-1- BULK PACKAGING MULTI-WALL SACK AND APPARATUS FOR
MANUFACTURING THE SACK The present invention relates to sacks
that 5 are often used for bulk packaging of products and to an apparatus
for forming a top block end on the sacks after the sacks have been filled
with product. Typically, bulk packaging sacks are 10 understood herein to
mean sacks that are used to package 20kg plus amounts of products.
The present invention relates particularly, although by no means

exclusively, to bulipackaaiorad secksingi afain thedokm ajmnulti-wall

paper-based pod AR HRcD DA DT il R

polymeric material. 20 The present invention relates more particularly,
although by no nernsediesielY riodnti rackeginecsacks tkaioks initze

for i-wal k the type ' j j
po products. n et e -
waltsaclksasksohiaed foestorifig bbaderad imilkrpohdritts (and other dried

food products) under sterile 30 conditions. The outer bag shields the inner
pouch from direit cantact with Eﬁﬂtial sources of contamination while

the multi-wall sacRP3 !)Ye’d i b8 SHa p%EEaging site,
10 trangsteresitoodovased amtsrovessingaitks diftbdiomiteathedsto

p_rtqsaéﬂagéitzg PR f1ine Rarkaaed RsFd e deies processed at the
sites.
The present invention relates particularly,
although by no means exclusively, to bulk packaging
15 sacks that are in the form of multi-wall sacks of the
type which comprise an outer bag, typically made from
paper-based products, and an inner pouch, typically
made from a polymeric material.

20 The present invention relates more
particularly, although by no means exclusively, to bulk
packaging sacks that are in the form of multi-wall
sacks of the type described in the preceding paragraph
which are suitable for bulk packaging of dried food

25 products, such as powdered milk products.

The iInner pouch of the above-described multi-
wall sacks is provided for storing powdered milk
products (and other dried food products) under sterile

30 conditions. The outer bag shields the inner pouch from
direct contact with potential sources of contamination
while the multi-wall sacks are stored at an initial
production and packaging site, transported to
downstream processing sites, and stored at the

35 processing sites prior to the packaged products being
processed at the sites.



-2- Australian patent 729303 in the name of the applicant discloses
multi-wall sacks of the type described above and a method of forming a
top block end on the sacks after the sacks have been filled with 5
product. The sacks comprise an outer bag, typically made from
paper-based products, and an inner pouch, typically made from a
polymeric material. The sacks are charaderized in that the sacks, when
filled and closed, comprise a bottom block end and a top block 10 end.
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patgpisdutite appidRh Hag pisdpsiered an grealrRies folvia an open
top end of the sack, closing the inner pouch, and
folding and gluing the outer bag at the open top end in
a particular sequence of steps into a closed top block
15 end.

Australian patent 760523 in the name of the
applicant also discloses multi-wall sacks of the type
described above that comprise an inner polymeric

20 material pouch and an outer paper bag that are
manufactured with an open top end through which product
can be filled into the inner pouch and thereafter
closed. The sacks are characterised in that the top
end of the sacks i1s formed as an ““easy” open end to

25 facilitate access to the sealed inner pouch.

The disclosure in the above-described
Australian patents is iIncorporated herein by cross
reference.
30
The applicant has made improvements to the
multi-wall sacks described in the Australian patents.
The applicant has also developed an apparatus for
sealing the sacks after the sacks have been filled with
35 product and then folding the outer bag at the top end
of the sack to form a top block end. The applicant has



sealing the sacks after the sacks have been filled with 35 product and
then folding the outer bag at the top end of the sack to form a top block
end. The applicant has -3- also realized that the apparatus, in a modified
method of operation, can be used to form a top block end on other bulk
packaging sacks, such as sacks that comprise outer bags but do not
comprise inner pouches. The 5 subject patent specification relates to the
improvements. Specifically, the applicant has developed a particular form
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apdl%%ﬁ?Hﬁ@%&E%eveloped an apparatus and a method for forming a
top block end on the above- described sacks after the sacks have been
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and closed so that it has a closed top block end of the
sacks of Australian patent 729303.

In addition, the applicant has developed a
15 particular form of an as-manufactured multi-wall sack
that has a closed bottom block end and can be filled
and closed so that it has a closed top block end of the
sacks of Australian patent 729303 and the ‘“easy” open
top end of the sacks of Australian patent 760523.

20
The applicant has also developed an apparatus
and a method for forming a top block end on the above-
described sacks after the sacks have been filled with
product.
25

In general terms, the present invention
provides an as-manufactured multi-wall sack that
comprises an inner pouch, typically made from a
polymeric material, and an outer bag, typically made

30 from a paper-based material, with the sack having a top
end that (a) is open in the as-manufactured form of the
sack so that the sack can be filled with product via
the open end and (b) is formed so that it can be closed
to form a top block end.

