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from the product which creates con51derab1e pressure
within the pouch and which is capable of rupturing the
pouch. Consumers are reluctant to purchase or use a
product within a bloated container, so it is important to
avoid gas build up within a flexible container. Thus, it
is important to provide a flexible container which
provides for the release of gases from products packaged
in a sealed flexible container or pouch. Moreover, many
products packaged in flexible containers are damaged by
oxygen entering the flexible container and the means which
allows gas to escape from a sealed flexible pouch must
"also prevent air from entering the sealed container.

Many flexible container or pouch structures have
been devised having a self-sealing gas valve which allows
gas within a sealed flexible pouch to escape before the
internal gas pressure causes the pouch to have a bloated
appearance which causes the pouch to rupture. One such
recent U.S. patent typical of the prior art sealed
flexible pouch structures having a pressure sensitive gas
valve is Patent No. 5.059;036 issued to Richison et al.
The Richison et al structure and all other know relevant
prior art structures have self-sealing pressure sensitive
gas relief valves which are mounted on a wall of the
container as an adjunct to the container, usually after
the container has been formed, in a time consuming .
operation which increases the cost of the pouch
significantly due to increased labor and material costs.
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SUMMARY OF THE INVENTION

A pressure sensitive 'gas relief vﬁlve is provided
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with the inner end of the gas pathway opening into the
interior of the flexible container and the outer end of
the gas pathway open to the atmosphere at the outer edge
3 ' of the lateral heat seal. When the gas pressure within

: the sealed flexible pouch does not exceed the ambient
atmospheric pressure, the tortuous gas pathway collapses
at one or more points along the length thereof to prevent
air from entering the pouch, but when the gas pressure
within the pouch exceeds a predetermined value the
tortuous gas pathway will open to aliow gas to escape from
the pouch. '

When a gas flow pathway or channel is formed
between films of heat sealable polymeric material, any
change in diréction of the flow pathway from linear flow
and the mere heat sealing of the film causes stress points
within the channels creating a tendency for contiguous
thin polymeric films to adhere to each other and causes
the pathway to collapse from front to back and close the
channels to the flow of gas through the gas pathway when
there is no gas pressure from within the pouch. Also,
because polymeric film material has a memory and tends to
return to its original planar state, any pathway formed in
the said film, as by impressing a tortuous pathway in the
surface of the f£film, will tend to flatten out and collapse
in the absence of pressure from within the flexible pouch
or container. And, when the films forming the tortuous
gas pathway adhere to each other, the pathway formed in
the lateral heat seal closes. and acts as a one-way valve
so that air is not able to enter the pouch and damage
material within the pouch.
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pressure within the pouch reaches a predetermined pressure
to avoid rupturing the pouch or allowing the sealed pouch
to become bloated. Thus, in order to provide an effective
gas relief valve having contiguous films of polymeric
material, it has been found necessary to counteract to a
controlled degree the several characteristics of
superimposed thin films of polymeric material to adhere to
each other and close a narrow tortuous gas pathway formed
therebetween. One of the methods of controlling the

normal tendency of the superimposed films of polymeric __
material to stick together which can be used to provide

the herein disclosed novel gas relief valve is controlled
stretching of the films in the area which must not remain
closed (i.e. the area forming the tortuous gas pathway).

A further control over the pressure required to
open a tortuous gas pathway to allow gas to flow outwardly'
from a sealed flexible pouch is effected by controlling
the dimensions of the tortuous gas pathway, including but
not limited to the configuration of the tortuous gas
pathway, the length of the gas pathway and the presence or
absence of parallel sections in the gas pathway. It has
also been found that when the gas pathway formed in the
lateral heat seal has two convoluted channel sections
which are parallel and preferably parallel to a lateral
edge of the pouch, these parallel convoluted channels open
more readily under gas pressure from within the pouch. It
has also been found that having the length of the inner
depending parallel convoluted channel slightly longer than
the length of the upwardly extending outer convoluted
channel with the opening of the gas pathway into the
flexible pouch slightly higher or approximately opposite
the gas pathway outlet having a direct positive influence
on the ability of the channel to open readily. Figurés
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the pathway. In the absence of gas pressure within the
sealed flexible container the several gas pathway
disclosed remains closed.

While the configuration of the tortuous gas
pathway can be varied considerably, it has been found that
pressure sensitive gas valves which respond readily to
pressure within a flexible pouch have tortuous gas -
pathways which comprise two parallel convolut2d channels.
Varying the lengths of the convoluted channels changes the

~ properties of the gas valve, and in a preferred embodiment -
the inner depending convoluted channel is lightly longer
than the outer convoluted channel. By combining and
controlling Eﬁe above mentioned variables in the design of
the tortuous gas pathway, it is possible to design a gas
valve having the convoluted channels which are best suited
for storing a particular material within a sealed flexible
container. For example, where a flexible container or
pouch is to contain a product which gives off a large
volume of gas during storage, such as freshly roasted
coffee beans, the configuration of the tortuous gas
pathway will be different from the configuration of the
gas.pathway in a container for packaging dried beans.

' The invention disclosed herein also comprises a
novel method of providing a pressure sensitive gas valve
having a tortuous gas pathway formed between superimposed
thin polymeric films of heat sealable material with the
tortuous gas pathway extending across at least one of the
lateral heat seals and preferably across both lateral heat
seals of a flexible pouch or container. After_séiecting a
tortuous gas pathway having a design éuitablg for use in a
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aracteristics of which will form the front wall panel of the flexible pouch
and a2 second like web which will form the back wall panel
of the flexible pouch are positioned between a said
pre-forming die having formed therein the selected
tortuous gas pathway. The film webs are positioned
between the dies so that lateral edge portions of the webs
are disposed opposite the selected tortuous gas pathway
formed in the pre-forming dies. Pressure is applied to
the webs in the dies and the film webs are stretched
sufficiently to force the webs into the depressed areas 3?
the dies so that the gas pathway areas have a reduced
tendency to adhere.

The two film webs which have a selected lateral
edge portion thereof stretched are moved sequentially
through a £irst heat sealing station (and thereafter
optionally to a second heat:sealing station) where the
webs are precisely positioned between dies having formed
in the walls thereof grooves in the form if mirror image
pathways identical in shabe and dimensions to the tortuous
gas pathways which has been stretched into the lateral
edge portions of the £ilm webs. When the heat sealing
dies are closed on the £film webs in the heat sealing
station to join the front and rear side panels along the -
lateral edges of the panels with the tortuous gas pathway
stretched in;o the webs in registry with the tortuous gas
pathway in the heat sealing dies} the tortuous gas*
pathways formed in the lateral heat seals are not crushed
or otherwise damaged. As an optional step the heat sealed

film webs can be further heat treated in a second heat
sealing station having dies like the first heat sealing
dies to finalize the several heat seals. The heat sealed
webs are then cooled, trimmed and the pouches having an
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sections pouch having a pressure sensitive gas valve in the lateral

heat seals thereof according to the present invention,

Figure 2 is a front elevational view of a
stand-up flexible container in a folded position having a
pressure sensitive gas valve according to the present
invention,

Figure 3, Figure 3a, Figure 3b, Figure 3¢, Figure
34 and Figure 3e are schematic views of several tortuous —
gas pathways useful in forming a pressure sensitive gas
valve of the present invention,

) Figure 4 is a vertical sectxonal view of tortuous
gas pathway pre-forming dies,

Figure 5 is a schematic representation of
pre-formed £ilm webs having mirror image tortuous gas
pathways impressed therein in registry with like mirror
image gas pathways formed in heat sealing dies formed
along a film web split line corresponding to a lateral
edge of a pouch, and '

Figure 6 is a schematic diagram of the
operational steps used in forming a flexible pouch having
a pressure sensitive gas valve according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

In Figure 1 a flexible container or pouch 10 is
shown having pressure sensitive gas valves 11 of the
present invention formed integrally therewith. The pouch
10 is formed of generally rectangular front wall and rear
wall panels 12, 14, respectivély, of thin heat sealable
polymeric material. The panels 12, 14 have upper ends 13,
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thin of the panels 12, 14 are joined by heat seal 25, with
upper ends of the panels 12, 14 onily partially heat sealed
to allow for £filling of the pouch 10 with the product.

The pressure sensitive valve 11 is formed
integrally with the pouch 10 by providing on facing
surface areas of each lateral edge portion of the front
wall panel 12 and the back wall panel 14 mirror image
tortuous gas pathways 22, 22', as by treating or
stretching the surface areas to impress thereon the -
configuration of the gas pathways 22, 22'. Thereafter the
facing lateral edge portions of the panels 12, 14 are '
joined by heat sealing all areas thereof except in the
stretched areas having the form of the tortuous gas
pathway.

