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RECLOSABLL YACUUM STORAGE BaG
HAVING FLAT RESEALABLE MEANS

RI-LATED PATENT APPLICATION

This application is a divisional ol and ¢laims priority o
LS, patent application Ser. No. 11173848 filed on Jul. 1.
2005, which issued vn Mar 90 2000 as TS Pat. No. 7.674.
039, which is g continuation-in-part of and claims priority
roen U5, putent application Ser. No, 107370310 filed on ek,
19, 2003 and entitled “Zipper lor Vacuum Storage Bag™.
which issued on May 20 2006 as T8, Pat. Nao. 7.036.988.

BACKGROUND OF TH INVENTION

This invention senerally relates o storuge bags that huve
means for evactation. In particular, the invention relates to
evacuable storage baws that are reclusahle by means a plastic
Zlpper.

Reclosable plastic zppers are uselul tor sealing thenmo-
plastic pouches orbags. Typically. the plastic zippers inclnde
apairufinterlockable fastener elements. or profiles. that form
a closure. The protiles in plastic zippers can take on various
conligurations. e.p. interlocking b and groove elemwents hov-
ing so-called male and Ranale profiles. interlocking allernat-
iy hook-shaped closure elements. interlucking ball-shaped
closure clements. ete.

Vor many packaged products. 111y desirable o provide
means for henuetically seuling the package. For example. i1s
kuown 1o provide o franglble henuetic seal in un unepened
reclosable package that contains perishable material. such as
foudstunft, Towever. vnee the frangible hermetic seal is bro-
ken and the packape 15 opened. the hennetic seal counot be
restered when the packuge 15 reclosed.

[t 15 alser knewn to store articles of manolacture. such as
clothing. in evacuated storage baws having a reclosable #ip-
per. In the case of reclosable storage bags that are evacuated
ulier filling. it 1y desirable that e reclosed bag be henneti-
cally seuled. Such o hermetic seul must be provided by the
plastic »ipper. Since it 1s desirable that such storage hags be
reusahle. it should he apparent that a vne-time frangible her-
metic seal is unsuitahle.

A known evacuable storaee bag relies e sipper prodiles
that provide mechanical closure sud a secoudary seal. along
with the collapsed packaging {ilm at the bay headspace.
which acts as the primary method of sealing the interior
volume of the bug frow ambient oir The problem with the
sipper profiles is that they il 1 act as au adequate gas seal
wlen the zipper proliles are distorted. either by the wpper
stomping vperation or when the bhag is folded in halt during
cither final packaging or when usad by the customer. Also. on
very wide bags, due to unequal elongation when the user
improperly closes the spper with the slider. sometines e
sipper 15 ledt partially open. After heing distorted. the inter-
connected and pressed together profiles spread apart and lose
their ability to seal oft the ambient air Bven the relatively
thick (2.5 mils) film at the headspuce o the bag, w len tolded.
can eredte o channe! leaker or path for the air o leak nto the
b

There is a continuing need for improvements in resealable
sipper designs that provide vacuuim-tight sealing of un evacu-
uble storage hug,

BRIEF DESCRIPTION O THE INVENTION

The vention 1s directed o g reclosable vacumn storage
bag that can be henuetically sealed by Hat resealable meuns

2
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o
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thut extend across the Tull width o the bag, The Qat resealable
means are designed o provide a barrier to prevent ambient air
from leaking into the evacuated mterior volume of the baw.
The storawe hag is also provided with a plastic »ipper. The Hat
resealuble means can be arranged on the product side of the
spper. on the user side of e zpper. or In between twoe
zippers installed il storage bug,

Oine aspect uf the invention s a hag comprising: a reeep-
tacle having an interior volume and a mouth. the receplacle
comprising {irst and second walls joined at first and second
sides and Jeined or comweeted al a bottom: lirst and seeond
zipper purls respectively supported by the frst and seeond
waulls ot or in the vielnity ol the moutl. the first zpper part
comprising a {irst closure profile. the seccond zipper part com-
prising @ second closure profile. and the fiest and second
closure profiles being mutually interlockable: and o Bat valve
Living open und elosed states and desipned w remain closed
when in the closed state while e interior volume of the
receptacle Is evacuated. the ot valve extending, rew the first
side 1o the second side of the receptacle and. n the closed
state, blocking the passage ot air through the flat valve.

Another aspect of the nvention 1s o bug comprising: o
receptacle having an interior volume and @ woeuth. the recep-
laele comprising lirst aud second walls having respective
lower purtions that bound the interior volume and respective
upper portions that form the mouth: a spper comprising first
and seeond mutually inerlocked spper parts joined ot oppoe-
site euds ol the vipper and having a zipper cliuunber therebe-
tween, the first zipper part being joined to the upper portionof
the first wall 1n a {irst band-shaped zone of joinder, and the
second zipper part being joined to the upper portion of the
second wall in g seeond band-shuped zone of joinder: and a
couting made of tacky material that covers a portion ol one of
the first and sceond zipper parts, the coating heing, expuosed
inside and extending the lenath ol the zipper chamber. The
spper comprises 4 multiplicity of holes disposed such that
e zipper chamnber is evacuated when the interior volume of
e receptacle s evacuated. A portion or portions ol the zpper
are sutficiently flexible that the coating contacts an opposing
stirface when the zipper chamber s evacuated.

A turther aspeet of the invention 15 a bug comprising: a
receptacle having an interior volume and @ woeuth. the recep-
lacle cowprising lirst and second wulls having respective
lower purtions that bound the interior volume and respective
upper portions that form the mouth: a spper comprising first
and seeond mutually inerlocked spper parts joined ot oppoe-
site ends of the zipper. the Lirst Zlpper part comprising a first
hase steip and first and second closure profiles projecting
from vne side of the first hase strip. the first and second
closure profiles being parallel to cach other, the first base steip
comprising u muliplicity of holes disposed between the first
and second elosure profiles. and the seeonud zipper part conm-
prising & second hase strip and third and fourth closure pro-
files projecting from one side of the second hase steip. the
third and fourth elosure prodiles being parallel to cuch other
and respectively interlocked with the tirst and second closure
profiles. wherein the first base stip 1y jeined 10 the upper
portion vl the first wall 10 a first band-shaped zone of joinder.
ard the second base strip 15 joined 1o the upper portion ol the
second wall ina seeond band-shaped vone of joinder. cach of
e first and second bund-shaped zones of joinder being
approximately parallel o the interlocked closure profiles
whoen the munuth s straights and a rescalable hermetic seal
dispused between the first and second base strips for hermeti-
cally resealing the weuth of the receptacle. whereln the
resealable henuetie seal comprises o couling covering al least
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a pertion o an interior surfuce disposed between the closure
profiles ofone v the first and second base strips and extend-
iy the length thereol’

Yot anather aspect of the invention s a hag comprising: a
receptacle having an intertor volunw sud o moutl the recep-
tucle conuprising dirst and second walls jeined at first and
second sides and joined or connected at o bottew: first and
sceond clusure profiles that are mumally interlockahle for
closing the mouth: and fest and second flexible webs that
extend from the first side o the second side and that adhere or
coliere to each other ulong, thelr entire length 1o oo o ler-
metic seal that prevents the leukape olambient air into at least
a major portion o the interior velune when the interior
volume s evacnated.

Other aspects of the invention are disclosed and claimed
below.

BRI DESCRIPTION O TTE DRAWINGS

FICH 1 is o drawing showing a front view ol an evacuahle
storage bay having a valve and a zipper that can be hermeti-
cally sealed.

LG, 2 1y o drawing showing the storage bap of G, 1
connected 1o g vacuum source.

FICH 3 15 o drawing showing a sectional view ol a valve
assembly suitahle for incorporation i the storage bags dis-
closed herein,

LG 4 1 o drawing showing o sectional view of g vipper
assembly 10 accordance with an embodiment of the invention
disclosed in 1.8, patent application Ser. No. TOS370.310.

FICHS. 5-7 are drawings showing sectivnal views ol zipper
assemblies I accordunee with other embodiments ol the
ivention LS. patent application Ser. No, 1074370.310,

FIGS. 8 and 9 are drawings showing respective seetional
views of a double zipper assembly joined to a mouth of a
receplacle and provided with an adhesive coating for forming
u hennetic seal o accordance with one embodiment ol the
ivention. 10, 8 shows the deuble vipper assembly beltore
the sturage hag s evacnated: F1GL 9 shows the donhle zipper
assembly after the storage hag has been evacnated.

