outer layer

comprises a plurality of portions of impermeable material and the inner

layer comprises a corresponding plurality of permeable portions. 9. The

bag of ARy perreftgirlaimwmdreinimhbeutackipeicampiirrstirslin®and the

secortg inner Ia,y rs, the first inner layer corresponding to the permeable
¥HPAL'Q8%ond inner layer corresponding to the impermeable

portion, the second inner layer surrounding the first inner layer partially

d bejng_affixed to the first jnner layer. 20 10. The bag of d
i, W R0 LRI Gor IR LHS BUISE UL RATT RS 2n

mwhmngrgfmw\gemgdm@nggdﬁst end of the bag. 11. The bag of
any preceding claim, wherein the portions of impermeable 25 material in

the inner and outer layers are formed from a plastic material selected for

BlectroFiasioagoplectigm@, te plantichioetie sfatiwosiel imperisediied to the
material | the inner aﬂ%outer layers to be attracted to one another

Fﬁ‘&%@(}%ﬁ éﬁﬁgﬁﬁgnlﬂ e skeid %’é%rage of air between inside the inner

layer and atmosphere in the bag filled state or in a bag empty state. 30

roducr:?‘?éﬁhq%d Offé i ﬁr@?%@é&%%ﬁﬁ tvc\)/haen ein tﬂglomu erﬁ%ylelr \évcl}rrﬁgrlses a
plurality of portions of impermeable material and the inner layer comprises a
corresponding plurality of permeable portions.

9. The bag of any preceding claim, wherein the inner layer comprises first
and second inner layers, the first inner layer corresponding to the permeable
portion and the second inner layer corresponding to the impermeable portion,
the second inner layer surrounding the first inner layer partially and being
affixed to the first inner layer.

10.  The bag of any preceding claim, wherein the aperture and the portion of
permeable material in the inner layer are arranged adjacent a first end of the

bag.

11.  The bag of any preceding claim, wherein the portions of impermeable
material in the inner and outer layers are formed from a plastic material selected
for electrostatic properties of the plastic for the portions of impermeable material
in the inner and outer layers to be attracted to one another thereby to enhance
inhibition of passage of air between inside the inner layer and atmosphere in the

bag filled state or in a bag empty state.

12. A method of filling a bag according to any of claims 1 to 11 with a product

and/or storing the bag.