35
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end that (a) is open in the as-manufactured form of the sack so that the
sack can be filled with product via the open end and (b) is formed so that
it can be closed to form a top block end. 35 -4- Preferably the sack of the
present invention has the following features, either separately or in
combination. 5 1. In the as-manufactured form of the sack, the sack
comprises pressure adhesive that connecs-together the inner pouch and
the outer bag at the open top end of the sack. The amount and/or the
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closetid Bakt Mg after a step of heat sealing the inner pouch closed,
the front and rear sides of the outer bag can 15 be folded outwardly with
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po%ﬁ%lgsgg'E§$€Cg¥m§dsequence of steps to close the outer
bag after a step of heat sealing the inner pouch
closed, the front and rear sides of the outer bag can
be folded outwardly with the sealed inner pouch being
selectively detached from one of the sides of the outer
bag and being retained by the other side. Retaining
the sealed inner pouch on a selected one of the sides
is important to the subsequent sequence of steps to
close the outer bag. The decision to fold the front
and rear sides outwardly as part of the sequence of
steps to close the sack is advantageous in terms of
downstream processing because It means that the sealed
inner pouch is positioned on one of the sides and this
frees up the other side and makes it possible for the
other side to be a contact surface for adhering the
outer bag in a closed position using heat-activated
adhesive without having to be concerned about the
impact of heat required to activate the adhesive on the
polymeric material of the inner pouch. Other closing
sequences would not have this advantage.

2. In the as-manufactured form of the sack, the
sack comprises heat-activated adhesive on sections of
the outer bag that adhere to other sections of the
outer bag as part of the sequence of steps to close the
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adhesive without having to be concerned about the impact of heat
required to activate the adhesive on the 30 polymeric material of the inner
pouch. Other closing sequences would not have this advantage. 2. In the
as-manufactured form of the sack, the sack comprises heat-activated
adhesive on sections of 35 the outer bag that adhere to other sections of
the outer bag as part of the sequence of sieps to close the -5- outer bag.
The heat activative adhesive may be the same adhesive on each section

of ihg@ienRry. Thedepbagtivadad adieasive Somels difarant atheghes
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by fakdng Ko account a number of 25 factors that are relevant to forming
a top block end on

3. In the as-manufactured form of the sack, the
positions of the sections of the outer bag that carry
heat-activated adhesive are selected so that the
sequence of steps to close the outer bag where possible
positions the heat-activated adhesive sections so that
the sections do not overlie the inner pouch. This
ensures that the application of heat to activate the
heat-activated adhesive does not damage the inner
pouch.

The construction of the as-manufactured sack
is determined by taking into account a number of
factors that are relevant to forming a top block end on
the sack after the sack has been filled with product.
Preferably, the factors include one or more of the
following factors:

(a) relative positions of the pressure and
heat-activated adhesives on the outer
bag in the as-manufactured form of the
sack;

(b) the height of the upper end of the inner
pouch in relation to the open top end of



the sack after the sack has been filled with product. Preferably, the
factors include one or more of the following factors: 30 (a) relative
positions of the pressure and heat-activated adhesives on the outer bag
in the as-manufactured form of the sack; 35 (b) the height of the upper
end of the inner pouch in relation to the open top end of -6- the sack and
the positions of the pressure and heat adiivated adhesives; and 5 (c) the
requirements to form a block end on the filled and closed sack. In relation
to item c above, it is prefp@bieydhaing seaehpartrene) BE tipsame
size or larger 10 than the closed outer bag in orde{;to fafiliéated?io er .
formation of the block €RGETRE Sack ¢om r%gs%cr:l t'e\égy eopean Ao
the outer bag that facilitaf€k opening the outer bag 15 after it has been
closed. According to the present invention there is also provided a filled
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packaging sack also cdmBridddd $ena8chi¢d aR6R fe®rescape from the

inner pouch after the inner pouch has been closed. 25 Preferably the vent

seal defines a tojijopg Jii§ BAIST PR €SCaRBYOM T Gleseti¥israble
that the sealed inner pouch be the same size or larger
than the closed outer bag in order to facilitate proper
formation of the block end.

The sack comprises an “easy” open feature on
the outer bag that facilitates opening the outer bag
after it has been closed.

According to the present invention there is
also provided a filled and sealed bulk packaging sack
formed by filling and closing the above-described as-
manufactured multi-wall sack.

Preferably the bulk packaging sack also
comprises a vent seal to allow air to escape from the
inner pouch after the inner pouch has been closed.

Preferably the vent seal defines a tortuous
flow path for air to escape from the closed inner
pouch.