FIGS. 10 and 11 are draw ings showing respective seelional
views of 4 double zipper asseinbly juined o moutl of o
receplacle and provided with o pair of cohesive coatings lor
furming a hermetic seal in accordance with a second embodi-
ment of the invention. FIGL 10 shows the double zipper
ussernbly belire the storage bag 1s evacuated: 1L 11 shows
the double zpper assembly aller the storage bup has been
evacuated.

FICH 12 15 & drswing showing o scectional view of a douhle
sipper assembly juined to a mouth ub a receptacle i accor-
danee with o third cinbodiient of the vention.

IIG 13 15 o drawing showing g sectional view oo double
sipper assembly juined to a mouth ub a receptacle i accor-
dance with a fourth embaodiment of the invention.

I'IGS. T4 throngh 19 are drawings show ing sectional views
of respective Zippered mouths of respective storuge bags 1n
dccordance with further enbodiments of the invention,

FICH 20015 adrawing showing a plan view ufthe storage baw
partly shown in FICL 19,

I'ICr 21 15 o draw ing, showing o plan view ol a storuge bag
in secordunce with another emboediment of the invention,

FICH 22 15 o drswing showing o sectional view, the section
being taken alonyg line 22-22 indicated n 171G 21,

Reference will now he made to the drawings in which
stmilar elements in different drawings bear the same refer-
eree nunerals,
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DETAILLLY DESCRIPTION OF THI INVENTION

TG 138 o weneralized depiction ol an evacuable storage
hag 10 that comprises a front wall 12 and o rear wall (not
visible in IF1Cn 1) formed by folding o sheet of bag-making
film and then heat sealing the side edges of the front aud rear
walls to form a receplacle having an open mouth 18, Prior to
fulding. a valve assembly 16 15 altached throngh an aperture
lored inthe sheet of bag-making lilm. Also o spper assem-
bly s attuched wo the filn, This can be done in numerous wiys.
For example. one zpper part 20 could be attached o one
margin uf the {ilm and then the web of Blm s folded. Adler
fulding. a margin of the folded-over portion of the {ilm is
attached to the other part 22 of the vipper assembly, Alten-
tively. o closed zpper assembly is pluced between the oppos-
ing margins ol a fulded web and hoth zipper parts are sealed
o the web 1none operation. [n either case, after zipper attach-
ment, the side edges of the overlapping portions of hag-
ki film are heat seuled w Form bay side seans, The ends
ol the spper parts 20 and 22 con be crushed and fused
together to forma zipperwith joined ends. This uperation can
he perfurmed in an operation separate from the side sealing
uperation.

[ the embodiment shown in FICG. 20 the valve assembly 16
is meunted in the front wall 12 s that an airdght seal is
formed between the periphery ol the valve assembly and the
adjacent and surrounding peripheral edue of the aperture in
e il Any suitable valve assembly may be used. As seenin
FIG 20 the novsde 26 1y conneeted woan exhaust port of a
vactuum source 30 (e a vacum pumpl hy means of @
Hexible tube 28 During evacuation. the mterior uf the haw is
i luid communication with the vacuum source 30 via the
upan valve of the valve assembly 16, the nosele 26 and the
Hexible tbe 28 connected in series. When the valve s open.
the vacun soree 30 draws air from the interior of the baw,
thereby forming o vacium inside the hag. 1F1C. 2 shows an
item 24 stored inside the evacuated hag. The stored tlem may
be elothing. 4 book. or auy other em that is best stored 1nan
enviroument that will not expose the itein 1o dalr or weisture.
Also, evacnation allows the user o compress clothing or
hlankets W save space 10 slorawe.

Oue example of o suitable valve assembly 16 1s shown n
FICG. 3. Thut valve assembly comprises o base 0 Luving
liele 61 therethrougl and o contaet surlaee disposed along o
periphery of the hole, and further comprises g valve 62
coupled to the hase for opening the hole i a first state and
closing the hole in o second stute, The valve 2 comprises o
resilient cup 64 disposed on one side of the buse 60. 4 pate 66
dispused vn the other side of the base 60, and o stem 68
conneeting the cap 64 to the gate 66, The cap 64 has an
apenitg, the stem 68 has a cavity 69 0 fluid communieation
with the opening in the cap 64 and at least one opening 70 in
Muid conumunication with the eavity and an exterior of the
stem 68, and the wate 66 1s confiuwnred 1o contact the contact
sirface ofthe base 00 close the hole 61 inthe hase when the
cap 64 1s o first. Le.. uvndelonmed. state and o separate at
least partially {rowm e surfaee w open the hole 61 in the base
60 at least partially when the cap 64 1 1n g seeond. Le..
deformued. state. When the cap 64 1s deformed. the opening in
the cap 15 1 {luid communication with a space on the other
side ol the base 60 via the cavity 69 und the epenings 70 in the
sl

Sull referring o FIGE 30 the deformation of cap 64 s
achicved hy pressing the tip of a norzle 26 against the cap of
valve assemhly 16 {in the dircetion indicated by arrow 807,
causing the pate 66 w separule from the base 60, thereby
allewing Quid conumunication between the interior 74 and the
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exterior 76 ol the bag, The How of air being sucked out of the
storane baw 15 indicated by arrow 72, When the nossle 20 15
removed from the cap of the valve assemhbly 16, the cap
recovers its undetormed shape (not shown in FIGL 3) The
resilient foree exerted by the cap 64 pulls the sate 66 upwards
ugainst the base 60, ugain lonming an airtight seul,

The bag walls may be made of any Hexible air-imperme-
ahle material. such as polvethylene {ilm or nvlon/polyethyl-
ene lninate. The components of the valve asseibly may be
formed by conventional injection melding, and may be
tormed of material suel as polvethylene. polyvinylehlonde.
acrylonitrile-hutadicne-styrene or uther suitable material.

[ order to maintain a vacuum inside the baw, urwever. it s
necessury that the zipper of the reclosable bag also be ler-
metically seuled. The present invention is direeted 1o strue-
mres fur hermetically sealing the zipper as the bag 1s evacu-
ated.

One embodiment of o hermetically sealed sipper suitable
for use ina vacuum sterape bug 1s depleted i 116G, 4. [tshould
be appreciated that this zpper 15 not drawn to seule. For
example, the ratio ol the width ubthe base strip to the thick-
ness ol the hase streip may be wreater than the ratio one wonld
derive foun measurement ol the drawing.

As seen in FICH 4. g package in aceordance with this lirst
cinbodiment comprises o receptacle comprising a front wall
12 and a rear wall 14, The upper marginal portions of walls 12
and 14 furm a mouth oi the receptacle. Although not stursn in
I'1G 4. wovalve assembly (ep.. of the type shown o FIG. 3)
penetrates the frent wall 120 The valve wssembly iy operable
[in the manner previously described) 1o allow the evacuation
ol atr from the interior of the receptacle.

An extrmded plastic »ipper is installed in the mouth of the
package. The spper comprises o pair of interlockable fas-
tener stripy or zipper halves 20 and 22, In generul. the inter-
locking profiles of the zipper halves may take any form. For
example, the zipper may comprise interlocking rih and
groove clements or alternating hook-shaped closure ele-
ments. Closure prodiles ofthe rib-and-groove variety are used
in the cwbediment shown i FICG. 4, The nb may have ooy
profile that can be retained by the opposing lips a1 the month
ol the wroove, e triangular traperoidal, semicirenlar and
solorle As shown in FIG 4. zipper part 20 comprises o base
sirip 32 und g pair ol fanule closure prodiles 44 and 46 that are
mutually parallel und spaced apart. while vipper purt 22 cow-
prises o base strip 3d and a pairolf male closure profiles 40 and
42 that are receivad and interlock with the female closure
profiles 44 anud 46 respectively. The preforred zipper material
is polyethylene. However. a different plastic material. such as
pulvpropylene, could he used. Although net shown in F1G. 4.
the 7ipper parts 20 and 22 are joined at opposite cnds vt the
sipper, Jor example, by fusing the contronting ends of the
zipper parts wogether by application of heat. Optionally, the
ends ol the zZipper base strips are extended on il consumer
side ub the packawe to provide gripping strips 50 and 52.
indicated by dashed lines in FIG. 4. Each wripping strip may
be prowvided with a plurality ol mwtually parullel. spaced-upart
ribs thut faeilitate pripping ol the ends of the strips by the
consuer. e consumer cun then prasp the gripping strips 50
and 52 and then pull them apart 1o pry vpen the zipper.