While a certain level of adherence of the £film
webs is desirable so that the gas pathway remains closed
when there is no excess gas pressure within the pouch 10,
in order to provide a pressure sensitive gas valve 11
which responds readily to the pressure inside a sealed
flexible container or pouch 10 an@ opens before the
internal gas pressure ruptures the pouch 10 or causes the
pouch 10 to become bloated, it is necessar& to treat the
contiguous surface areas of the front wall panel 12 and
the rear wall panel 14 where a tortuous gas pathway is
defined to overcome the tendency of contiguous surfaces of
thin polymeric £ilm to adhere to each other. Any |
treatment to reduce the tendency of thin polymeric £ilm to
adhere to each other can be used. Preferably, the
surfaces of the panels 12, 14, in which a tortuous gas
pathway is formed are subjected to stretching in 3
p:efoiming treatment which heretofor has been shown to
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pafhway, it is posswb;@htqpmpggpgﬁ ) gﬁg;formzng die 1nsert 41 having grooves
43 formed therein with the configuration of the desired
tortuous gas pathway. The £ilm web 32 is positioned in
the die insert 41 so that the gas pathway formed in the
insert 41 will engage the web 32 in an area which will
form a lateral edge portion of the pouch. Co-acting with
the die plate 40 is an air pressure die plate 45 which has
an insert 46 and a gas chamber 47 for receiving
pressurized gas, such as air..  The insert 46 has passagei‘
facing the grooves 43 in the die insert 41. When the cold
die plates 40 and 45 are closed on the section of £film web
32, air at a pressure of between 80-100 psi is introduced
into the chamber 47, and the £ilm web of metalized
polymeric material, such as poly-ester £ilm having a £ilm
thickness of about 0.004-005 mills is forced into the
grooves 43 of the cold forming dies causing the
configuration of the tortuous gas pathway to be impressed
into the surface of the film web 32. |

A similar pre-forming method is shown in Figure 6
wherein a pair of £ilm webs 33, 36 are positioned at a
pre-forming station 38. Film web 33 is positioned above a
pre-forming die plate 140 which corresponds to.the die
plate 40 of Figure 4. An air pressure die plate 145 is
positioned above the film web 33 and corresponds to the
die plate 45 of Figure 4. The £ilm web 36 is similarly
positioned adjacent a pre-forming die plate 240 and the
common air pressure die plate 145 which is a modified
version of the die plate 45 so as to provide simultaneous
pre-forming of both £ilm webs 33, 3§6. ]
With the configuraticn of the tortuous gas

pathway impressed or stretched into the surfaces of the
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which will form when the webs 33, 36 are cut a lateral
edges of a pouch 10. The f£ilm webs 33, 36 are positioned
between die plates 49, 49', with the impressed tortuous
gas pathways 22, 22', in registry with the mirror image
depressed areas in the die plates 49, 49', so that when
the die plates 49, 49', are closed upon the £ilm webs 33,
36, with a die pressure of about 80 psi and a temperature
of about 280 degrees F. for 1.2 seconds, the lateral edge™
portions of the pouch 10 are sealably joined except in the
area impressed with the configuration of the tortuous gas
" pathway, forming lateral heat seals 20, 21, with an

unobstructed tortuous gas pathway extending across at
least one of said lateral heat seals 20, 21, so that the
inner end of said pathway opens into the interior of the
flexible pouch and the ocuter end ¢of the pathway is open to
the ambient atmosphere at the outer edge of a lateral heat
seal when the £film webs are cut.

" Figure 5 represents schematically the f£ilm webs
33, 36, after having the tortuous gas pathways 22, 22°,
impressed therein at the pre-forming stations 38, with the
£ilm web positioned in the heat sealing dies 49, 49°', in
superimposed registry with mirror image gas pathways like
pathways 22, 22°*, formed in the die insert 46. The film
webs 33, 36, are labeled to designate the relationship of
adjoining pouches in the film webs and to identify the
several parts of the pouches before the webs are cut to
form individual pouches. It should be evident that the
upper gas pathway 22 of the interconnected mirror image
gas pathways is formed adjacemt the trailing edge” of the
leading pouch while the lower gas pathway 22' of the
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33, 36, are cut to form individual pouches along the split
line 23 formed by the lateral edge common to the leading
and trailing pouches in the film webs. By providing
contiguous mirror image gas pathways in the £ilm webs 33,
36, with gas pathway 22 and gas pathway 22' on opposite
sides of each pouch lateral edge along which the £ilm webs
are split to form individual pouches, a pressure sensitive
gas valve is formed in each lateral heat seal of the
flexible pouch 10 when the film web is cut to form
individual pouches.

After all the regquired heat seals have been
formed in one or more heat sealing operations the pouch is
transferred to a cooling die station 60 where the heat
seals are cooled in cold die plates 61, 61', having
structure similar in structure to die plates 49, 49°', but
maintained at cool tap water temperature until the heat
seals are sufficiently cooled to avoid distortion of the
seals. Thereafter, the film webs are cut, trimmed and the
pouches are made ready for shipping or £illing with the
product.

flexi bl e pouch ir/which a selected product is to be packa@ﬁﬁ‘ USS%& /erSOO

r ed
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In a preferred embodiment of gas valve 11 adapted
for use in a flexible pouch for packaging freshly roasted
coffee beans the tortuous gas pathway is formed of two
parallel convoluted channels 24, 26, with the inner
convoluted channel 24 having an enlarged lateral opening
27 extending into the interior,bf pouch 10 and the outer
slightly shorter upwardly extending convoluted channel 26
having a laterally extending outlet channel 28 which
extends to the outer edge of the lateral heat seal. The
lateral openings 27 of the convoluted channel 24 and the
outer end 29 of the convoluted channels 26, are only -
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optional step trgiep%%gtaggéeéLs pathway may have an interior diameter of

about 0.03 to 0.375 inches depending on the size of the
pouch and the length of the tortuous gas pathway. As
noted previously, the gas valve 51 will open when the gas
pressure within the preferred pouch 10 reaches a
predetermined value ranging between about 0.006 to 0.11
psi.

In Figure 2 of the drawing a pressure sensitive—
gas valve 51 embodying the present invention is provided -
in the lateral hest seals of a stand-up type flexible

- container or pouch 50 of known construction. The stand-up
flexible pouch is shown in Figure 2 in folded position and
is formed with opposed front wall section 52 and back wall
section 53 each with lower end edges 54, 54', and upper
end edges 55, 55'. A foldable base section 56 is provided
to facilitate the pouch 50 standing upright. Also, the
pouch 50 is provided with a Ziploc (R) type closure strip
62 in the front wall panel 52 spaced below the upper heat
seal to permit opening and closing the pouch for removal
of some of the contents without breaking any of the heat
seals of the pouch.

- The pressure sensitive gas valve 51 is
incoiporated into the lateral heat seals 58, 59 of the
pouch 50 at a point slightly below the level of the
closure strip 62, in the same manner as described in
connectiqn with the pouch 10. As in the pre-forming
treatment to which webs 33, 36, are subjected, selected
portions of the heat sealable thin polymeric £ilm webs
which form the lateral wall sections 52, 53, are-subjected
to a pre-forming treatment in which the webs are stressed
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an - 6 - integral pressure sensitiveigas in the | ateral

heat seal thereof are prepared for shipping or f||||ng BRI EF DESCRI PTI ON
OF THE DRAW NGS Fi g e % v exleblecp paving a
pressure sensitive gés va ve |E€€%B§ﬁ&{eggl f§1514Ut éﬁe?ggfagég%rdlng to

the present inventiBhngy Faseoto s“%?q”efséntmeFE%aﬂ’iﬁﬂﬁe FoeReef th&t and- up
flexi bl e contai ner tortududl gag peshddyorndavedgce the tendency of the film

webs to adhere to each other. And, before transferring
the web sections to the heat sealing dies, the foldable
base section 56 is heat sealed to the front and back wall
sections 52, 53, at a gusset spot welding station 57 using
spot welding dies 42, 42'. The film webs from which the
front and back wall sections are formed with the base
section 56 heat sealed to the film webs are positioned
between heat sealing dies having depressed areas with
mirror image_tortuous gas pathways formed therein, as in
die plates 49, 49'. The portions of the webs from which
the wall sections 52, 53, are formed and positioned in Eﬁe
heat sealing dies with the stretched £film web area having
the configuration of the gas pathway impressed therein in
registry with the dies having mirror image depressed areas
in the form of a tortuous gas pathway, and the dies closed
to heat seal the lateral edge portions of the webs to form
the lateral edges of the flexible stand-up pouch having an
unobstructed tortuous gas pathway formed therein extending
across at least on one of the lateral heat seals 58, 59,
of the flexible pouch 50, in the same manner as described
in connection with the fabrication of pouch 10.