Preferably the bulk packaging sack also
comprises product identification coding applied to the
inner pouch after filling the as-manufactured multi-
wall sack with product and prior to closing the outer
bag.
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pouch. 30 Preferably the bulk packaging sack also comprises product
identification coding applied to the inner pouch after filling the
as-manufactured multi- wall sack with product and prior to closing the
outer bag. 35 -7- Preferably the bulk packaging sack also comprises
product identification coding on the outer bag. According to the present
invention there is 5 also provided an appdratus for forming a top block
end on the above-described as-manufactured multi-wall sack after the

sagkeaepe® JlahwithpredysicwhisingrraidiusaaBPHsRp is@Es a
means for p,féml g}p%o norcl:too(r]hd rear SI s of aéllled sack having
an %pgﬁlfop e sac Q&% Qgtweré % 85' %{ecP 89 at the
following stations; 15 (b) a flrst sealing station for bringing opposed sides
of the open top enstofriirignaicoatied tesenteci avé@ea@aeameus

th .ﬁﬁwﬂ ir
folc%1 INg stzﬁ%?r&(i)t? dlﬁé t g FS op %@e{ﬁ ngre}g 0 e%ﬁLﬁl § (:r\asgggfz ghd
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heafeatedimaesaokcihasingeetaifad by gredasthe padithside, tovbrieckide
of th ORI () second sealing station for activating

heat-activated adhesive along a section of an inner surface of one of the

out-turned sides of the outer bag
(a) a means for supporting opposed front and

rear sides of a filled sack having an open top end as
the sack is moved between and operated on at the
following stations;

(b) a first sealing station for bringing
opposed sides of the open top end of the inner pouch
into contact and heat sealing the opposed sides
together and thereby closing the inner pouch;

(c) a first folding station for folding the
opposed sides of the outer bag outwardly and forming
out-turned sides and in-turned triangular wings, with
the heat sealed inner pouch being retained by pressure
adhesive to one side of the outer bag; and

(d) a second sealing station for activating
heat-activated adhesive along a section of an inner
surface of one of the out-turned sides of the outer bag
and thereafter folding the out-turned sides of the
outer bag inwardly so that the adhesive-carrying inner
side of the outer bag overlies and contacts an outer
surface of the other side and the activated heat-
sensitive adhesive adheres the folded sides together,
with the inward folding of the out-turned sides causing
sections of each in-turned wing to fold inwardly to
overlie other sections of the wings;



and thereafter folding the out-turned sides of the 30 outer bag inwardly so
that the adhesive-carrying inner side of the outer bag overlies and
contacts an outer surface of the other side and the activated heat-
sensitive adhesive adheres the folded sides together, with the inward
folding of the out-turned sides causing 35 sections of each in-turned wing
to fold inwardly to overlie other sections &-the wings; -8- (e) a third
sealing station for activating heat-sensitive adhesive along sections of
surfaces of the in-turned wings of the outer bag and thereafter 5 adhering

the overlying sectiops of the wings together to.completethe sequence of

steps to close tbée_ggenggg%é{é?o?ﬁge?sﬁw. ﬁFﬁgﬁa Ty %rseaccgﬁava 'ng
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packad)irgf skloks, qaricularly as sacks that comprise outer bags but do
not comprise inner pouches. Specifically, in 20 this application, the

modified method_of %)erakj(jn is confined to carrr%lri out the steps to fold

and close the oltEf 35?1 é’orﬁﬁ% t%etﬁgrfﬁie Nhidhatd s 25
10 alsépedvides atwetHuarfdz forkeadd ¥ 1o dimkeshdodattee on opposite

Qb@ﬁéés@iaeﬂk@'mfa%\é@@éﬁuﬁwé@” Frel afiee thasack iakeare
m“%HQE%BH“%%“H%QE“inwardly and outwardly to effect
folding of the sides of the outer bag.

15 As is indicated above, the above-described
apparatus, in a modified method of operation, can be
used to form a top block end on other bulk packaging
sacks, particularly as sacks that comprise outer bags
but do not comprise inner pouches. Specifically, in

20 this application, the modified method of operation is
confined to carrying out the steps to fold and close
the outer bag.

According to the present invention there is

25 also provided a method for forming a top block end on
the above-described as-manufactured multi-wall sack
after the sack has been filled with product, which
method comprises supporting and moving a field sack
having an open top end through each of the above-

30 described apparatus stations and operating the
apparatus to seal the inner pouch and thereafter form a
closed top end of the outer bag.