The zipper part 20 15 juined to the upper marainal portion ot

the front wall 12, and the zipper part 22 1s joined (o the upper
marpinal portion ol e rear wall 14, e.o. by means of respec-
tive lavers of sealant material (not shown in FIC 4 laminated
to the backs vt the hase strips. This is tvpically accomplished
by co-extruding the zipper part and the sealant laver. The front
und rear bag wall panels are respectively sealed 1o the wpper

)

halves by heat fusion or welding (also relerred e as “heat

0

1.

a

o

0

sealing ™) Allernatively. the interlockable vipper halves cun
he attached to the wall panels by adhesive orhonding strips or
the ripper profiles can be extruded integrally with the hag
material. The walls ol the bag may be formed ol varions tvpes
of thenneplastic material. such as low-density polyethylene.
substuntially linear copoelymers of etlylene and o C3-C8
alpla-olelin, polypropylene. polyvinylidene clilonde. mix-
tres of two or muore of these polvmers, or mixtures vfone of
these palvimers with another thermaoplastic polvimer. The per-
sor skilled in the art will recognize that this List of suitable
wlerials 1s not exhavstive,

Tl spper shown in FIG. 4 Durther comprises weans for
Lermeticully sealing the spper. FIG. 4 shows two cinbodi-
ments. [none embudiment, the hermetic sealing means com-
prise g laver 36 ol pressurc-sensitive adhesive material
applicd vnbase strip 32 as acoating on acentral zone between
e female profiles 44 and 46 (for this embediment. ipnore the
laver 38 indicated by dushed lines). A pressure-seusitive
adhesive 1s an adhesive that develops maximum bonding
power when applicd by a liwht pressure. The pressure-sensi-
tive coating s applicd to a portion ol the »ipper part that has
heen suhjected o a corona treatment W enhance coating adhe-
sion. The pressure-sensitive adhesive coating 1s continueusly
applicd along the entire length of the Zpper purt 20, Althougsh
nat shown in FIGL 4, the hermetie seal s achieved by pressing
the base strips 32 and 34 rowetheralong the entire lenpth ol the
central region hetween the closure profiles. When sufficient
prossure is applied. the pressure-sensitive adhesive coating 36
will adlwre to the condronting central region of the buse strip
34 (this hermetically sealed state 1s not shown o FIGL 49,
forming a hermetic seal along the entire length of the mouth
of the package. When the zipper parts 20 and 22 are later
pulled apart, the pressure-sensitive adhesive coating will pecl
awuy lrew the base strip 34 and will remain on the base strip
32. Allernatively, the pressure-sensitive adlwsive coualing
could be applied on base strip 34 iustead of base strip 32, The
mctionality of the hermetic seal would he the same in cither

case.

[naccordance with analternative embudiment ot the mven-
tio. the hermetic sealing meuans comprise o layer 36 of colie-
sive waterial applicd on base strip 32 us u coating on g central
rone between twe lemale proliles 44 und 46, and o laver 38
{indicated by dashed lines in FIG. 43 of cohesive material
applicd vnbase strip 34 as acoating on acentral zonc between
e male profiles 40 and 42, A cohesive wmaterial 15 o tacky
waterial that sticks with preater colwesive strength to itsel!
than o uther materials. The cohesive coatings are applied o
portions ol the zipper parts that have been subjected o o
corona treatment to enhance coating adhesion. The cohesive
coualings ure continuously applicd along the entire length of
e zipper parts 200 and 22, Apuin, the hennetic seal is
achicved by pressing the hase steips 32 and 34 rogether along
the entire lenpth of the central region between the closure
prefiles. The coating 36 will colwre to the coating 38 (1his
cohesive state 1s not shown in FIGL 4). Tonning o hermetic seul
along the entire length of the moutl o e package. When the
spper parts 200 and 22 are later pulled apart. the cohesive
coatings will peel away from cach other.

To practice the present nvention. it is net necessary to
prowide interlocking sipper profiles on both sides (e the
produet side and the consumer side) vf the hermetic seal. Tor
example. the interlocked zipper protiles on the consumer side
afb the hermetic seal (profiles 40 and 44 10 FIG. 47 can be
elimingted. as seen in 1G5, luthis case. the henmetie seal is
disposed on the consmuer side of the spper proliles. The
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renining elements bearing the swme reference nowerals
nsed in FIGE 4 have the same functionality previously
described.

In accordance with a further alternative embodimoent not
shiown inthe drowings, the interlocked zipper profiles o the
product side al'the hermetic seal (profiles 40 and 44 in FICL 47
can be eliminated. In the latter case. the henmetie seal s
disposed on the product side of the zipper profiles.

TG B shuws an embuodiment similar to the embodiment of
IFICH & but having dilferent #ipper profiles. This embodiment
ciiploys o so-called “variable aligmment”™ zipper. [n tls
exaiple. one zdpper part comprises o trio ol male closure
profiles 42, 42" und 42", while the other zipper part comprises
a dual female closure profile 54 having two grooves lor
recetving two uf the three male closure protiles. As seen in
IFICH 6. the male closure profiles 42 and 42°can he inserted in
respective prooves lonmed o part by o comumon central leg
with eppositely directed detents and by respective outer prip-
per jaws that conperate with the central lep, Alternatively. full
interlocking oithe zipper profiles could he achieved by insert -
iy male closure profiles 42" and 427 inthe respective wrooves
ol the dual female closure protile 54,

[ VLG 6 (us in 171G, F). the henmetic sealing means (one or
both of coatings 36 aud 38) are applicd w the #ipper base
strips 32 and 34 on the consumer side ofthe zipper profiles. In
cantrast. FIG. 7 shows an alternative emboediment wherein
the henuetie sealing nwans are applicd on the produet side of
the vipper prodiles. The embodiment shown in G, 7 Las o
variable alignment »ipper identical to that shown i TG 6.

I cach of the embuodiments shown in FIGS. 5-7. spaced
rihs mav provided on the distal portions of the zipper base
strips. such ribbed distal portions serving as pripping stripsof
the type deseribed with relerence w FI1G. 4.

A zipper part having a coating made uf pressure-sensitive
adhesive or cohesive material may be manufactured by co-
extriding the zipper part to have a sealant laver on the exterior
side. applying o corong treatinent on the interier side of e
sipper part. and then pulling the spper part througl o couter
that applies a layver of pressurc-sensitive adhesive or cohesive
material of predetermined width onto the corona-treated side
olthewmoving zipper part. The extruded vipper part comprises
4 base stip and a closure prolile projecting from one side of
the base strip. The coating is applicd on g penerally planar
surface that extends longitudinally beside and in parallel with
the closure profile. The corona treatment increases the adhe-
sion o e coating to the Apper purl. while the sealant luyer
Fueilitates joinder of the spper part e the bag-making lilin.

Anuther embaodiment vt a hermetically sealed zipper suit-
able furuse ina vacuum storage hag 1s depicted in FIGS. Band
9. As seen in FIGL 8. a baw 1n accordance with this cmbodi-
ment comprises o receptacle comprising o front wall 12 and o
rear wall 14, which may be joined at the sides and connected
at the hottom by a fuld. The upper marainal portions of walls
12 and 14 forma mouth of the receplacle. Althongh oot shown
in I'1G 8. a valve asseibly (e of the type shown in 1165, 3)
penetrates the frent wall 120 The valve wssembly iy operable
(10 the wmanner previously deseribed) w allow the evacuation
ol air from the interior of the receptacle afier the article or
matter o be stored has heen placed inside the hag and the
epen mouth has been elosed.

Still reterring 1o FICG. 8. an extruded plastic double wipper
15 nstalled in the mouth of the hag. The double zipper com-
prises a pair ol nterlockable fastener strips or zipper parts 20
and 22, cach #ipper part having a pair ol closure protiles, as
previcusly deseribed. Closure proliles of the nb-and-groove
variely are used in the embodinent shown in F1G. 8.
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Asshown in FIG 8. zipper part 20 cowmprises o buse strip 32
ardd o pair of female closure profiles 44 and 46 that are mum-
ally parallel and spaced apart. while zipper part 22 comprises
4 hase strip 34 and a pair of male closure profiles 40 and 42
thut wre received o and interlock with the female closure
profiles 44 aud 46 respectively, Although net shown i FIGLE.
Uwe vipper parts 200 und 22 are joined al opposite ends of the
spper. for example. by fusing the confronting ends of the
sipper parts together by application of heat. Adter the article
urmatterto he stored has been placed inside the bag. the open
weuth can be closed by pressing the respective pulrs of
complementury closure profiles together into interlocking,
relutionship. as shown in 1G4 Allernatively. an iuverted
[o-shaped clip (not shownl can be mounted on the double
sipper. Such a clip is disclosed in 2.8 patent application Ser.
Ne. 10910724 filed v Ang. 3, 2004 and enritled Lvacnahle
Storage Bag Hoving Resealable Means Activated by Shider™.
The clip presses the incoming seetion of the double zipper
logether when moved in either direction. 'The meuth cun be
completely closed by shiding the clip from one end of the
douthle #ipper o the uther.