Various thin heat sealable polymeric films can be
used in the constructions of a flexible pouch embodying
the pressure sensitive gas valve of the present invention
incliuding but not limited to metalized and non-metalized
polyester, polyolefin, polyester/polyolefin laminates,
nylon and laminated foil polymeric film material. "Many
converters of co-polymer £ilm structures are suppliers of_
the preferred thin metalized polyester £ilm for
fabricating the pressure sensitive gas valve of the
present invention, such as Clear-Lam Packgging Company,
Elk Grove Village, Illinois. )

i~



pressure sensiti ve _gas vai—VE‘aT:‘cﬁF'dr'n_ entPOHUSéd £ B350 0 ¢

Figure 3a, Figure 3b, Fi a e schematic
views of several tor “ ‘ﬁ ﬁB‘E s us ajpressure
sensitive gas val ve anentl ure 4 1is vertica
seciional view of t or t uous gas pathmay pr.e- forn1ng dies, Figure 5is a.
schematic r'epresentation of pre-formed fil miehs ving mrror image
tortuous gas pathways inpressed thereininre with like mrror inmge

gas pathways forned in heat skalihgesiled fbexihlenlponghaincluding asprresirae

e i TR oo e e e o

plrgg:j;neosensml\ee g %\75I19§ DT %ﬁ‘ ’reB]B"gé’Sé’ i&&QH:% bQi‘Xb X
formed with a back wall panel of heat sealable polymeric
material, and a front wall panel of heat sealable
polymeric material, said front wall panel being
superimposed on said back wall panel, and lateral edge
portions of said front and back wall panels being joined
by a heat seal in all areas thereof in facing registered
relationship forming a lateral heat seal of said pouch,
characterized in that the gas valve is formed integral
with the pouch by forming a tortuous gas pathway extenéipg
across said lateral edge portion of the back wall panel,
and by forming a tortuous gas pathway extending across
said lateral edge portion of the front wall panel, said
tortuous gas pathways disposed in facing registered
relationship, in which the lateral edge portions of the
front and back wall panels are not joined by the lateral
heat seal in the area of said tortuocus gas pathways, and
said tortuous gas pathway having an inner end thereof
opening into the interior of said flexible pouch at an
inner edge of said lateral heat seal and an outer end of
said tortuous gas pathway open ﬁo the ambient atmosphere
at an outer edge of said lateral heat seal. :

2. The pouch of Claim 1, characterized in that
said tortuous pathway is formed with a plurality of
parallel convoluted channels.

3. The pouch of Claim 2, characterized in that
said convoluted channels extend generally parallel to a
lateral heat seal of said pouch.

' 4. The pouch of Claim 2, characterized in that
the convoluted channel which is innermost of the plurality
of channels extends downwardly parallel.to one of said
lateral edge portions of said pouch and has a greater
length than the convolutad channel which is outermost of

I3



I nventi on. DETAI,LED DESCRI PH-GN OF THE IWEN'EIIH%IBEdﬂ Pa“qugdb?g vou v

cont ai ner or pouch 10 is as valves 11 of
the present inv ll ﬁl ’m‘g H“Egrally t ,’Fmr po h 10 is formed
of generally re and rear wa , 14,
respectively, of thln heat eealable pol yneric naterlal The panels 12, 14
e UDET o 13, e b A kA, S5 Rreri GRS oy
panel 14, are joi ne§ocbfhacinnemmass chanpeinang extending uRWATdlye, 21 of the
pouch 10. The lower ends of §he mpangbticl of tiadne2] OtHthdreriead seathadd,
with the conveoluted channel which is innermost of the plurality
of channels has at an upper end a short transverse opening
extending into the interior of said pouch and the
convoluted channel which is outermost of the plurality of
channels has extending laterally from the upper end a
transverse channel terminating at the outer edge of said
lateral heat seal.

6. The pouch of Claim 2, characterized in that
the said convoluted channels are impressed in said film
webs across an area of the lateral edge portion which has
a varying cross section. . -

7. The pouch of Claim 2, characterized in that
the front and back wall panels of said pouch having
impressed in the surface thereof two parallel convoluted
channels, the panels having a varying cross-section in an
area of the two channels, the channels extending generally
parallel to a lateral edge of the lateral heat seal of the
pouch with laterally extending channels at the upper end
thereof in approximately the same transverse plane,
whereby said gas valve opens for the ocutflow of gas from
said pouch when the gas pressure within said pouch reaches
a predetermined value. |

8. The pouch of Claim 1, characterized in that
the. inner end of said tortuous gas pathway lies in a '
transverse plane above the ocuter end of said tortuous gas
pathway.

9. The pouch of Claim 1, characterized in that
said heat sealable polymeric material has a film thickness
of from about 0.0015 to 0.008 mills.

10. The pouch of Claim 1, cha:acterized in that
said tortuous gas pathway has an internal diameter of
about 0.03 to 0.373 inches.
| 11. The pouch of Claim 1, character1zed in that
each said lateral heat seal of said pouch has an

14



y
upper ends of _the panels 12, 1A,on|y art| a aled t 9
f||||ng of the pouch 10 with the ro NS ns|?p§é”§a|%y95004
is formed integ I“llﬁ“‘ﬂ»uch 1 “ H

of each | ateral ”nllmnm the fr nd the back wal l

on f cing surface areas
panel 14 mirror i nabe Y or"t ubus” gas pat hways 22, 22' as by treating or

h h f fenlh
gas pat huays 22, 22 SR 8, LOPEG GRS BRE ARl LA ekl

panel s 12, 14 are j oVt hexeaf. seal i ng aII areas thereof except in the
stretched areas having the faem oA fhéthddoofusoPniRs D Ppressyre Hensitive gas

certain level of adhs% Of EDc{ildpidh £dr U681 (LG 90! Pladlil 925n

pat hway renains cl ose here s n as pressyre
pouch 10, in order t¥h%r ﬁ5§°5 ﬁfé%§ﬁ?@e§eﬁ§P¥§k¥Fgﬁ%?tﬁépﬁﬁ 35Fra°ter133d

by the steps of treating a selected surface area having
the configuration of a tortuous gas pathway of a first
heat sealable thin film web from which a front wall panel
of a flexible pouch is formed to reduce the tendency of
said film web to adhere to a like film web, treating a
selected surface areas having the configuration of a
tortuous gas paihway of a second heat sealable thin film
web from which a back wall panel of a flexible pouch is
formed to reduce the tendency of said film web to adhere
to a like film web, superimposing said first and second
heat sealable film webs with said pathways in registered
relationship, providing heat seal die plates having mirror
imaged depressed areas in the configuration of said
tortuous gas pathways disposed in facing relationship
along a line corresponding to a lateral edge of a said
pouch, positioning said superimposed film webs in said die
plates with the area having said gas pathway impressed in
the surface thereof in registered relationship with the
mirror image depressed area in said die plates, closing '
said heat sealing die plates on said superimposed film
webs to sealably join the said film webs in the area
corresponding to the lateral edge portions of said
flexible pouch and forming lateral heat seals, cooling the
heat seals in said film webs using cooling die plates
similar to said heat seal die plates, and thereafter
cutting said webs along a line corresponding to a lateral
edge of said pouch opening the tortuous gas pathway and
forming an unobstructed gas pathways extending across at
least one of said lateral heat seals with the 1nner end of
said pathway opening into the interior of said pouch and
the outer end of said pathway open to the atmosphere at
the outer edge of said lateral heat seal.

i5



whi ch responds r%di ly to the pressmgaleetﬂﬁm@nae a! ed: f | exi bl'e cont ai ner
or pouch 10 and dpens before the int urej r ﬂ““ﬂﬂ“”ﬂ“l 0 0 4
10 or causes the pouch 10 to becone a’% jmmm

contiguous surface areas of the fro t He feat WAl I® panel

14 where a tortuous gas pathway is defined, to overcone t he tendency of

contiguous surfaces of thin |y I C r

treatment to’reduce the tendg'f’ilcyqﬁ"ﬁ ﬁ{"' Lﬂ]‘%’ﬁr@g{@ ?I ergét oﬁgach
other can be used. Rhetesaid sekacted snrtace cﬁreﬂﬁe‘?ﬁaﬁbi% J?Z‘-’s 12nd; feGendh
a tortuous gas pat hyauti SeADdpRd NG Gebs et AnpeSbédiwitinghen a

preforning treatment m@k&&r£§¥5§(§@0 aE&St£¥%HL&§h8¥Q ﬁ&%hway ﬁ; stretching
said selected surface areas.
14. The method of Claim 12, characterized in
that said tortuous gas pathway is formed with two
{ convoluted channels extending parallel to a lateral edge
f of said pouch.

15. The method of Claim 12, characterized in
that said tortuous gas pathway is formed with an internal
diameter of about 0.125 inches.

16. The method of Claim 12, characterized in
that sajid first and second film webs are formed of a
polymeric film material having a thickness of from 0.0015

~ to 0.008 nills.

17. The method of Claim 12, characterized in
that said film webs which have their lateral edge portions
sealably jointed except in said treated areas having said
tortuous gas pathways are subjected to a further heat
sealing treatment in a second set of die plates identical
in construction with the first mentioned heat seal die
plates to reinforce said heat seals.

18. The method of Claim 12, characterized in
that said film webs have formed therein contiguous pouch
portions having tortuous gas pathways formed in the
lateral edge portions of said pouch portions with said
pouch portions in contact along a common lateral edge and
said gas pathways interconnecting across said common
lateral edge, and after said lateral edge portions are
joined by heat sealing except in said treated areas having
said tortuous gas pathways, cutting said film webs along
said common lateral edge to open each said gas pathway to
the ambient atmosphere and fcrmlng two individual flexible
pouches with a pressure sensitive gas valve in each
lateral heat seal of the flexible pouch.