The present invention is described further
35 with reference to the accompanying drawings, of which:



method comprises supporting and moving a field sack having an open top
end through each of the above 30 described apparatus stations and
operating the apparatus to seal the inner pouch and thereafter form a
closed top end of the outer bag. The present invention is described further
35 with reference to the accompanying drawings, of which: -9- Figure 1
illustrates an upper end of an as manufac@ured sack in accordance with
one embodiment of the present invention; 5 Figure 2 illustrates the sack
shown in Figure £} yifpehe tqGn ¢0d t aeLPeRPSHREY Y B PrefHEs—
fillin oggi:ract:ign' Figgure 3killuisr;[ratescthre Sarl]%( sh rhin 10 Fi Lges 1 aenr(]jtz of
in &' partiafty S68 p%%ﬁon_at AECSIHBRGT otk HhnSomEHy SH AR

apparatreresihidg uethlBtck end on the sack after the sack has been
filled with product; 15 Figures 4 to 8 illustrate a number of subsequent
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the top block end. shown In gures comprises_an

podchd WpiEafy RIS HpanRPRNnf2estd 197y dHOLRG BagProduct
gerfarhly g ntipedt &y kbe ;numeral 7, typically made from a paper-based
material. The sack is manufactured with a top end that 25 (a) is open in

the as-manufac'ggr_ed form of Igisack so that the saclﬁéca be filled with

product via the pE%uEﬁd%s &ﬁﬁ&%ﬁ%ﬁ)ﬁ § ande sllﬁﬁghiHAHMe
on Rhgwies Badgtit Padiitarespspehing he dnddbdg pasitiioas béeone

closgd & vh(copndrie femmsbisnti?é of an apparatus for forming a
top block end on the sack after the sack has been
filled with product;

Figures 4 to 8 illustrate a number of
subsequent folding operations at downstream stations of
the apparatus for forming the top block end.

The sack shown In the Figures comprises an
inner pouch 5, typically made from a polymeric
material, and an outer bag generally identified by the
numeral 7, typically made from a paper-based material.

The sack is manufactured with a top end that
(a) 1s open in the as-manufactured form of the sack so
that the sack can be filled with product via the open
end (see Figure 2), (b) has an ‘“easy” open feature on
the outer bag that facilitates opening the outer bag
after i1t has been closed, and (c) and is formed so that
it can be closed to form a block top end.

In the as-manufactured form shown in Figure 1
the sack comprises a bottom block end (nhot shown) and
opposed sides 11.
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30 it can be closed to form a block top end. In the as-manufactured form
shown in Figure 1 the sack comprises a bottom block end (not shown)
and opposed sides 11. 35 - 10 In addition, the sack includes lines of
dabs 21 of pressure sensitive adhesive that adhere together the upper
sections of the outer bag 7 and the inner pouch 5 on each side of the
sack. 5 As is described in more detail heddinafter, preferably the amount
and/or the type of adhesive is selected so that the adhesion of the inner

tphouc?hS to Jhe ﬂﬁeh%ag 7 Tiﬁ)aceaéﬁ@@aaﬁ;idﬁ:qwétssapﬁﬁ@rn 3% s
e er_side o e SacCkK. e easy-open end IS ISCIOSed In
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bagdubat is shevwwaohFigide LoThelsevensiieet 9 comprises a tear strip
13 and a first cover sheet section 9a and a second cover 20 sheet

section 9b that are separated by the tear strip 13. The first cover_sheet

section 9a is adfed o ARSI e of thenolter Baga kedirdnafiLesy -
thepmeadebad Ly dfhiee asobh thamddcvrecheadkypanpifsexdiesive 1s

uplandiegdar 4ap & ngrieSHad<G P ot AENG$HKR PNBLIBREE to
surf%ce of the fI%‘p&éS s is described hereinafter, when the n 30

of ALK TETol b1 ol JERRLE koG Bice Side OF tile sack” than

on the other side of the sack.

The easy-open end is of the type disclosed in
Australian patent 760523 and comprises a cover sheet
generally identified by the numeral 9 that is attached
to the side 11 of the outer bag 7 that is shown in
Figure 1.

The cover sheet 9 comprises a tear strip 13
and a first cover sheet section 9a and a second cover
sheet section 9b that are separated by the tear strip
13. The Ffirst cover sheet section 9a is adhered to the
side 11 of the outer bag 7.

The other side of the outer bag 11 of the as-
manufactured sack comprises an upstanding top flap 15
and a strip 17 of hot melt adhesive on an inner surface
of the flap 15.

As is described hereinafter, when the open
end of the sack is folded to form a closed top block
end, the top flap 15 overlies and is adhered to the
second cover sheet 9b. In this position, the closed
top block end can be opened by tearing the tear strip
13 to separate the first and second cover sections 9a,
9b.



end, the top flap 15 overlies and is adhered to the second cover sheet 9b.
In this position, the closed top block end can be opened by tearing the
tear strip 13 to separate the first and second cover sections 9a, 35 9b. -
11 The as-manufactured sack also comprises two other hot melt
adhesive strips 19 positioned on each side 11 of the outer bag 11 shown
in Figure 1. Ultimately, as is described h&leinafter, the strips 5 contribute
to adhering the folded sides of the sack in a top block end configuration.