Tl Apper part 20 is joined 1o e ront wall 12 and the
sipper part 22 15 Joined 1o the rear wall 14 by meuns of
respective luvers ol sealant material (nol shown in VG, 4)
laminated to the backs uf the base strips. Alternatively. cach
sipper part can be attached direetly to the hag walls withot
e seulant laver. The front and rear bag wall punels are
respectively heat sealed 10 the zipper purts. as previously
deseribed.

[n the example depicted in 1710 8. the upper portion ol hag
wall 12 15 joined to base strip 32 i a pair of band-shaped
sones ol joinder 51 and 83, which run parallel 10 the female
closure prodiles 44 and 46, whereas the upper portion of bup
wall 14 15 joined o base steip 34 in one hand-shaped wone of

Juinder 35, which runs parallel o the male closure profiles 40

amd 420 Alternatively. the interlockahle zipper parts can be
attached o the wall panels by adhesive or bonding strips.
Although net show in the drawings. the marginal portions of
walls 12 and 14 may he heat sealed together o form side
seams, the hottom portions of walls 12 and 14 may be con-
neeted at o fold (or sealed together). aud the spper strips way
be joined together at the opposing euds of e zpper. The
sipper eud seals may lake the tonm of rectangular sones.
extending perpendicular to the closure profiles. in which the
hase strips are fused together and the closure profiles have
been crushed by application of heat and pressure,

Tlwe sipper show in FIG. 8 lurther comprises o layver 36 ol
low-tack adhesive material applicd on base strip 32 as o
coating (preferably of constant thickness) in a central zone
hetween the female profiles 44 and 46, as previously
described. The central zone of base strip 32 on which the
adhesive laver 36 is applicd. spuns the spuce between the
female closure profiles 44 and 46 and should be designed o
Hex inwardly when the interior space 48 (hounded by the
sipper end seals ol eppesite euds of the zipper, by the closure
profiles ol the respective zippers and by the opposing central
poertions of the base strips 32 and 34) 15 evucuuted. The soue
is true Jor the vpposing central zone of hase strip 34, which
central zone spans the space between the hases of the male
closure profiles 40 and 42, luward Hexing of the central por-
tieny oF base strips 32 and 34 inresponse to evacuuation ol the
intervening space 48 s shown in FICL 9. The inwardly Hexed
portions uf the base strips 32 and 34 are Iurther designed so
that the adhesive coating 36 vn base strip 32 contacts and
adheres to g purtion of the conlronting flexed central vone of
buse strip 34 along the entire length ol the vipper (Le. rom
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o zipper end seal 1o the other) when the space 48 1s evacu-
atedd, thereby hermetically sealing the mouth of the recep-
tacle,

[n accordance with varions embuodiments disclosed herein.
the zipper Interior space 48 1s evucuated at the sae thne that
the interior volume 58 ol the receptucle s evacuated. The
latter is accomplishied via the ahove-described valve assem-
bly. In accordance with the embaodiment shown in FIGS. 8
und 9. evacuation of space 48 15 faeilitated by providing
multiplicity of evacuation holes 56 (only one of which is
visible in F1GS, 8 and 99 that allew direet Huid conumunica-
ton hetween the zipper interior space 48 and the interior
volume 58 ol the receptacle. The embaodiment depicted in
I1GS. 8 and 9 hus o single row ol evacuation hoeles that are
spaced al equal ntervals, each hole belng cireular in shape.
The first and last evacuation holes in the row are preferably

near the respective zipperend seals, Towever. other arrays of

evacuation holes could he used. inchuding arravs comprising
two or more rows ol spaced-apart evacuation holes that are
stugpered relative o cach other Also. the evacuation heles
may heve o nor-cirenlar feans elliptical or square] shape. To
tacilitate the How of air ontl of interior space 48 during bag
evacuation. the zone ofwebdvipper joinder 85 1s disposed near
the top ol the base strip 34, providing a hinge for bag wall 14,
Tl hinge construction also increases e resistance w tlw bag
being vpened by internal forees.

Allernatively. evacuation holes could he made in both Tews
of the femaule closure profile (instead of in base sirip 34) 1w
provide luid communication between Zpper interior space
48 and imerior volume 58 ot the receptacle. Optionally. addi-
tunal evacuation holes conld be formed in the male closure
profile 42.

o break the hermetic seal and open the double zipper. tle
mutually contronting top portiony ol the spper base sirips 32
and 34 can be pried vpen and pulled apart. as previously
deseribed. The contents of the storage hag can then he
removed through the open month.

The low-tack adhesive coating 1 continuously applied
along the entire lkength of the deuble vipper. The adhesive
must he designed to adhere to flexed base strip 34 under the
pressure exerted by the ambient airoutside the evacuated hag.
When wnbient pressure wublent air is applied. the low -tack
adlwsive coating 36 will adhere 10 the confronting central
region ol the base strip 34 (as shown in F1G. 93, fenning o
hermetic seal along the entire length uf the mouth of the hag.
When the zipper parts 20 and 22 are later pulled apart. the
adlesive coating will peel away froem the base strip 34 and
will remain on the base stnp 32, Alernatively. the adhesive
coating could be applicd on hase strip 34 mstead vt base strip
32, The functionality vl the hermetic seal would he the same
in either case. Hlowever, this arrangement would require that
the evacuation holes be fonmed after the luyer of adhesive has
been applied w ke buse strip 3. Allenmtively. the base strip

34 can he sealed 1o bag wall 14 in two hand-shaped zones of

Joinder and base strip 32 can he sealed o bag wall 120 one
bund-shaped zone ol joinder. with the evacuation holes being
located on base sirip 32,

[naceordance with analternative embodiment of the inven-
tan shewn in FIGS 10 and 11, the hermetic sealing means
comprise a layer 37 ot cohesive material applicd on base strip
32 ay o coating in a eentral zone between the lemale prodiles
44 und 46. und o laver 38 of cohesive material applicd on base
strip 34 as o costing i a central zone hetween the male
profiles 40 and 42, The cohesive coatings are contimously
applicd along the entive Tength of the #ipper parts 20 and 22,
Aguin the hermetic seal is achieved by evacuating the wipper
interior space 48 1in the manner previously deseribed. The
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couting 37 will cohiere to the coating 38 (this colwesive state is
shown e FICL T forming a hermetic seal along the entire
length ubthe mouth of the baw. When the zipper parts 200and
22 are later pulled apart, the cohesive coatings will peel away
froan cach other.

A ripper purt having o coating made of low tack adlwsive
or cohesive material may he manutactured hy co-extruding
the zipper part to have a sealant laver on the exterior side.
applying o corona treatment on e interior side of the zpper
part. and then pulling the vipper part through o couter that
applivs a luyver of adhesive or cohesive materiul of predeter-
mined width onto the corona-treated side of the moving vip-
per part. The extruded Zipper part comprises a hase strip and
a pair ol spaced-upart. mutually purallel closure prodiles pro-
Jeeting frem one side of the base strip,'The coating 1s applicd
ot a wenerally planar surface dispused between the closure
profiles. the coating extending in parallel with the closure
profiles. The corona treatment increases the adhesion of the
couting 1 e zipper part. while. ifrequired. o sealunt layer on
e upposite side of the zpper part faeilitates joinder of that
sipper part 1o the hag-making tilm.