—nlipe
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YITETT.C. b+ h{RSIBE
T'*bil stretgggung a single fil
; g—apbove a pre- forn1ng

die plate 40 which conprlses a pre- forn1ng “die |nsert 41 havi ng grooves 43
forgred therein with the configuration of t 1ﬁagmred tortuous gas pathmay

The filmwedb 32 is positio f %%%g%@thBQC* QAQaﬁgbgéﬁge SQinPa§Q

formed in the insert 41 wl € Web- ar ea whi orm a
| ateral edge portiddlyge for lneoﬂaétf¥ﬂﬂ\ﬂ spaled %ﬂ%¥§9¥&<§°36 i $San
air pressure die pldatseléiea\bl cthéFasavalvécis 14ﬁeélﬂdlnymmd&artheth67 for

the grooves 43 |n CAGeARE sddl botr18hs of *%??%%ﬁﬁ?e ’Q?'Z‘?q% e ]

are closed on the §@EFPoﬂr%fh?4§|ﬁqﬁéBGBE° gorm theyt ? aggngas

80- 100 psi is introddlvedhas an unobstructed tortuous gas pathway, preferably
having convoluted channels, extending across at least one
and preferably both of the lateral heat seals of the pouch
with one end of the gas pathway opening into the interior
of the flexible pouch and the outer end of the gas pathway
open to the ambient atmosphere at the outer edge of the
lateral heat seal. A method of forming a2 pressure
sensitive gas valve in each lateral heat seal of a
flexible pouch is also disclosed.

y : :
reduce the tendency of contiguous thin p
other. A conventional nethod of pre-form

ThlS Sheet Has Been Reﬂlaced
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into the chanber 47, and the filmweb of rretallzed pol ymeric rial
as pol y-ester fllmhaw ng a filmthickness_of —abeu ——-—:-:1" m i .Si ?B
forced into the grooves 43 of the cold, qrmsag ﬁTeéxsc%ﬁfé‘l 'y 0 J 9

configuratign of the tortuous gas pat hway t o the: |rrprbssed into the surface
of the fil #web 32. A simlar pre-form bg=re ot T35 "s'“ﬁommggsfdeg%geeﬁRTllaccd

wherein a palr of filmwebs 33, 36 are posiYioned at a pre-
38. Filmweb 33 is p05|t|oned above a pre-fq/gng die pl at
corresponds to the die pFi of Figure 4. An air pressur
I s positioned above the 33 4 c§responds to the die pI ate 45 of

Figure 4. The film 36 |s S|ml I tioned adjf' Qprejss’rr}sg
die plate 240 and the c D12 _'_- ﬂl e plate 14 This arfi ed

version of the die plg
both film webs 33,




Wth the configuration.of the tortuous

into the surfaces of the
next positioned at heat sealing statio
to formthe | ateral

49; 49’
pl ates 49 49'

therein which wll

filmwebs 8

|

heat seal §_20, -
each have mirror inage depressed ar eas ther
corr espondi ng to the tortuous gas pat hvvay 22722,

gas_pat hua
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é%;”mdth a die pressure of about 80 psi and a tenperatu[e of _about_280

degrees F. for 1.2 seconds, the lateral edge portiong @f MEN*%H&@& I e
seal abl y j oi ned except in the area inpressed with thg con uratlon of |t he
tortuous gas pathway,. forming lateral heat seals 20 ]JgtﬂC£d995_
unobstructed tortuous gas pathway extending across a ALl ona oAl

| ateral heat seals 20, 21, so that the inner end of sald pat hway opens into
the interior of tms_@@nﬂmm { VBT, VBt FOR eRUENT BLEe y is open
to the anbient atnosphere at.the outer. edge of a |lateral heat seal when the
filmwebs are cut. Figure 5 represents schematically the fil mwebs 33, 36,
after havi ngACKER nn PPN 22, 22', inpressed therein at the

i s 40, 49 - in 232&%%&%&%%%.1&1{9' ?R%ﬁ%i& Frhats it Te | e

pat hways 22fré%hlyfmnms&eﬂncbﬁéeel@eamserunAQ SEaldd |fdexible
container or pouch a significant amount of gas is released
from the product which creates considerable pressure
within the pouch and which is capable of rupturing the
pouch. Consumers are reluctant to purchase or use a
product within a bloated container, so it is important to
avoid gas build up within a flexible container. Thus, it
is important to provide a flexible container which
provides for the release of gases from products packaged
in a sealed flexible container or pouch. Moreover, many
products packaged in flexible containers are damaged by
oxyéen entering the flexible container and the means which
alldws_gas to escape from a seaied'flexible pouch must
also prevent air from entering the sealed container.

Many flexible container or pouch structures have
been devised-ﬁaving a self-sealing gas valve which allows
gas within a sealed flexible pouch to escape before the
internal gas pressure causes the pouch to have a bloated
éppearance which causes the pouch to rupture. One such
recent U.S. patent typical of the prior art sealed
flexible pouch structures having a pressure sensitive gas
valve is Patent No. 5,059,036 issued to Richison et al.
The Richison et al structure and all other know relevant
prior art structures have self-sealing pressure sensitive
gas relief valves which are mounted on a wall of the
container as an adjunct to the .container, usually after
the container has been formed, in a time consuming
operation which increases the cost of the pouch
significantly due to increased labor and material costs.

RY OF THE TIO .
A, pressure sensitive gas reliefyvalve is provided
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webs 33, 36, are | abeled to designate the relationship of adjoining pouches
in the filmwebs and to identify the several parts of the pouches before

t he webs are cut to formindividual pouches. It shoulg“"éégﬁﬁgfg%%éﬂﬁégt1e

upper gas pathway 22 of the interconnected_mirror inage™d _
fornmed adjacent the trailing edge of the‘l@aaing poucm %Qi[d Bnt gas
pat hway 22' of the -10- nirror inmage gas pathways iis-l.orped Al Acamt it he
| eadi ng edge of the trailing pouch and that the gas pathways 22, 22' are

i nterconnected at the |ateral edge conmon to the |eading and trailing
pouches. The byapnoatidimgs izv,a Zatenal @ige tportionsiventhat fivephedndonl y

\Q/BFPt the Til MyaRes wall Foandl's diila BN WEM 4K r PO GBEScR] Ong the
preferably at a point spaced a short distance below the
upper seal of the pouch, a tortuous gas pathway ex ding
across at least one of the lateral heat seals of tEZQBchh
with the inner end of the gas pathway opening into the
interior of the flexible container and the outer end of
the gas pathway open to the atmosphere at the outer edge
of the lateral heat seal. When the gas pressure within
the sealed flexzible pouch does not exceed the ambient
atmospheric pressure, the tortuous gas pathway collapses
at one or more points along the length thereof to prevent
air from entering the pouch, but when the gas pressure
within the pouch exceeds a predetermined value the
tortuous gas pathway will open to allow gas to escape from
the pouch. .

When a gas flow pathway or channel is formed
between films of heat sealable polymeric material, any
change in diféction of the flow pathway from linear flow
and the mere heat sealing of the f£ilm causes stress points
within the channels creating a tendency for contiguous
thin polymeric f£films to adhere to each other and causes
the pathway to collapse from front to'back and close the
channels to the flow of gas through the gas pathway when
there is no gas pressure from within the pouch. Also,
because polymeric film material has a memory and tends to
return to its original planar state, any pathway formed in
the said £ilm, as by impressing a tortuous pathway in the
surface of the f£ilm, will tend to flatten out and collapse
in the absence of pressure from within the flexible pouch
or container. And, when the films forming the tortuous
gas pathway adhere to each other, the pathway formed in
the lateral heat seal closes and acts as a one-way valve
so that air is not able to enter the pouch and damage

materialiwithin the pouch. ' . =~ .



line 23 forned by the lateral edge common to the [eading and trailing
pouches in the filmwebs. By providing contiguous m rr.ofr_i-ARge—gas—patH ay s
in the filmwebs 33, 36, with gas pathway 22 and gas | pa&pmmgeﬂENTGNEET
opposite sides of each pouch | ateral edge al ong whi chlthe i lfggsare
split to formindividual pouches, a press@® e sensiti vie g égq%e s for
in each | ateral heat seal of the flexible pouch 10 wh;- =S ‘
to formindividual pouches. After all the required heat seals have been
formed in one or nore heat seallng operations the pouch is transferred .to a
cooling die station 60rpherga éV@té@ﬁﬁréeﬁéﬁlefevabwéeﬂornacﬁﬂéxdbdeplates

2] ntai aeﬂaélé‘f:aifééﬁ%é”Saa*?'evfmsté‘ﬁp%;aﬁ%éi HeBotERibR B EpEY, ey PU

suf ficiently ol gds tvabweoi pathwaprdoes nott hemsdnl clogadr whenethe igasfi | m

webs are cut p£é§§5¥§i§§@h{§ethe pouch reaches a predetermined pressure
to avoid rupturing the pouch or allowing the sealed pouch
to become bloated. Thus, in order to provide an effective
gas relief valve having contiguous films of polymeric
material, it has been ‘found necésSary to counteract to a
controlled degree the. several characteristics of
superimposed thin films of polymeric material to adhere to
each other and close 'a narrow tortuous gas pathway formed
therebetween. One of the methods of controlling the
normal tendency of the superimposed f£ilms of polymeric
material to stick together which can be used to provide
the herein disclosed novel gas relief valve is controlled
stretching of the f£films in the area which must not remain
closed (i.e. the area forming the tortuous gas pathway).