The hot melt adhagivesef harflifR 18 e delwrd aBaveaip¥ises two
activation temperatyre th 10 that of the ho(i elt adhesive of the strga h
17 ORISR FOE WPHE adbertver FREARY aituaion! Ehaned SR}
avSid deadila@ifig Hileagy tetivitad ddn&iavy) Shcifitely,ehd folding
steps ppsiies 1ihe stEp IS afeasdirtiaebeer petivaiedrrelaten wtlaps
unagti ins 9. ins 19 are acti i t pg -
5 bt Ehtpete €0 AURSHIR T PG Sidks BEIAR LR

imbrERR thhOffs 8P GATVHHGE O Erips 19 does not reactivate the

strip 17 and thereby compromise the 20 already-formed bond involving

the strip 17. The—m‘gb%@qﬁéjiie appRI&t4fos forpHRg &F}b@oi@ epd of

a filleq sack descrihed above.includes a Elurallté of stations in a “n(}ﬁ%n

suriftrizb8 befn 588 dnd Y& bahaY Bibnds STt
10 poditiertecofo the sacks tek boadhrshviteaithorodudiat billinghe

stajian £apf SFOWnandEl eereenalefd diTFeecid agtPpatdvde that

s é%g@?étures is to avoid reactivating already activated
adhesives. Specifically, the folding steps position
the strip 17 after i1t has been activated iIn relation to

15 unactivated strips 19. The strips 19 are activated iIn

a subsequent folding step to continue the process of
forming the closed block end. It is important that
this step of activating the strips 19 does not
reactivate the strip 17 and thereby compromise the

20 already-formed bond involving the strip 17.

The embodiment the apparatus for forming a

top block end of a filled sack described above includes

a plurality of stations in a line, as summarized below,
25 a conveyer belt that extends along the line and is

positioned so that sacks that have been filled with

product at a filling station (not shown) can be moved

along the line, and an upper guide that supports an

upper section of each sack as the sack is moved along
30 an upstream section of the line.

Figure 2 illustrates the sack iIn an open
position at the filling station.

35 The stations are summarized below.
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upper section of each sack as the sack is moved along 30 an upstream
section of the line. Figure 2 illustrates the sack in an open position at the
filling station. 35 The stations are summarized below. -12- 1. Initial contact
station. Assemblies contact opposite sides of an open sack and press the
sides together along a line of contact and support the sides in this
position along the remainder of the line- 3 Figure 1 illustrates the sack at
this point on the line. The assemblies may include a means to adjust the

veﬁmalpoﬂﬂon9h¢@FﬁwkCEH%aéﬁmgta@péﬁnemAggemﬁmmég contact
illustrated . Jq: Figur e arran ementﬁ%own in F%Jre 4 the
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the sack up or down, as required. The sack is moved
forward from this station so that the upper section of
the sack engages the upper guide.

2. First seal station. One or two heat seal
bars press opposite sides of the sack together and heat
seal the inner pouch 5. This is illustrated in Figure
5. This station may be constructed to form a vent seal
in the inner pouch 5.

3. First folding station.

(a) Assemblies, for example in the form of
suction cups, gripper bars or other
means engage the pressed-together sides
of the sack. The assemblies move the
sides outwardly in opposite directions,
with one “side” comprising one side 11
of the outer bag 7 and the other “side”
comprising the sealed inner pouch 5 and
the other side 11 of the outer bag 7,
preferably adhered together (due to
different glue properties and/or
different amounts of the same glue).
The assemblies move the sack sides 11
outwardly and downwardly away from a
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of the outer bag 7 and the other "side" 30 comprising the sealed inner
pouch 5 and the other side 11 of the outer bag 7, preferably adhered
together (due to different glue properties and/or different amounts of the
same glue). 35 The assemblies move the sack sides 11 outwardly and
downwardly away from a -13- primary fold line 77 (Figure 3) of the sack
onto a horizontal support member (not-shdwn). This movement causes
inward folding of the "ends" of the sack 5 that forms triangular wings 25

(Figures 3, 7 and 8) at #i5j pRRISIEARASIGHEE 752G Rif-exa)PlsPfEne
suitable assembly compris ssH%)on Cl’!i)osrglot s&tl)!vg% that swing - ver
inwardly from opposite g%ited T Pafd ng égrt]he idReAAY swinS
outwardly a short distarld@otb AR opehifs pedseBeBleGRISRIES, a
Di'iir of pla';]es (not Sh%\/\iﬁvﬁh&mﬁédidﬂe@ togethies at'gpplerersh aftbesack
plates 15 that moves a into ipg -
A LIS ED A o i qures

outwardly and downwardly In opposite directfons to A
the horizontal support embeP " Wi®refdrehbE (ORRRPA ECaRBHRr 26 the
example of a suitable assakbly camepresesmpie paifs af sppasitely acting