A sippered mouth of an evacuable storage hag in accor-
dunce with o further cibodiment of e invention is slown
FICG 120 in which elements that are functionally equivalent te
like elemwenns show in 1G5, 8 and 10 are designated by the
same reference numerals. The hag partially shown in FICGL 12
apain comprises walls 12 and 14 whose upper manzinal por-
tiens fonn o mouth of the receptacle. A valve wssembly (et
show in LG 12) penetrates the ront wall 120 An extruded
plastic double vipper is installed in the month of the bag. The
douhle zipper comprises a pair ol interlockable tastener strips
ar zipper parts 200 and 22, cach sipper part having a pair of
closure profiles similar 1 these previeusly described. Zipper
part 20 comprises o base sirip 32 and o pair of female closure
profiles 44 and 46 that are mutually parallel and spaced apart,
while zipper part 22 comprises a hase strip 34 and a pair of
male closure profiles 40 and 42 that are received in and
interlock with the feale closure proliles 44 aud 46 respee-
tively. Although not shown in FICG 120 the vipper parts 20 and
22 are juined at opposite ends ol the zipper. The upper portion
uf bag wall 12 is juined to base steip 32 in o pair of band-
shuped zones ol joinder 51 and 53, which run parallel 1o the
lemale closure profiles 44 and 46, wlereas the upper portion
ol bag wall 14 15 joined 10 base sirip 34 i ene band-shuped
zone of juinder 55, which runs parallel we the male closure
profiles 40 and 42, The marginal portions ufwalls 12 and 14
way be heat sealed wgether 1o lorm side sewns and thedr
bettoms way be comweted at a lold,

In the embudiment depicted o FIG. 12, cutimus (not
shown) in the lews of the female closure profile 46 or in the
male closure profile 42 (or in hathyserve as evacuation holes,
and a pair of Hexible webs 82 and 84 respectively suspended
frowmn the base strips 32 aud 34 serve as hermetic sealing
means. More specitically, cach Hexible web 82 and 84 com-
prises a respective reclangular strip ol eling Hlm that exrends
aleng the length of the double sipper. Cling {iln is typically
wade frowm polyethylene or polyvinylehloride, A property of
cling film i that it adheres 10 ftsell and other non-adherent
strfaces. [ the exemplary construction depicted in FICL 12,
one marginal portion ol web 82 i joined to hase strip 34 in o
first band-shaped sone near and parallel o male protile 40 and
e opposite marpinal portion ol web 82 1s joined e base strip
34 in g sceond band-shaped zone near and parallel to male
profile 42, while the unattached portion ot weh 82 interme-
diate the first and sccond »ones of joinder 1s suspended ther-
chetween. Stmilarly, one marpinal portion ol weh 84 s jeined
10 base strip 32 oo third hand-shuped zone near sud parallel
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to Feale profile 44 and the opposite warpinal portion of web
84 is joined to base strip 32 i a second band-shaped wone near
and parallel to female profile 46, while the unattached portion
ol'weh 84 intermediate the third and fourth zones of joinder s
suspended  therehetween, The ends of webs 82 and 84 are
incorporated n the bag side sewins (net shown). During the
manuiacturing process, the webs 82 and 84 must be joined to
the respective zipper hase strips before the double zipper is
elosed. Tlre bag filin can be jeined o the huse strips belore or
ulier the webs 82 and 84 ure jolned to the base strips,

When the interior veluue of the bup partially depicled in
IFICH 12 15 evacuated via the alorementioned valve assembly
(nut shown. the mterior space 48 bounded by the webs 82
and 84 und the double vippers. which commnunicates with the
bug interior voluuw via the cutouts in Ranale closure profile
46. is also evacuated. The pressure ot the ambient atmesphere
causes the portions o wehs 82 and 84 on opposing sides of
interior space 48' 1o come it contact and cling towcther.
thereby fonning o hermetic seul along e entire length o the
double spper. This hermetic seal helps maintain the vacuuin
inside the baw during storaye.

Allernatively. cach v webs 82 and 84 may be made vt a
non-adherent material. the contfronting surlaces of the webs
being couted with a coliesive matenal.

[n aceordanee with a varin olbe embodinent depleted in
IFIG 12, only one web ubeling film can he used. That weh and
the opposing hase strip must be designed so that they contact
cuch other aud the eling film adheres to the opposing base
sirip wlen the interior space therebetween is evacuated. As
previously  descrihed. the opposing base strip may he
desizned o Bex imwardly and into contact with the solitary
cling film as the interior space 1s evacuated. Alternatively, the
sulltary web may be made o' nen-udherent material coated
with a low -tack adhesive material that adheres o the opposing
base strip when the hay s evacuated.

A zippered munuth of an evacnahle storage bay in accor-
dance with vet another cmbhaodiment of the invention 1s shown
I'1¢r. 130 i which elements that are funetionally equivalent te
like elements shown o FIG, 12 are designated by e sime
reference munmerals. The baw partially shown in FIG. 13 again
comprises walls 12 and 14 whose upper marginal portions
torm d mouth of the receptacle, A vulve assewbly (not shown
in FIG. 13) penetrates the front wall 120 nstead ol a double
zipper Luving base sirips. @ pair ol mutually parallel zippers
are installed i the munth oi the baw. Fach zipper comprises a
respective pair ot sipper parts 86, 88 and 90, 92, Zipper part
86 comprises g wale closure profile 40 projecting from d base
94, while zipper part 88 cowprises o Ranale closure profile 44
projecting from a bhase 96. male closure profile 40 heing
interengaued with female closure profile 44 when the zipper
15 closed. Zipper part 90 comprises a male closure profile 42
projecting rom g base 98, while spper part 92 comprises o
female elosure prolile 46 projecting lrom a base 100, male
closure profile 42 heing interengaged with female closure
profile 46 when the zipper 15 closed. Tn this embaodiment. the
opposing mareinal portions of lexible web 82 are joined 1o
the backs o the respective bases 94 and 98, while the oppos-
ing marginal portions of lexible web 84 are joined o the
backs vl the respective bases 96 and 1000 with the intermedi-
ate purtions vl webs 82 and 84 spanning the interior space
between the sppers. The bag wall 12 1s Tused w the mareinal
portions of Hexible web 84 by nweans of respective beads 104
and 108 made of sealant material that has been softened or
melted and then cooled. Simidarly, bag wall 14 15 fused wo the
marginal portions of Hexihle web 82 hy means of respective
beads 102 and 106 made of scalant material that has been
sultened or melted and then cooled. The beuds prevent buru-
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out of the flexible webs 82 und 84 during sealing ol the hag
walls thereto. Again the ends ol the #ipper parts of each #ipper
are oined. The hag walls and the flexible wehs 82 and 84 are
also juined topether ot the sides of the bag in the repion
between the Appers, Again eutouts are provided inthe female
closure prolile 46 (or in the male elosure profile 42 or inboth)
that alliw communication herween the mterior volume 38 of
the receptacle and the interior space 48 bounded by the Hex-
ihle webs 82 and 84 and by the Appers, [n addition. holes 57
are provided o lwe portions of the {ront und rear walls 12, 14
thut condront the termediate portions of the Hexible webs
82,84 arc that freely suspended. As the interior volume S8 of
the receptacle s evacuated vigthe valve assembly. the interior
spuce 48 between the webs 82 and 84 1s evacuated and air at
ambient pressure enters the spaces between Hexible web 82
atd wall 14 and herween flexible web 84 and wall 120 This
cattses the flexible webs 82, 84 to come into contact and eling
o ecach vther along the full length of the nterior space.
twreby lurming o hennetic seul,

A sippered weuth of an evaeuable storuge hag i aceor-
dance with vet another embodiment of the invention is shown
FIG. 14, inwhich elements that are lunctionally equivalent to
like elements shown in F1G. 13 are desipnated by the sae
reference numerals, The bag partially shownin FIG. 14 again
comprises wulls 12 and 14 whose upper warginal portions
form a mouth of the receptacle. A valve assembly (not shown
in FIG. 1471 penetrates the front wall 120 A pair of mutually
parallel zippers are iustalled in the mouth of the bag. lach
zlpper colnprises g respective pair of slpper parts 86. 88 and
o0, 92 In this embediment. mutually parallel band-shaped
portions uf the rear wall 14 are juined to the backs of the
respective bases 94 and 98 while mutually parallel band-
shuped portions ol the ront wall 12 are joined to the backs of
e respective bases 96 and 100, with the htermediate por-
tions of the walls 12 and 14 spanning the interior space
hetween the zippers. Againthe ends utthe zipper parts of cach
sapper are joincd. The hag walls 12 and 14 are also Joined
logether al the sides of the bug in the repions belween the
Zppers (and above and below the sppered meuth of the
receptacle . and are joined W the #ippers i the regions where
the ends of the zippers are joined to each other. The storage
bug partly shnan in F1G, 14 funtler cowprises o luyer 36 of
low -tack adhesive material applied on the rear wall 14 as a
couting {preferably of constant thickuess) in g zone hetween
the male profiles 86 and 90, (Alternatively. the low-tack adhe-
sive material could he applied un the front wall 12 The
waterial of the bag walls is sulliciently flexible that the wone
ul rear wall 14 on wlich the adlesive luver 36 1s applied and
the uppusing zone of front wall 12 cach flex inwardly when
the miterior space 48 (hounded by the zipper end seals at
uppusite ends o the zipper. by the closure profiles of the
respective zppers and by twe opposing portions of the hag
wallsy is evacuated, The Ligler pressure on the cutside olihe
hag pushes the two {lexible wall portions together. When hag
walls un opposing sides of interior space 48 {lex inward. the
adhesive coating 36 on one wall adheres (o the confronting
poertion of the other wall along the entire length of the zpper
{i.c.. from ene zipper end seal to the other). thereby hermeti-
cally sealing the mouth of the receptacle.