A further control over the pressure required to
open a tortuous gas pathway to allow gas to flow outwardly
from a sealed flexible pouch is effected by controlling
the dimensions of the tortuous gas pathway, including'hut
not limited to the conf:gurat;on of the tortuous gas
pathway, the length of the gas pathway and the presence or
absence of parallel sections in the gas pathway. It has
also been-found that when the gas pathway formed in the
lateral heat seal has two convoluted channel sections
which are parallel and preferably parallel to a lateral
edge of the pouch, these parallel convoluted channels open
more readily under gas pressure from within the pouch. It
has also been found that having the length of the inner
depending parallel convoluted channel slightly longer than
the length of the upwardly extending outer convoluted
channel with the opening of the gas pathway into the
flexible pouch slightly higher or approximately opposite
the gas pathway outlet having a direct positive influence
on the ability of the channel to open readily. Figures
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pouches are made ready for shipping or filling with the product. In a
preferred enbodi ment of gas valve 11 adapted for use in a flexibhle po

for packaging freshly roasted coffee beans the tortu"{tp"E %ﬁeﬂﬁ&fW§ﬁ@é§
formed of two parallel convol uted channelsg24, 26, mﬁ#ﬁzt € 1 nner i

convol uted channel 24 having an enl arged | ateral opeﬁkg&ag21§¥qgngﬁma_into
the interior of pouch 10 and the outer sIightly.shorﬁggzggﬂgﬁgk¥xexb I ng
convol uted channel 26 having a laterally extending outlet channel 28 which

. in 27
of the convol seeiecpaaHofishebae, RbkRons"Hos BBl iR 08" "% |
channel s 26, swiétahle for forming a gas valve in a flexible pouch but -

responds to a slightly different gas pressure from wighin
a flexible container. 1In general, the smaller the
diameter and the longer the tortuous gas pathway, the
greater the gas pressure within the pouch required to open
the pathway. 1In the absence of gas pressure within the '
sealed flexible container the several gas pathway
disclosed remains closed.

While the configuration of the tortuous gas
pathway can be varied considerably, it has been found that
preésure sensitive gas valves which respond readily to
pressure within a flexible pouch have tortuous gas
pathways which comprise two parallel convoluted channels.
Vaiying the lengths of the convoluted. channels changes the
properties of the gas valve, and in a preferred embodiment
the inner depending convoluted channel is lightly longer
than the outer convoluted channel. By combining and
controlling-tﬁe above mentioned variables in the design of

- . the tortuous gas pathway, it is possible to design a gas
valve having the convoluted channels which are best suited
for storing a particular material within a sealed flexible
container. For example, where a flexible container or
pouch is to .contain a product which gives off a large
volume of gas during storage, such as freshly roasted
coffee beans, the configuration of the tortuous gas
pathway will be different from the configuration of the.
gas pathway in a container for packaging dried beans.

The invention disclosed herein alsoc comprises a

‘novel method of providing a pressure sensitive gas valve
having a tortuous gas pathway formed between superimposed
thin polymeric films of heat sealable material with the
tortuous gas pathway extending across at least one of the
lateral heat seals and preferably across both lateral heat
seals of a flexible pouch or container. After selecting a
tortuous gas pathway having a design suitable for use in a

h
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slightly displaced wwth the inner opening 27 slightly higher than the outer
open end 29 of the channel 28. The foregoing tortuous gas pathﬂgy has

. convol uted channels formed from nmetalized pol yester] aving o
of between 0.0015 to 0.008 mills with an average t hjf cIER&SEENENT HHFTy

0.005 nmills. The convol uted channels fornig the tofftuous Z@ﬁﬁgﬁgay
have an interior dianeter of about 0.03 to 0.375 in¢ﬁ@§“dkg€ s -
.si ze -of the pouch and the |l ength of the tortuous gas pathway. AS note
previously, the gas valve 51 will open when the gas pressure within the

preferred pouttedibleaptwch ainrentRr 81 Selleytbdcproageigibetoede about
Valve 51 enbdBTHOt e P ALERET P reeR: ? oREF S ERFBIRHCALEN Lo EORSEE G ot
seal s of a sthaning thpesélectéd ctoptmonsegasr ppbhwhySBoofrelinasn a
construction.glfesdéfds 1P therein. A web of thin polymeric film
which will form the front wall panel of the flexible pouch
‘and a second like web which will form the back wall panel
of the flexible pouch are positioned between a said
pre-forming die having formed therein the selected
tortuous gas pathway. The £ilm webs are positioned
between the dies so that lateral edge portions of the webs
are disposed opposite the selected tortuous gas pathway
formed in the pre-forming dies. Pressure is applied to
the webs in the dies and the £ilm webs are stretched
sufficiently to force the webs into the depressed areas of
the dies so that the gas pathway areas have a reduced
tendency to adhere.

The two film webs which have a selected lateral
edge portion thereof stretched are moved sequentially
through a first heat sealing station (and thereafter
optionally to a second heat:sealing station) where the
webs are precisely positioned between dies having formed
in the walls thereof grooves in the form if mirror image
pathways identical in shabe and dimensions to the tortuous
gas pathways which has been stretched into the lateral
edge portions of the film webs. When the heat sealing
dies are closed on the film webs in the heat sealing
station to join the front and rear side panels along the
lateral edges of the panels with the tortuous gas pathway
stretched into the webs in registry with the tortuous gas
pathway in the heat sealing dies, the tortuous gas
pathways formed in the lateral heat seals are not crushed
or otherwise damaged. As an optional step the heat sealed
film webs can be further heat treated in a second heat
sealing station having dies like the first heat sealing
dies to finalize the several heat seals. The heat sealed
webs are then cooled, trimmed and the pouches having an




fl exi bl e pouch is showmn in Figure 2 in folded position and is formed with
opposed front.wall section 52 and back wall section 53 each with | ower end
edges 54, 54', and upper end edges 55, 55'. A fol dable-bhase -sectd.@n.-56.1s
provided to facilitate the pouch 50 standigng upright|| mimeceMmPeweR 80 is

provided with a Ziploc (R) type closure strip 62 in the fr widm?tlg ngl 52
spaced bel ow t he upper heat, seal to permt opening andestd 03iQ". éﬁu h
for renoval of sone of the contents w thout breaking =seal s

of the pouch. The pressure sensitive gas valve 51 is incorporated into the
| ateral heat bRESIrEB PHESHIre epvitiveodas wapsenfosmeghimy thel ow t he

level of the rdstde wddt &£ tHeidSr SAFE ﬁﬁéﬁgfeésngsQhEQ?QPgnxﬁiCh webs

connection w t he pouch 10. As Iin the pre-formng treatnen
33, 36, -are ¥e%d, selected portions of the heat seal able thin
polyneric filmwebs : :

BRIE E TION N

Figure 1 is a perspective view of a flexible
pouch having a pressure sensitive gas valve in the lateral
heat seals thereof according to the present invention,

Figure 2 is a front elevational view of a
stand-up flexible container in a folded position having a
pressure sensitive gas valve according to the present
invention, '

Figure 3, Figure 3a, Figure 3b, Figure 3c, Figure’
3d and Figure 3e are schematic views of several tortuous
gaé pathways useful in forming a pressure 'sensitive gas
valve of the present invention,

_ Figure 4 is a vertical sectional view of tortuous:
gas pathway pre-forming dies, '

' Figure 5 is a schematic representation of
pre-formed film webs having mirror image tortuous gas
pathways impressed therein in registry with like mirror
image gas pathwaYs formed in heat sealing dies formed
along a film web split line corresponding to a lateral
edge of a pouch, and '

Figure 6 is a schematic diagram of the
operationa; steps used in forming a flexible pouch having
a pressure sensitive gas valve according to the present
invention.

DE D DE TION HE INVEN'

In Figure 1 a flexible container or pouch 10 is
shown having pressure sensitive gas valves 11 of the
present invention formed integrally therewith. The pouch
lO_is formed of generally rectangular £ront wall and rear
wall panels 12, 14, respectively, of thin heat sealable
polymeric material. The panels 12, 14 have upper ends 13,



which formthe lateral wall sections 52, 53, are subjected to a pre-form ng
treatnent in which the webs are stressed -12 - to e —rg-= ARG of
the filmout of its normal planar state to inpress in IﬂfRﬂHﬁﬂﬁEﬂﬁ&H&E{ﬂ

the tortuous gas pathway and reduce the fenpdency of .the film gcqomgghqre
to each other. And, before transferring the web secti opew.t-he..heat.........

sealing dies, the foldable base section 56 is heat sea
back wal | sections 52, 53, at a gusset spot melding station 57 using spot
wel ding dies 42, 42_ . The f|In1mer from which ront 3&9

sections are }9rndRAioWeF 1@nESstd sl onTEEPRE gvg XredT
are positi onegdges ves) matoﬁeahenﬁaﬂemsmaundgtdepnet&ed1aea@%sw_119h

19* of the panel 14, are joined by heat seals to form
lateral heat seals 20, 21 of the pouch 10. The lower ends
of the panels 12, 14 are joined by heat seal 25, with
‘upper ends of the panels 12, 14 only partially heat sealed
to allow for £filling of the pouch 10 with the product.