gripper bars 71, with eacltBailh i‘ﬁ'rlgoﬂffﬁ"i”]%%js IQGER IS Q{ng S'Gl?ét

and move the n , .
shown) that swing inwardly from opposite
sides 11 and engage the sides and swing
outwardly a short distance to partially
open the pressed-together sides, a pair
of plates (not shown) that are hinged
together at upper ends of the plates
that moves downwardly into the open end
and then swing outwardly and downwardly
in opposite directions to fold the sides
11 onto the horizontal support member.
With reference to Figure 6, another
example of a suitable assembly comprises
two pairs of oppositely acting gripper
bars 71, with each pair being arranged
to grip one of the sides and move the
sides outwardly and downwardly onto a
horizontal support member. Figure 6
also illustrates that the sack may be
formed with an outwardly folding flap on
the side of the outer bag that does not
retain the inner pouch in order to
facilitate the operation of the gripper
bars.

(b) Assemblies, for example in the form of a
flat plate (not shown), move downwardly
and contact the triangular wings 25 and
press the triangular wings against the



sides outwardly and downwardly onto a 25 horizontal support member.
Figure 6 also illustrates that the sack may be formed with an outwardly
folding flap on the side of the outer bag that does not retain the inner
pouch in order to 30 facilitate the operation of the gripper bars. (b)
Assemblies, for example in the form of a flat plate (not shown), move
downwardly 35 and contact the triangutak4vings 25 and press the
triangular wings against the -14- horizontal support member and thereby

form fold lines 81 that dgfipq M PSS EPEbIERR RS AnEIRHE Feby
illustrates the upper end.of the 5 this going jn the ling. 4. Second.
seal station. (a) A heatgtao bar (ﬁ%apcé(h%[vflﬂ)egct%/qaté:shﬁgaéeig'a%%vsﬁé% wangs
adhesive strip 17 on the2bp(fikpuiest tReaitk 7D of tHel8WEEb8g 7. (b)
Assemblies fold each ogttplgad-sidesf the thippaak, émiudifg thee sack at
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lines 53, 55 so that one side overlaps the other side and so that the
adhesive strip 17 on the top 20 flap 15 is in the overlap region. Suitable
asgemblies are iSdbemunset hositattbdn-disposed plates 57, 67 that

(a) A heated bar (not shown) activates heat-
activated adhesive strip 17 on the top
flap 15 of the side 11 of the outer bag
7.

(b) Assemblies fold each out-folded side of
the sack, including the sections of
wings 25 on each side, inwardly in turn
about selected fold lines 53, 55 so that
one side overlaps the other side and so
that the adhesive strip 17 on the top
flap 15 is in the overlap region.
Suitable assemblies are in the form of
horizontally-disposed plates 57, 67 that
move inwardly and outwardly to effect
the sequential folding operation.

Figure 7a illustrates one folding plate
57. Figure 7b illustrates the final
position of the folded sides 11, as
viewed In the direction of the arrow A
in Figure 7a when the folding steps have
been completed. Figure 7c illustrates
the folding plates 57, 67 in top plan
view in relation to the sack. Figure 7b
illustrates that in the final folded
arrangement, the sides 11 are
selectively folded so that the inner
pouch 5 with its heat sealed end 59 is
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move inwardly and outwardly to effect the sequential folding operation. 25
Figure 7a illustrates one folding plate 57. Figure 7b illustrates the final
position of the folded sides 11, as viewed in the direction of the arrow A
in Figure 7a when the folding steps have 30 been completed. Figure 7¢
illustrates the folding plates 57, 67 in top plan view in relation to the sack.
Figure 7b illustrates that in the final foldéld> arrangement, the sides 11 are
35 selectively folded so that the inner pouch 5 with its heat sealed end 59

is -15- laterally displacepHt@p4ie pvaiapinge@ s ithe srsrihpping
This ensures that the hlgat t:eoqijiredfo aﬁztiv%te he thesivif]hat adrr]1ereseS
the sides 11 5 together el AT affectthe pofyrﬁgri material §the IRNar

pouch. The circled regibhaty iEatifeaihenegiohred okeriaskimatagtfe
It is evident from the ciggie@ egaren theithedlachestiestsli ddsadheres

very schematic form asT& 658 basd wWipehETYIgEr RAUFYs) circled
illustrates the horizontalhedispos@d @destGA b6Fsortbppompivdeo®f the

overlap In the Figure. It is evident
from the circled region that the
adhesive strip 17 adheres the top flap
15 and that side 11 of the sack to the
cover sheet 9, and thereby to the other
side 11 of the sack. Figure 7c is a top
plan view (in very schematic form as is
the case with the other drawings) that
illustrates the horizontally disposed
plates 57, 67 on opposite sides of the
sack, spaced away from the sack. The
folding sequence includes a first step
of moving the plate 67 inwardly from the
position shown in the Figure so that the
side edge 93 is on the fold line 55.
While the plate 67 remains iIn this
position, the plate 57 is moved
horizontally inwardly and lifts and
folds the side 11 of the sack that
carries the cover sheet 9 inwardly about
the fold line 55. At the end of its
inward stroke the plate 57 overlies the
plate 67, with the folded side 11
between the plates, and with the side
edge 91 of the plate 57 on the fold line
53. Thereafter, the plate 67 1is
withdrawn to its side of the sack and is
then moved back horizontally inwardly
and picks up and folds the side 11 of