[n accordance with a further embuodiment depicted in FICH
15, luvers 37 and 38 of cohesive materal are respectively
applied on the portions of the rear and {rent walls 14 and 12
intermediate the »ippers. Again the material ol the baw walls
is sufficiently lexible that the zone uf rear wall 14 on which
the cohesive layver 37 s applicd and the opposing sone ot front
wall 12 on which the colesive layver 38 1y applicd cach {lex
twardly when the intenior space 48 1s evacuated. The higher
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pressure on the outside of the bag pushes the two llexible wall
purtions together. When the inwardly Hexed portions of the
bag walls on upposing sides vl interior space 48 contact cach
other. the cohesive coating vn one wall coheres to the con-
ronting eolwsive couting on the other wall along the entire
lenpth of the spper (Le.. om one zpper end seal 10 the
otherl. thereby hermetically sealing the mouth ot the recep-
tacle,

A vippered mouth of an evacuable storage bag n aceor-
danee with anether embodiment of the nvention 1s shown
I"1¢r. 16, inwhich elements that are funetionally equivalent o
like elements shown in FIG) 14 are desipnated by the same
reference numerals. Tr this embuodiment. the seccond ripper is
replaced by o zipper camprising a pair ol Zipper parts 110, 112
having respective extension Hanges 114, 116 that form o seal
that extends into the interior space 48, Zipper part 110 com-
prises a male closure profile 42 projecting from a hase 98.
while zipper part 92 comprises a female closure profile 46
projecting {rom o base 100, One end ol extension lange 114
1s connected te one end o base 98, while ene end of extension
lange 116 1s connected to une end v base 100, Preferably. the
thickness vl the extension flanges 15 less than or equal to the
thickuess of the buses. One of the extension langes 114, 116
has o coating 36 of low-tack adlhesive material on the surtace
that conlroms tw other extension lange. The ends ol twe
extension flanges are captured in and resteained hy the side
seams of the receptacle (not shown in FIGL 161 When the
interior volmue 58 of the receptacle 1s evacuated. air in e
interior space 48 leaks between the male and lemale closure
profiles 42 and 46 and to the evacoated interior volume.

causing the interior space 48 10 he evacuated. The pressure of

the ambicent air vutside the baw pushes the bag wall portions
bounding tlw interior space 48 together. thereby alse pushing
the extension Hanges 114, 116 toward cacl other. When tlwe
adhesive coating 36 contacts and adheres o the vppusing
extension flange. the mouth uf the receptacle is hermetically
sealed. TG 16 depicts the state whoerein aller the mouth has
been henuetically sealed. the leakupe of wnbient air through
the sipper parts 86 and 88 pushes apart the bag wull portions
bounding the interior space 48,

The embodiment depicted in FICG. 17 difters from that
shown 1 VG, 16 1o that cucl extension Honge 114, 116 15

coated with cohesive material 37, 38 respectively. instead of

an adhesive coating being applicd to only one extension
lange. When the extension flanges are pressed topether hy
ambictt ailr pressure during haw evacuation, the cohesive
cogtings contact and cobiere W each other, thereby henneti-
cally sealing the mouth of the receptacle.

I asccordance with a lurther embodiment depicted in FIG.
18, the extension flanges are made of cling film. The bay
partially shown in FIG. 18 again comprises walls 12 and 14
wlose upper warpingl portions Tonn o mouth of the recep-
tuele. A valve assembly (net shown in G, 18) penetrates thwe
front wall 120 Again, o pair of mumally parallel sippers are
installed in the mouth ot the hag. Iach »ipper comprises a
respective puir o Zpper parts 86, 88 and 90. 92, Zipper part
86 comprises g wale closure profile 40 projecting from d base
94, while zipper part 88 cowprises o Ranale closure profile 44
projecting from a base 96, Zipper part 90 comprises a male
closiire profile 42 projecting Irom a base 98, while ripper part
92 cowprises o lemale closure profile 46 projecting lrewm o
base 100, [n this embodiment. u marpinal portion ol a strip-
shaped flexible weh 82 15 joined to the hack of the base 98.
while an upposing marginal portion of a strip-shaped Hexihle
web 84 15 juined 1o the back v the hase 100, The ends of'the
wihs 82 und 84 are incorporated in the side seams of the bag.

with lnterinediate portions ol webs 82 and 84 spanning part ol
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we interior space between the vippers. The bag wall 12 1
Tsed to the marginal portion of flexible web 84 by means of
# head 108 made of sealant material that has been seflened or
melted and then cooled. Similarly. bay wall 14 s fused to the
warpinal pertion of flexible web 82 by means of o bead 106
nuide ot sealant material thut hos heen sottened or melted and
then coolad. Apain the ends ui'the zipper parts of cach #ipper
are juined. When the interior volume 58 ol the receptacle is
evacualed via the valve assemblyv, the lexible webs 82 and 84
will come into contaet and ¢ling to cach other along the full
length of the interior space. thereby fonning o hermetic seal.

[n the embodiments depicted n TGS, 13 through 18, cut-
outs (not shuwn) may be provided in the legs of the female
closure prodile 46 or inthe male closure profile 42 (or in both)
1o serve as evacuution holes. that 1s, holes tor facilitating the
cvacuation ol the interior space 48 hetween the vippers.

Yet anather embodiment s depicted in FIGS. 19 and 20, Tn
accurdance with this emhbodiment, a patrobstrip-shaped Hex-
ihle webs 82 and 84 for hermetically sealing the mouth ofthe
receptacle. The webs 82 und 84 are disposed betweon the
spper (comprising ripper parls 90 and 92 as previously
deseribed) and the portion b the interior volume 88 of the
receptacle inwhich the stored artiele or goods must be placed.
bl flexible web 82, 84 comprises o respective reclangulur
strip oleling [ilm that extends aeross the Tull wididor the bag.
In the exemplary construction depicted n FIGL190 respective
marginal portions ol web 82 are joined to the rear wall 14 in
respective hand-shuped zones 118, 120 that are parallel toand
spuced apart from each ether. and opposing marginal portions
uf weh 84 are joined to the front wall 12 10 respective band-
shaped vones 1220 124 that are paralle] to and spaced apart
fromeach other. The ends ol the webs 82, 84 are incorporated
1 the side seums ol the storape bag, 'The unatiached portions
ol webs 82 and 84 are suspended from the surrounding
attached perimeters. In addition. holes 57 are formed in the
portion of the front wall 12 hetween the vones 1220 124 of

Jwinder with web 84 and in the portion of the rear wall 14

between the zones 118, 120 of joinder with web 82, [ the
nnplementation depicted in FIG 200 o e of spaced apart
holes 57 15 provided in rear wall 14 to allow uid communi-
cation between the interior space 126 (hounded by rear wall
14 and web 82) and the wnbient atinesphere. sud another line
ol spaced upart holes 37" 1s provided o front wall 12 to allow
Huld  communication between  the Interior space 128
(hounded by front wall 12 and web 84) and the ambiemt
atmusphere.

Tl bap depleted in F1GS. 19 and 20 can be used in the
lollon ing manner, First. the user opens the zipper. nserts the
article or guads to be stored inside the interior volume 58 of
the receptacle. and then closes the sipper. Then the valve
assembly 16 1s connected to g vacuum source. The interior
voluuwe 58 1y then evacuated. Initlally the webs 82 and 84 of
cling film are separated. butas Uwe pressure inside the interior
vulume 58 decreases, the ambient pressire canses air to anter
interior spaces 120 and 128 vio holes 57 and 57 The pressure
difterential seross the webs 82 and 84 pushes them into con-
tact along the entire width of the receptacle. The contaeting
poertions ol webs 82 and 84 cling together 1o henuetically seul
the mouth ol the receptacle. This hermetic seal helps maintain
the vacinun inside the hag during storage.