~ The pfessure sensitive valve 11 is formed
integrally with the pouch 10 by providing on facing
surface areas of each lateral edge portion of the front
wall panel 12 and the back wall panel 14 mirror image
tortuous gas pathways 22, 22', as by treating or
stretching the surface areas to impress thereon the
‘configuration of the gas pathways 22, 22'. Thereafter the
fabing lateral edge portions of the panels 12, 14 are
joined'by heat sealing all areas thereof except in the
stretched areas having the form of the tortuous gas
pathway.

mebs

While a certain level of adhererce of the £ilm
webs is desirable so that the gas pathway remains closed
when there is no excess gas pressure within the pouch 10,
in order to provide a pressure sensitive gas valve 11
which responds readily to the pressure inside a sealed
flexible container or pouch'lo and opens before the
internal gas pressure ruptures the pouch 10 or causes the
pouch 10 to become bloated, it is necessary to treat the
contiguous surface areas of the front wall panel 12 and
the rear wall panel 14 where a tortuous gas pathway is
defined to overcome the tendency of contiguous surfaces of
thin polymeric £ilm to adhere to each other.' Any
treatment to reduce the tendency of thin polymeric £ilm to
adhere to each other can be used.  Preferably, the
surfaces of the panels 12, 14, in which a tortuous gas
pathway is formed are subjected to stretching in a
preforming treatment which heretofor has been shown to



mrror image tortuous gas pathways fornmed therein, as in die plates 49,
49' . The portions of the webs fromwhich the wall sections_52, 53, are
.fornmed and. positioned in the heat sealing dies with @%Pﬁ?éghﬁﬁ?%H%EH lweb
area having the configuration of the gas pathway i ndfessed fBe ELWQQ?
registry with the dies having mrror inmge depressed @@gasli hé
tortuous gas pathway, and the dies closed8te heat s g
portions of the webs to formthe |ateral edges of the flexible stand-up
pouch havi ng an unobstructed tortuous gas pathway forned therein extending
across at least on one of the lateral heat seals 58, 59, of the flexible

pouch 50, inré@aceagReNefdendy G€SontdGuonsC GHES peTymétic tfitlm to

fabrication - ch 10. Various thin heat seal able polyneric filns can be
used in the géﬂg?gug?i%ﬁ§¥69£§efrexibIe pouch enbodying the pressure

sensitive gas val ve oA thavpnésenali medinodowfi palerdiongming bwt linmted to
netal i zed angypeRefithg! %84 single film web is shown in Figure 4. The
"~ film web 32 is positioned above a pre-forming die plate 40
which comprises a pre~forming die insert 41 hawving grooves
43 formed therein with the configuration of" the dissired
tortuous gas pathway. The film web 32 is positioned. in
the die insert 41 so that the gas pathway formed in the
insert 41 will engage the web-32 in an area which will
form a lateral edge portion of the pouch. Co-acting with
the die plate 40 is an air pressure die plate 45 which has
‘an insert 46 and a gas chamber 47 for receiving -
pressurized gas, such as air. The insert 46 has passages
facing the grooves 43 in the die insert 41. When the cold
die plates 40 and 45 are closed on the section of film web
32, air at a pressure of between 80-100 psi is introduced
into the chamber 47, and the film web of metalized |
polymeric material, such as poly-ester £ilm having a £ilm
thickness of about 0.004-005 mills is forced into the
~grooves 43 of the cold, forming dies causing the
configuration of the tortuous gas pathway to be impressed
into the surface of the film web 32. '
A similar pre-forming method is shown in Figure 6
wherein a pair of £ilm webs 33, 36 are positioned at a
pre-forming station 38. Film web 33 is positioned above a
pre-forming die plate 140 which corresponds to the die
plate 40 of Figure 4. An air pressure die plate 145 is
positioned above the film web 33 and corresponds to the
die plate 45 of Figure 4. The film web 36 is similarly
positioned adjacent a pre-forming die plate 240 and the
common air pressure die plate 145 which is a modified
version of the die plate 45 so as to provide simultaneous
pre-forming of both £ilm webs 33, 36.
With the configuratioh of the tortuous gas
pathway impressed or stretched into the surfaces of the

l
of -a




pol yester,
foil polyneric filmmaterial.
are suppliers of the preferred thin netalized pol yest
fabricating the pressure sensitive gas vabve of the pr
as Cl ear-Lam Packagi ng Conpany, Elk G ove

pol yol efin, polyester/polyolefin |am nates, nylon and | am nated
Many converters of co- polyner f|In1structu es

||II]IIU|

BEAES thEH?e$ﬁfws

Vi'llage, I11j|nois. ﬂCTlﬁﬂﬁ

CLAIMS 1. A flexible pouch having a pressure sensitive} §a% valve for
rel easing gas pressure fromthe interior of a seal ed ffexiblre pouch
conprising: a back wall panel of a flexible pouch fornmed of heat seal ab

pol yneri ¢ mafdimawehsyBRg 36votheodd lgnsrebs 33, 36, are next

\ich

positioned at heat sealing station 48 between heat sealing
die plates 49, 49', to form the lateral heat seals 20, 21,
of the pouch 10. The die plates 49, 49', each have mirror
image depressed areas therein corresponding to the
tortuods gas pathway 22, 22', formed along a line therein
which will form when the webs 33, 36 are cut a lateral
edges of a pouch 10. The film webs 33, 36 are positioned
between die plates 49, 49', with the impressed tortuous
gas pathways 22, 22', in registry with the mirror image
depressed areas in the die plates 49, 49', so that when
the die plates 49, 49', are closed upon the £ilm webs 33,
36, with a die pressure of about 80 psi and a temperature
of aboutlzao degrees F. for 1.2 seconds, the lateral edge

_poriions of the pouch 10 are sealably joined except in the

area impressed with the configuration of the tortuous gas
pathway, forming lateral heat seals 20, 21, with an
unobstructed tortuous gas pathway extending across at
least one of said lateral heat seals 20, 21, so that the
inner end of said pathway opens into the interior of the
flexible pouch and the outer end of the pathway is open to
the ambient atmosphere at. the outer edge of a lateral heat
seal when the film webs are cut. '
Figure 5 represents schematically the film webs
33, 36, after having the tortuous gas pathways 22, 22°',

impressed therein at the pre-forming stations 38, with the

film web positioned in the heat sealing dies 49, 49', in
superimposed registry with mirror image gas pathways like
pathways 22, 22', formed in the die insert 46. The film
webs 33, 36, are labeled to designate the relationship of
adjoining pouches in the film webs and to identify the
several parts of the pouches before the webs are cut to
form individual pouches. It should be evident that the
upper gas pathway 22 of the interconnected mirror image
gas pathways is formed adjacent the trailing edge of the
leading pouch while the lower gas pathway 22' of the

e



péthmay extending across a | ateral edge portion thereof, a front wall panel
of a flexible pouch forned of heat seal able polyneric natenlal _having a-

tortuous gas pat hway extendi ng across a |l ateral edge pﬁ%% *%@ﬁETS i d
front mal? panel being superinposed on sajgl back mall pané%cﬁw ﬁ sald
tortuous gas pathways di sposed in facing Tegistered r'el ath;rgrﬂ[_p_]'__lggﬁ__q, i
| ateral edge portions of sajd front and back wal l pan LS'-orﬁ

seal in all areas thereof except in the area thereof Waving said tortuous

| at eral heat sea
g?Ssg?;h\Sﬁﬁiﬁ'll\% fP%CIé‘ﬂ%l?ﬁ'o%étssﬁ g@f@dﬁﬁ%ﬂﬁ?n ‘a&gorm ai'exéj1 ke dlerciRd oss a
sai d | at er al eligat ofethe a:mns.am tpufﬁcgm:ag@;ﬁ:%:‘&g%' %ﬁlﬂiﬁlﬁtﬂ?f 22%{ Zgge
gpeggfg Fgfg?g? 3%?15Q§F°§§§ dp Bto %he lateral ddge cdmmon the
leading and tralling pouches. The gas pathways 22, 22° _
are open to the ambient atmosphere only when the film webs
33, 36, are cut to form individual pouches along the split
line 23 formed by the lateral edge common to the leading
and trailing pouches in the film webs. . By providing
contiguous mirror image gas pathways in the film webs 33,
36, with gas pathway 22 and gas pathway 22' on opposite
sidgs.of each pouch lateral edge along which the film webs
are split to form individual pouches, a pressure sensitive
gas valve is formed in each lateral heat seal of the
flexlble pouch 10 when the film web 1s cut to form
1ndlv1dua1 pouches.
| After all the required heat seals have been
formed in one or more heat sealing operations the pouch is
transferred to a cooling die station 60 where the heat
seals are cooled in cold die plates 61, 61', having
structure similar in structure to die plates 49, 49', but
maintained at cool tap. water temperature until the heat
seals are sufficiently cooled to avoid distortion of the
seals. Thereafter, the film webs are cut, trimmed and the
pouches are made ready for shipping or £illing with the
product. '