sack, spaced away from the sack. The folding sequence includes a first
step 20 of moving the plate 67 inwardly from the position shown in the
Figure so that the side edge 93 is on the fold line 55. While the plate 67
remains in this position, the plate 57 is moved 25 horizontally inwardly
and lifts and folds the side 11 of the sack that carries the cover sheet 9
inwardly about the fold line 55. At the enticof its inward stroke the plate
57 overlies the 30 plate 67, with the folded side 11 between the plates,
and with the side edgeﬁqeofstggmlaa};ﬁ ﬁhO@g]qffpg},h%p'Sa il'éﬁtgarq@‘tqnd
the plate 67 is withdrawn to | side of e sack an is 35 ?

back horizontally mwar(ﬁy gr{ |c‘ﬁs u Sa‘%?ds “@d bg Flhe
sack which carries top ffapl 95 hhﬂesé%lmfété?dﬁ&ﬁ\/ét @tli%eﬂ? §l!§i§t thd of
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down on the folded sides In the region o ap an further
activates the 10 adhesive of the adhesive strip 17 so that the sides are
adhered togethe((d coblisgdhi (uptshowMmoitershoels Jhe ratisaeddown

adhesive to complete thg,sq3le folded sides in the region of the
overlap and further activates the
adhesive of the adhesive strip 17 so
that the sides are adhered together. A
cooling bar (not shown) then cools the
activated adhesive to complete the seal.

5. Third seal station.

(a) Hot air blowers are inserted into the
partially opened ends of the adhered
together, overlapping sides of the sack
and hot air activates heat-activated
adhesive strips 19 that now are
positioned in the folded state of the
sack as part of the folded wings 25.
Figure 8 illustrates the adhesive strips
19 and the partially opened ends. It 1is
noted that forming and folding the sack
so that the side 11 of the sack that
includes the top flap 15 and adhesive
strip 17 is positioned on and adhered to
the cover sheet 9 rather than to the
folded wings 25 means that the blower
can be inserted into open ends of the
sack.

(b) Sealing plates contact and press the
partially opened ends downwardly and



15 5. Third seal station. (a) Hot air blowers are inserted into the partially
opened ends of the adhered together, overlapping sides of the sack 20
and hot air activates heat-activated adhesive strips 19 that now are
positioned in the folded state of the sack as part of the folded wings 25.
Figure 8 illustrates the adhesive strips 25 19 and the partially opened
ends. It is noted that forming and foldinglthe sack so that the side 11 of
the sack that includes the top flap 15 and adhesive strip 17 is positioned

on and adhered to 30 thgypR\es shigst fsatned thamigsthes fatdrb pirgs, 25
means that the blower gn%g begigserted ipt%lo en&qu(ff the tsa(:k. 3? (%
Sealing plates contact a Eree thQ m&arﬁa ry gpe 5t ERASENVANaR ly €
and -17- adhere the fold@PwiHRRCIS Ritfdther, thereby completing the
formation of the top block end. 5 The above-described apparatus is a

5 particularly effecﬁiyl%aagg@éu_?g;é égrfgjgﬁ :aggapmpgnpsofg filled sack

of the type shown in Figures -manufactured sack is
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10 The as-manufactured sack is suitable to be
marked with a product identification code on the inner
pouch 5 after the sack has been filled with product.
This is an important feature in terms of product
tracking, particularly in situations in which the outer
15 bag i1s also marked with a suitable product
identification code. It is not possible to gain access
to inner pouches of current known sacks and apparatus
for closing filled sacks.

20 Many modifications may be made to the
invention as described above without departing from the
spirit and scope of the invention.

By way of example, whilst the embodiment of
25 the as-manufactured sack described above includes an
easy-open end, the present invention is not so limited
and extends to sacks that do not include easy-open
ends.