Alternatively. webs 82 and 84 may be repluced by Hexible
webs made of o non-adherent material., the condronting sur-
faces of the webs being coated with o cohesive material orone
uf the condronting surfaces vl webs being coated with a low-
tack adhesive material. For example. such flexible wehs may
comprise linear low-density polyetlvlene (1.1IEP) stretch
wrupplng lilm couted with taekilier. Allernatively, the tacki-
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lier may be blended with the 1D resin belore extrusion. the
tackificr migrating w the surtace vf the film after extmsion.

In accordance with o further aspect of the invention. the
flexible webs 82 and 84 may be made v a material having ¢
semnd-liquid surlaee that will set as a caulk or liguid so that it
1s self-seuling or lowahle w create un air lock and have low
permeability. Also the material should not separate or crack
when tolded. and should not dry up over o desired minimum
period ol time. [naddition. fabric st net stick 1o the surtaee,
l'or certain applications. vinyl with plasticizers or unvulea-
nived latex may be used,

As disclused above. the baw material. the xipper base strips
ar Hexihle webs suspended from the bag material or from the
sipper base strips may be treated with o sealit material such
us o tackifler I sueh cuses, not only will the sealunt set as o
was barrier, hut also it will provide cohesion w held the strips
together semi-mechanically.

Lh

In each of the embodiments disclosed hereinabove, the
ippers. sealant beads. cling films. and adhesive and cohesive
cogtings extend the ullwidth o the storage bup. [ikewise the
suncs 10 which any of those components are juined 1o each
other or o the bag wall extend the full width of the bag.

[11 cases where the llat reseulable means are placed between
two parallel Appers. the at resealable means may be sealed
by operation ol tlw slider as diselosed in previously cited LS,
patent application Ser. Nao 10410.724 the disclosure of
which is {ully incorporated by reference herein. This could he
done betore the Interior volume of the storage bag 1s evacu-
aled.

The advantages ol providing a {lat valve for hermetically
sealing an evacnated storage bag {or o closure thereod) are
maniuld, The flat valve provides a harrier to prevent ambient
air tronn leaking into the evacuated interior volume of e hag.
A at valve will be less susceptible o chanuel leaking or

damaye when the hag is folded over on iself, particularly if

cach memhbrane 15 as thin as tackificd steeteh film having a
thickness of A milo Also g thin and wide ar valve will create
a more lortuous path for channel leakers caused by wrinkling
during use.

In addition. a far valve will be easy o install because the
length of the ar valve 15 in the machine direction during bag
production. Alse. due to the thin punge of the il used 10
make the at valve. 10 will be casy o seal acrosy the bag
making il during eross sealing. This will be true even i the
sipper(s] isfare incorporated it the 1lat valve, Towever. 1t
may be necessary to pre-stomp the flat valve prior to welding
it to the bag making film in the machine direction,

Additional sealant development and improveient of the
materials forthe flat valve can be explored separately from the
bag making flm. thus avolding additional cost ol the bag
making material.

Aperson skilled o thwe art will appreciate that means other
than the cne-way valve asseinbly depicied in FIG 3 wmay be
emploved o evacnate the interior of the storage bag. For
example, instead of o one-way valve assembly installed in the
wallolthe bag, the bag may be evacuated using a {lat one-way
valve located 1n a side sean or the bottom sewn of the bag.
Such a lat ene-way valve can allow the air nside the bag te
cscape when the bag 1s compressed by rolling 1t up. When
wsedd i this way, a vacinum cceurs inside the bag when 1t is
unrelled as the contents try o expand. A flal one-way vulve
that iy suitable tor this purpose 1s diselosed in LS, Pat. No,
£.729 473,

Analternative embodiment is shown m FIGS. 21 and 22
IFICH 21 shows @ baw comprising a receplacle. a closure and
means for hernetically sealing the elosure (ineluding. but uot
limited to. any one of the speciiic cmbodiments shown in
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FICGS. 4-19). The boundaries of o hermetically sealed closure
assembly 1300 installed 10 the mouth of the receptacle. are
indicated by dashed lines in FIG. 21 The vertical hatched
otes along the side margins represent respective side scams
134 and 136, The horlzontal hatched zone along the bottew ol
e bap represents o bottenn seam huving g constroetion that
varies acruss the hag. The hatched rones 1324 and 1326
represent zanes where the front wall 12 s joined to the rear
wall (uot visible in lG 210, vones 132q and 1326 extending
an opposite sides o o duck bill valve 142, which is captured
i the buttonm seam,

111 22 1 g sectional view taken throngh the duck bill valve
142 along line 22-22 indicated in FIG. 210 As seenin I 22,
e duck bill valve 142 cowmprises two punels 144 and 146
wade of film material, As shown in PG, 220 the duck bill
valve 142 15 attached to the receptacle hy juining the valve
pane] 144 to the rear wall 14 118 »one 141 and by joining the
valve panel 146 to the front wall 12 ina zone 140, both vones
of joinder forming respective portions of the bottom sean.
The valve punels 144 and 146 are jeined to each other in
vertical speckled sones that represent respective valve side
seams 180 and 148 seenin FIC 21 The valve panels 144 and
146 ure not joined 1o cach otler in the region between the
valve side seams 148 und 150, Thws. the portions of the valve
panels 144 and 146 spanning the valve side seains deline o at
channel through which air inside the interior volume of the
receptacle can escape into the ambient atmosphere until the
nterior voluine is fully or partially evacuated. Inthis einbodi-
went. all seams are formed by comventional conductive leuat
sealing.

Ior the purpose of illustration. the duck bill valve 142 in
FIGE. 21 and 22 15 shown oxtended from the bottom ot the
bug. Iina commerelal product. however, 1t would be advanta-
aeous o asseible the duck bill valve further inside the recep-
tacle to protect 1t during nsage. The outside of the duck hill
valve 142 15 welded o the mside of the packaging n the
hattom seal area. The nside surfaces of the valve should not
be welded wogether. This can be aceonplished by plucing un
usert in the valve when it is welded in place or by making the
valve from a film laminate wherein the mner surtaces of the
valve are formed by respective lavers of o non-scalant poly-
wenie material having d melting temperature higher than the
uwlting temperature ol the packaging filin.

116 21 shows o duek bill valve attached to the bottow of
the baw. THiwever. the duck bill valve 142 can alternatively be
located alung the side scams vrat a corner ol the hag. T this
{orm. the air can be foreed out the valve (by relling the bag) or
g lube can be nserted to draw the air oul using g vacuum
cleaner.

[n accordance with a further alternative o the one-way
valve assembly shown in FIGL 30 a bag could be {illed and
rolled up from the bottom wward the vipper opening, belore
twe zipper is completely closed. The air is fereed out of the
hag through the zipper vpening before the zipper s com-
pletely closed, Lel before the flat resealable means are
resealed. This emboediment does not require o one-way valve
separate Trowm the o resealable means.

While the invention has been deseribed with relerence te
various embodiments, Wwill be understood by those skilled in
the art that varios changes may be made and equivalents may
be substituted for elements therea! without departing rom
e scope of the wention. In addition. wany modilications
may be made to adapt a particular sitation to the teachings of
the invention without departing from the essential scope
thereat. Therefore it 1s intended that the invention not be
limited 10 the particolar cibodiment disclosed as the best
wede contemplated for carrying out this vention. but that
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the Ivention will inelude all enbodiments falling within the
scope ul the appended claims.

As used nthe claims, the verb “joined™ means fused.
bonded. sealed, adhered, cte whether by application of heat
undfor pressure. application ol ultrusonic energy. application
ol laver ol udhesive matenal or bending agent. interposition
ol an adhesive or honding steip or sealant laver or head. ete.