In a preferred embodiment of gas valve 11 adapted
for use in a flexible pouch for packaging freshly roasted
coffee beans the tortuous gas pathway is formed of two
parallel convoluted channels 24, 26, with the inner
convoluted channel 24 having an enlarged lateral opening
27 extending into the interior of pouch 10 and the outer
slightly shorter upwardly extending convoluted channel 26
having a laterally extending outlet chahnel 28 which
extends to the outer edge of the lateral heat seal. The
lateral openings 27 of the convoluted channel 24 and the
outer end 29 of the convoluted channels 26, are only




end of said tortuous gas pathway open to the anbient atnosphere at the
outer edge of said lateral heat seal. 2. A flexible pouch having a ga
valve as in Caim1, wherein said tortuous gas pathway iss=fermetd= Mt A, |
plurality of parallel convoluted channel 31 8. A flexibl el BEREACHAGNA H%ﬁéa
valve as in Claim2, wherein sai.d convol uted channels extend gerleBa0C¥ 1996

parallel to a lateral heat seal of said pouch. 4. A fleﬁggf@:pouch"haytﬂg;
gas valve as in Claim?2, wherein the innernost convol ute frannel  ext endi ng

downwar dl'y @Iféh@iytd’i&pié&éﬂ%i@ﬁgehéf ipaked Ppeningag7asdieditay | ength
than the’ compect | ng, put ef, upyer dly extendingocaivel Ut ef enagngly ~ o 14.-
foregoing tortuous gas pathway has convoluted channels
formed from metalized polyester £ilm having a thickness of
between 0.0015 to 0.008 mills with an average thickness of
0.004 and 0.005 mills. The convoluted channels forming
the tortuous gas pathway may have an interior diameter of
about 0.03 to 0.375 inches dependind'on the size of the
pouch and the length of the tortuous gas pathway. As
noted previously, the gas valve 51 will open when the gas
pressure within the preferred pouch 10 reaches a
predetermined value ranging between about 0.006 to 0.1l

psi.

ety |

In Figure 2 of the drawing a pressure sensitive
gas valve 51 embodying the present invention is provided
in the lateral heat seals of a stand—up type flexible
container or pouch 50 of known construction. The stand-up
flexible poucp'is shown in Figure 2 in folded position and
is formed wifﬁ opposed front wall section 52 and back wall
section 53 each with lower end edges 54, 54', and upper
end edges 55, 55'. .A foldable base section 56 is provided
to facilitate the poucﬁ 50 standing upright. Also, the
pouch 50 is provided with a Ziploc (R) type closure strip
62 in the front wall panel 52 spaced below the upper heat
seal to permit opening and closing the pouch for removal
of some of the contents without breaking any of the heat
seals of the pouch.

| The pressure sensitive gas valve 51 is
incorporated into the lateral heat seals 58, 59 of the
pouch 50 at a point slightly below the level of the
closure strip 62, in the same manner as described in
connection with the pouch 10. As in the pre-forming
treatment to which webs 33, 36, are subjected, selected
portions of the heat sealable thin polymeric film webs
which form the lateral wall sgctions 52, 53, are subjected
to a pre-forming treatment in which ‘the webs are stressed



5. A flexible pouch having a gas valve as in Caim2, wherein the |ng,g
convol ut ed channel has at the upper end a short transverse 0
extending into the interior of said pouch and the outer- gmm€ﬁﬁﬁﬁﬁL1 el
has extending laterally fromthe upper end a transverse? eI Te atli ng
at the outer edge of said lateral heat seal. 6. A flexlble ﬂghénf T ng

gas valve as in Cai.m2, wherein the saigzconvoluted BRAfel s ressed
in said fil mwebs by stretchlng the said filmweb bey e nornmal planar
state of said webs. 7. A flexible pouch having a gas valve as in Caim 2,
wherein the filmwebs fromwhich the front and back wall panels of said

Bonvol ut od cHarFEFect.d drerseenine of | SBFafn.PakCSE LiB.MBrRlazc, o o
| at eral heatphamdr cdtate pouthpress intthel syrfacenthrgeof the :

tortuous gas pathway and reduce the tendency of the £film
webs to adhere to each other. And, before transferring
the web sections to the heat sealing dies, the foldable
base section 56 is heat sealed to the front and back wall
sections 52, 53, at a gusset spot welding station 57 using
spot welding dies 42, 42'. The film webs from which the
front and back wall sections are formed with the base
section 56 heat sealed to the film webs are positioned
between heat sealing dies having depressed areas with
mirror image tortuous gas pathways formed therein, as in
die plates 49, 49'. The portions of the webs from which
the wall sections 52, 53, are formed and positioned in the

" heat sealing dies with the stretched £ilm web area having
the configuration of the gas pathway impressed therein in
registry with the dies having mirror image depressed areas
in the form of a tortuous :gas pathway, and the dies closed
to heat seal the lateral edge portions of the webs to form
the lateral edges of the flexible stand-up pouch having an
unobstructed tortﬁous gas pathway formed therein extending
across at least on one of the lateral heat seals 58, 59,
of the flexible pouch 50,.in the same manner as described
in connection with the fabrication of pouch 10.

Various thin heat sealable polymeric films can be
used in the constructions of a flexible pouch embodying
the pressure sensitive gas valve of the present invention
including but not limited to metalized and non-metalized
polyester, polyolefin, polyester/polyolefin laminates,
nylon and laminated foil polymeric £ilm material. Many
converters of co-polymer £ilm structures are suppliers of
the preferred thin metalized polye§ter £film for
fabricating the pressure sensitive gas valve of the
present invention, such as Clear-Lam Packaging Company,
Elk Grove Village, Illinois.




channels at t\E‘UBEET‘Eﬁd~LheLeof I n approxi mately the sanme transverse

pl ane, mhereby | ve opens for the outflow ofw:gas=f+em-sadg=poagh
when t he gas p ”ﬂﬂl’!ﬁ i d pouch reaches a predeREPhA@EﬁENﬁBHGET8 A

f1exible pouch Ravfng ve as in aim1l, wherein th he
I nner end of said tortuous gas pathmay']ﬁ%% in a transvéa@eﬁbn ﬂEnggge he
opening at the outer end of. said tortuous gas pat hway.=F—A-tredBre,
having a gas valve as in Claim1l, wherein said heat seal able polyneric

material has a filmthickness of from about 0.0015 to 0.008 mlls. 10. A
f1 exi bl e pouch having a gas valve as i €I@I#Sm 1, wherein said tortuous gas

P?égﬁrehgiugﬂ Iklgs/?:ln&a dag Vg‘i{:}g‘i‘;s |% alm f‘tgovacﬁ)ﬁge%né%h sal d '}é?eral
heat seal of 938i Uaéaecrfor:agmmwrascmmqmmngé@q)ammwut@fndu ng
across '~ a sealed flexible pouch comprising:
| a back wall panel of a flexible pouch formed of
heat sealable polymeric material having a tortuous gas
pathway extending across a lateral edge portion thereof,

a front wall panei of a flexible pouch formed of
heat sealable polymeric material having a tortuous gas
pathway extending across a lateral edge portion thereof,

said front wall panel being superimposed on said
back wall panel with said tortuous gas pathways disposed
in facing registered relationship,

said lateral edge portions of said front and back
wall panels joined by a heat seal in all areas thereof
except in the area thereof having said tortuous gas
pathways in facing registered relationship forming a
lateral heat seal of said pouch with an unobstructed
tortuous gas- pathway extending across ‘a said lateral heat
seal, and

said tortuous.gas pathway having the inner end
theredf opening into the interior of said flexible pouch
at the inner edge of said lateral heat seal and the outer
end of said tortuous gas pathway open to the ambient
atmosphere at the outer edge of said lateral heat seal.

2. A flexible pouch having a gas valve as in

- Claim 1, wherein said tortuous gas pathway is formed with
a plurality of parallel convoluted channels.

3. A flexible pouch having a gas valve as in
Claim 2, wherein said convoluted channels extend generally
parallel to a lateral heat seal of said pouch.

. 4. A flexible pouch having a gas valve as in
Claim 2, wherein the innermost convoluted channel
extending downwardly parallel to a lateral edge of said
pouch has a greater length than the connecting outer
upwardly extending convoluted channel.




the width thereof. 12. A method of formng a pressure sensitive gas
valve in a flexible pouch for relieving gas pressure fronlthe interior of a

stal ed fl exi-ble container conprising: treating a sel ect€ -
REALACEMENT 8Bl o

having the configuration of a tortuous gas pathway of
t hin- f| | m wﬂﬂlﬂ"ﬁﬂu ﬂll mlllront wal | panel of a flexi ﬁl e polc8 DETr1986e
to reduce t id filmweb to adhere to allq8& i+ mwel;-
treating a sel eCtel surf'acé areas havi rgléhe conflgurar“ﬁﬁ“ﬁT“"‘T“Tfuous

gas pathway of a second heat sealable thin filmweb fromwhich a back wall
panel of a flexible pouch is fornmed to reduce the tendency of said filmweb

to adhere to a like filn1meb, _
5. A flexible pouch having a gas valve as in

Claim 2, wherein the inner convoluted channel has at the
upper end a short transverse opening extending into the
interior of said pouch and the outer convoluted channel
has extending laterally from the upper end a transverse _
channel terminating at the outer edge of said lateral heat
seal.

6. A flexible pouch having a gas valve as in
Claim 2, wherein the said convoluted channels are
impressed in said £ilm webs by stretching the said film
web beyond the normal planar state of said webs.

7. A flexible pouch having a gas valve as in
Claim 2, wherein the film webs from which the front and
back wall panels of said pouch are stretched to impress in
the surface thereof two parallel convéluted channels
extending generally parallel to a lateral edge of a
lateral heat seal of the pouch with laterally extending
channels at_tpe'upper end thereof in approximately the
same transverse plane, whereby said gas valve opens for
the outflow of gas from said pouch when the gas pressure
within 'said pouch reaches a predetermined value.

8. A flexible pouch having a gas valve as in
Claim 1, wherein the opening at the inner end of said
tortuous gas pathway lies in a transverse plane above the
opening at the outer end of said tortuous gas pathway.

9. A flexible pouch having a gas valve as in-
Claim 1, wherein said heat sealable polymeric material has
a2 £ilm thickness of from about 0.0015 to 0.008 mills.

10. A flexible pouch having a gas valve as in
Claim 1, wherein said tortuous gas pathway has an internal
diameter of about 0.03 to 0.375 inches.

1l. A flexible pouch having a gas valve as in
Claim 1, wherein each said lateral heat seal of said pouch
has an unobstructed tortuous gas pathway extending across
the width thereof.



superinposing said first and second heat sealable filmwebs with said
pathways in registered relationship, providing heat seal die plates havi
mrror imaged depressed areas in the configuration of said tortuous gas

pat hways di-spesed—in-facing relationship along a Iine correspondlng to .a

| at er al ed
said die.p
surface th

area in said.d-e pla es, &l osing said heat sealing di

ie of a said. pouch, positioning said superg

. T
MV IRMRMRLE: 120555 0 ﬂ%ﬁ%ﬁ;&m

-:I:_"_mw_“""' oy "_I

plates--on-said

superinposed filmwebs to sealably join the said fil mwebs=Fa"The area
corresponding to the l.ateral edge portions of said flexible pouch and

valve in a flexible pouch for relieving gas pressure from
the interior of a sealed flexible container comprising:

treating a selected -surface area having the
configuration of a tortuous gas pathway of a first heat
sealable thin film web from which a front wall panel of a
flexible pouch is formed to reduce the tendency of said
film web to adhere to a like film web,

treating a selected surface areas having the
configuration of a tortuous gas pathway of a second heat
sealable thin film web from which a back wall panel of a
flexible pouch is formed to reduce the tendency of said
£ilm web to adhere to a like £ilm web,

superimposing said first and second heat sealable
£film webs with said pathways in registered relationship,

providing heat seal die plates having mirror
imaged depressed areas in the configuration of said
tortuous gas pathways disposed in. facing relationship
along a line corresponding to a lateral edge of a said.
pouch,

positioning said superimposed film webs in said
die plates with the area having said gas pathway impressed
in the surface thereof in'registered relationship with the
mirror-iméée'depressed area in said die plates,

closing said heat sealing die plates on said
superimposed £ilm webs to sealably join the said film webs
in the area corresponding to the lateral edge portions of
said flexzible pouch and forming lateral heat seals,
cooling the heat seais_in said film webs using cooling die
plates similar to said heat seal die plates, and
thereafter cutting said webs along a line corresponding to
a lateral edge of said pouch opening the tortuous gas
pathway and forming an unobstructed gas pathways extending
across at least one of said lateral heat seals with the
inner end of said pathway opening into the interior of

ng
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thereafter cuttfﬁg sai d webs along a line corresponding to a | ateral edge
of said pouch- ' s gas pathway and form

gas pat hways ex ' tileast one of said |atjegepACEMENEBHEEY |t h
the i nner end tuﬁ llﬂimﬁmuﬁpém ng into the interi (‘;Ar of A-%Eﬂ(‘,‘&:ﬂgﬁ
pouch and the ssakt pat hway Oﬂgn to the atippgpher.c.at-the oufler

edge of said lateral heat seal. 13. A nethdd of form ng-—a—pressare
sensitive gas valve in a flexible pouch as in Caim12, wherein said
sel ected surface areas of said first and second heat sealable filmwebs are

i npressed with the configuration of said tortuous gas. pathway b¥ stretching
sai d sel ect edaid fpanchirand the outer end of said pathway open to the

atmosphere at the outer edge of said lateral heat seal.

13. A method of forming a pressure sensitive gas
valve in a flexible pouch as in Claim 12, wherein said
selected surface areas of said first and second heat
sealable film webs are impressed with the configuration of
said tortuous gas pathway by stretching said selected
surface areas. '

14. A method of forming a pressure sensitive gas
valve in a flexible pouch as in Claim 12, wherein said
tortuous gas pathway is formed with two convoluted
channels extending parallel to a lateral edge of said
pouch. . _
' 15. A method of forming a pressure sensitive gas
valve in a flexible pouch as in c1aim:12, wherein said
tortuous gas pathway is formed with an internal diameter
of about 0.125 inches.

16. . A method of forming a pressure sensitive gas
valve in a flexible pouch as in Claim 12, wherein said .
first and second film webs are formed of a polymeric f£film
material having a thickness of from 0.0015 to-0.008 mills.

17. A method of forming a pressure sensitive gas
valve in a flexzible pouch'as in Claim 12, wherein said
film webs which have their lateral edge portions sealably
jointed except in said treated areas having said tortuous
gas pathways are subjected to a further heat sealing
treatment in a second set of die plates identical in
construction with the first mentioned heat seal die plates'
to reinforce said heat seals.

18. A method of forming a pressure sensitive gas
valve in a flexible pouch as in Claim 12, wherein said
film webs have formed therein contiguous pouch portions
having tortuous gas pathways formed in the lateral edge
portions of said pouch portions with said pouch portions
in contact along a common lateral edge and said gés
pathways interconnecting across said common lateral edge,



14. A nmethod of formng a pressure sensitive gas valve.in a flexible pouch
as in ClaiQL%EL;ﬂ?ngLﬂ_saLd_Lprtuous gas pathway is forned with two
convol ut ed annel s extending parallel to a |lateral edg _
A net hod of f \“M“F lsensitive gas valve in a'fﬂtmmmsn@
in daim1l2, \mm m qous gas pathway is forne aﬂ |nternal
di aneter of dboutc 0+12% ihches.. 16. A nethod of form ng dkﬂaess BeUC

sensitive gas valve in a flexible pouch &7 i-nh C ai m 12, —“whetet-n- said-
and second filmwebs are formed of a polyneric filmmaterial having a

t hi ckness of from 0.0015 to 0.008 nills. 17. A nethod of forning a pressure
sensitive gas valve in a flexible pouch as in Claim12, wherein said film

webs whi ch havg Gkl 's%&ar ?Jat%‘iﬂq RIS Yot tSRMAde I THEH By cepst i n sai d
treated areas h%VIn sai d tqrtuoy
ing except in sa1d treated areas having said tortuous
gas pathways, cutting said f£ilm webs along said common
lateral edge to open each said gas pathway to the ambient
‘atmosphere and forming two individual flexible pouches
with a pressure sensitive gas valve in each lateral heat

seal of the flexible pouch.
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gas pathways are subjected to a further heat sealing treatnent in a second
set of die plates identical in construction with the first nentioned heat
seal die plates to reinforce said heat seals. 18. A nethod of formn
pressure sensitive gas valve in a flexible pouch as ijn gﬁ 1% @hﬁé?i
said fil mwebs have fornmed therein contiguous. pouch of |§%§E %ﬂTng
tortuous gas pathways fornmed in the |ateral edge portj .of ' gﬁﬁph
portions with said pouch portions in contact along a r@%rg}ngig;’iﬂga P-Ye

and sai d gas pat hways interconnecting acrogf said common | ateral edge,

and after said |lateral edge portions are jdtned by heat sealing except in
said treated areas having said tortuous gas pathways, cutting said film

webs al ong said comON  ppesSURE SENSITIVE GAS VALVE FOR FLEXIBLE POUCH

: ABSTRACT _

_ A flexible pouch ﬁhving a pressure sensitive gas
valve for releasing gas from a sealed flexible pouch is
disclosed. The gas valve is integrally formed in the
lateral edge portions of the front and back wall panels
which are heat sealed to form the flexible pouch. The gas
valve has an unobstructed tortuous gas pathway, preferably
having convoluted channels, extending across at least one
and preferably both of the lateral heat seals of the pouch
with one end of the gas pathway opening into the interior
of the flexible pouch and the outer end of the gas pathway
open to the ambient atmosphere at the outer edge of the
lateral heat seal. A method of forming a pressure
sensitive gas valve in each lateral heat seal of a
flexible pouch is also disclosed.

FIGURE 1
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“forming two individual flexible pouches with a pressure _sensitive gas valve
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