The invention claimed 1s:

L. A bag comprising:

u receptacle having un interior volunw and o mouth. said

receptucle comprising lirst und second walls made of

Hexible material. said firstand second walls being joined
o cach other along first and second side edges thereo 1o
lorn first and second side seans and being joined or
connecled to cach other along g bottew of saild recep-
tacle:

a first zipper made of plastic material and installed in said
mouth. said first zipper comprising first and second
wutually interlockable vipper parts joined to each other
at opposite ends of said lirst #ipper:

a first web of film comprising a first longitdinal portion
Juined 1o a Hest band-shaped »one of said first wall, and
first aud second ends incorperated 1o satd lirst and see-
ond side seains., respectively, said lirst band-shaped sone
ol suid [irst wall being disposed between said botein
cige b said receptacle and said st zipper: and

asceond web of film comprising a tirst longitudinal portion
Juined W g first band-shaped sone af suid second wall,
and first and second ends ncorporated 1o said lirst and
second side seams, respectively. said first hand-shaped
sote uf sald seeond wall being disposed between said
hottom edee of said receptacle and said tirst zipper.

wlerein respeetive unattuched portions ol the first and
second webs comwe inte contact continuously Tk said
first side seam 1o said seeond side seam when said mte-
rior volume s evacuated. and

wherein said first web further comprises a second longitu-

dinal portion joined 1o a second band-shaped zone of

sald lirst wall se that said st web 1s jolned to said lirst
wall along 1ts entire perimeter. and said first wall has at
least one hole located within said perimeter ub said first
weh, and sold second web further comprises 4 second
longitudinal portion joined to g second band-shaped
sone of suid second wall s that suld seeond wehb 13
Juined tosaid seeond wall along its entire perimeter, and
sald sceond wall has at least one hele loeated within said
perineter of said second weh.

2. The bhag as recited in cloim 1. further comprising o
sccond zipper made ol plastic material. said second zipper
comprising {irst and sccond mumally interlockable vipper
parts juined to cach other ot opposite ends of said second
sipper. suid lirst zZipper part ol 'said second sipper being joined
e said [irst longiludindl portion o suid st web and said
sceond zipper part of said second sipper being joined to said
first Jongitudinal portion of said second web. and wherein
sald st vipper part of said lirst vipper is joined to said second
lonpitudinal portion of said first web and suid second zipper
part ol said first sdpper 1s Joined 0 said second longitudinal
purtion of said second weh.

3. The bag as recited inclaim 1. lrther comprising a valve
ussernbly instulled in a hole in said Hirst wall for evacuating air
Froun said nterior voluie,

4. The bay as recited 10 claim 1, wherein said {ilm has the
property that it adheres W itselfand o non-adherent surtaces.

5. A hay comprising:

u receptacle having un interior volunw and o mouth. said

receptucle comprising lirst und second walls made of
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lexible material. said first and second walls being joined
o each other along Hest and second side edges thercot o
form first and second side seams and being juined or
connected 1o each vther along a hottom ol said recep-
taele:

a irst Zlpper made of plastic material and installed o said

moutl, said st zipper eomprising lirst and seeond
mutually nterlockahle »ipper parts joined to cach other
at opposite ends of said first vipper:

a first web of Hlm comprising a {irst lonwimding] portion

jeined to a irst bund-shaped zone of said tirst wall and
lirst and second ends incorporated o said st and see-
ond side seams. respectively. suid first bund-shaped zone
of said first wall being disposed between said hottom
aidue of sald receptacle and said first Zipper;

asccond web ot film comprising o {irst longitudinal portion

jeined to y first band-shaped zone of suid second wall.
and lirst and second ends meorporated insaid first and
second side semus. respectively. said first band-shaped
rone of said second wall heing disposed between said
bottom edee ol satd receptacle and said fiest zipper: and

u second vipper made of plastic material, said second #ip-

per cowwprising first and second mutually nterlockable
pper purts joined to cach other at opposite euds ol said
sccond sipper, said tiest zipper part ol satd second sipper
being joined to said Hrst longitudinal portion of said tirst
web and sald second spper part of said second sipper
being jeined to said st longitudinal portion of said
second weh.

wherein respective unattached portions of the {irst and

.

sceond wehs come into contact continuously from said
lirst side seam 1o said second side seam wlhen said inte-
rior volunwe is evacuated.

A bay comprising:

a receplacle having an interior volume and g mouth. said

receptacle comprising first and sceond walls made of
lexible material. said first and second walls being joined
o each other aleng frst and second side edges thereol'o
form first and second side seams and being juined or
connected 1o each vther along a hottom ol said recep-
taele:

u irst vipper made of plastic material and installed i said

moutl, said st zipper eomprising lirst and seeond
mutually nterlockahle »ipper parts joined to cach other
at opposite ends of said first vipper:

a dirst web of film comprising a lirst longitudinal portien

jeined to a irst bund-shaped zone of said tirst wall and
first and second ends incorporated 10 said fiest and see-
ond side scams, respectively, said first hand-shaped zone
of said first wall being disposed between said hottom
edpe of sald receptacle and said lirst zipper:

asecond web ollilm comprising a lirst longindingd portion

joined to a first band-shaped zone of said second wall,
and first and sceond ends incorporated 10 said first and
second side semus. respectively. said first band-shaped
sone of suid second wall being disposed between sald
botton edee of satd receptucle and said st vipper: and

a seeond sipper made of plastic material and comprising

first and sccond mumally interlockable zipper parts
jeined 1o cach other at opposite ends of suid seeond
spper and joined to said first longitudingl portions of
said first and sccond wehs respectively, sand first and
sceond rippers being pencrally parallel and separated by
adistance,

wlerein unattached portions of the dirst and seeond webs

within thelr respective perimeters conwe inlo contagl
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continuously from sald first side seon o sald second
stde seam when said interior volume s evacuated.

7. The baw as recited in claim 6, wherein said first web
further comprises a sccond longitudinal portion joined o a
second band-shuped soue of said lirst wall so that said lirst
wieh Iy joined 1o said lirst wall along Its entire perimeter: said
lirst wall hay at least one hole located within soid perineter of
sald first web: saxd second web further comprises a second
longitudinal portion joined o a second hand-shaped vone ot
sald second wall su that said second web is joined o said
secend wall along its entire perimeter: said second wall Las at
least one hole located within said perimeter of said second
webr and said Hest zipper part of said first zipper is joined to
sald second longimdinagl portion of said first weh and said
seeond vipper part of said fiest zipper s joined to satd seeond
lengitudindl portion of said second web.

8. T bag vs recited o elaim 6. further comprising o valve
assembly installed in ahwle iy said firstwall for evacuating air
from said interior volume.

9. The bay as recited 10 claim 6, wherein said {ilm has the
property that it adheres w itsell ond o non-adherent surlaces,

10, A bag comprising:

a receptacle having an interior volume and @ mouth, said

receptacle comprising {irst and sccond walls made of

Hexible material, said first and second wally being joined
1o cacliother along dirst and second side edpes thereol e
lorn first and second side seans and being joined or
corneeled to each other along g bottom of said recep-
tacle:

a dual zipper comprising first and second mutually nter-
locked vipper parts jeined at opposite ends of suid zip-
per. said first zipper part comprising a fest base steip and
firstand second closure profiles projecting from one side
ul sand first base strip. said first and second closure
profiles being parallel o and spaced apart {rem each
uther. and suid second spper partl cowprising o secoud
hase steip and third and fourth closure profiles projecting
from vne side ol said second base steip, said thind and
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tourth closure profiles being parallel to and spaced apart
from each uther and respectively interlockable with said
first and second closure profiles to form first and second
clusures, wherein said first base steip 15 joinad o said
lirstwall in g first band-shaped zone of joinder. and said
second base strip Iy jelned o suid second wall oo
sceond band-shaped »one of joinder:

first weh of film joined to said fiest hase strip along
perimeter ofsuid lirstweb, suld first weh comprising first
and secend longitudinal portions joined to lirst and see-
ord band-shuped zones of suid lirst buse strip. respee-
tvely. and first and second ends neorporated in said

respective joined zipperends. said first and second band-
shaped vones being disposed at different elevations
within said dual spper: and
second weh of film juined o said second wall along o
perimeter of said second weh, said second weh compris-
inw third and fourth longituding] portions joined to third
and fourth band-shaped vones of suld second base strip.
respectively. and third and lourh ends ineorporated n
said respective juined zipper endds, said third and fourth
band-shaped »ones bemng dispused at different eleva-
tioms within sald dual spper:
wlhereln suid second elosure is disposed between sald
receplacle hottom and said lirst elosure. and at least one
of said second and fourth closire profiles has at Teast une

evactation hele, and
turther wherein unattached portions of tlwe Hirst and seeond
wehs within their respective permeters comnwe o con-
tact continuously from satd first side seam to said second
side seam when said interior volume s evacnated via
said ait least one evacnation hole
11. The hag as recited in eluim 100 funther compnsing o
valve ayseinbly instulled 1n o hole in said frstwall Bor evacu-
ating air from said nterior volume.
12. The bag as recited in elaim 10, wherein said film has the
property that it adheres o itself and o non-adherent surfaces.
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