30 In the claims which follow and in the
preceding description of the iInvention, except where
the context requires otherwise due to express language

or necessary implication, the word “comprise” or



tracking, particularly in situations in which the outer 15 bag is also marked
with a suitable product identification code. It is not possible to gain access
to inner pouches of current known sacks and apparatus for closing filled
sacks. 20 Many modifications may be made to the invention as described
above without departing from the spirit and scope of the invention. By

way of example, whilst the embodiment &825 the as-manufactured sack
described above includes an easy-open end, the present invention is not
so Viatéd taguexendb tasackeotar isewi itgludeenpy-dbp@ngendss 30sed

In the %ﬂmﬁn‘%h'ﬁgé@@‘%éﬂgé" the r e‘if?ﬂ@%&@ﬁgptg’ﬁboigw‘ésence of

invention, except where the context requires otherwiSe due to express
lan§h&g s tertirsteEsattingfichidn, NRE wRd PE@BpHSE" dihel P Regianess or
SUCTHAN TGP G ST LFRIPPHIALL IS o AR SIS U BRI 7L o
specify the presence of the stated features but not to preclude the

5 prekBRcd BY AHl®h- of further features in various embodiments of 5 the
invention. - 19 - CLAIMS 1. An as-manufactured multi-wall sack that
comprises an inner pouch, typically made from a 5 polymeric material, and
an outer bag, typically made from a paper-based material, with the sack
having a top end that (a) is open in the as-manufactured form of the sack
so that the sack can be filled with product via the open end and (b) is
formed so that it can be closed



10 to form a top block end, and wherein, in the as- manufactured form of
the sack, the sack comprises pressure adhesive that connects together
the inner pouch and the outer bag at the open top end of the sack. 15 2.
The sack defined in claim 1 wherein the amount and/or the type of
adhesive is selected so that the adhesion of the inner pouch to the outer
bag is greater on one of a front or a rearlide of the sack 20 than on the
opposite side of the sack so that, as part of a sequence of steps to close
the outer bag after a step of heat sealingiipe inner pouch closed, the front
and rear sides of the outer bag can be folded outwardly with the sealed
inner pouch being selectively detached 25 from one of the sides of the
outer bag and béiRg &t inakudiedr Bidbts-wad basrakfitédk

Claoiprricias anvierest ipduehs-mypifaaligd initeoffthensagk, the
h 30 §8i ﬁ%fPPES SPERY a‘i“"g:% ediadhesive ap 585 2 (}9&?}?&@ HQQJF

adhere to ot er sections of the outer ba?g e sequence 0
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10 mnéoptﬁm‘rm R Teepsdekakiineddn aandnehsitad preddtidde as-
manufactured form of the sack, the sack comprises
pressure adhesive that connects together the inner
pouch and the outer bag at the open top end of the
sack.

15
2. The sack defined in claim 1 wherein the
amount and/or the type of adhesive is selected so that
the adhesion of the inner pouch to the outer bag is
greater on one of a front or a rear side of the sack

20 than on the opposite side of the sack so that, as part
of a sequence of steps to close the outer bag after a
step of heat sealing the inner pouch closed, the front
and rear sides of the outer bag can be folded outwardly
with the sealed inner pouch being selectively detached

25 from one of the sides of the outer bag and being
retained by the other side.

3. The sack defined in claim 1 or claim 2
wherein, iIn the as-manufactured form of the sack, the

30 sack comprises heat-activated adhesive on sections of
the outer bag that adhere to other sections of the
outer bag as part of the sequence of steps to close the
outer bag.



10 claims comprises an "easy" open feature on the outer bag that
facilitates opening the outer bag after it has been closed. 6. An
as-manufactured multi-wall sack that 15 comprises an inner pouch,
typically made from a polymeric material, and an outer bag, typically
made from a paper-based material, with the sack having a top end that
(a) is open in the as-manufactured form @Qhke sack so that the sack can
be filled with product via 20 the open end and (b) is formed so that it can

be glosed to formtcga@kgc[g@pgin@ﬂd M‘eéfl'ai i tﬁevﬂ%f%QWfa(itHf%e
form_of the sack, the s&tcji, cc):ompcglfeikpgat- activa deadhesn/tei on gegq_or)aqe
of g onb?grufgét %%'tfeadherg?o Bther Section<of ¢ Otﬂg?ﬂag %§ part of
25 SectdQishcefordiep Stitabsdate SHRE bagr vyThesiclagdfivatrd
crl]am eslicreima e thee Pegredutssturhd foremef epsrticéhamositenssofto
the j t f rr \Y Si r
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poSSHARERDRIRE FEYE RICIENSIRRIVENSctbAS soaR4dfpfes do not
seaioas Hoendthevaniadire poecipouch. 35 8. The sack defined in claim 6
or claim 7 comprises an "easy" open feature on the outer bag that -21-

facjlitates opening the outer bag after it has been closed. 9. A filled and, .
caed bule oud s Bkt GERAEH o A mAoat, i Preceding

10 as-arlaniufiactastp riigsvansackatinedieanfestwiahopradtwiiog ter
clappagy Ihdberddli Preading spek fatinathéh daifeP bag after it has

been closed.

6. An as-manufactured multi-wall sack that

15 comprises an inner pouch, typically made from a
polymeric material, and an outer bag, typically made
from a paper-based material, with the sack having a top
end that (a) is open in the as-manufactured form of the
sack so that the sack can be filled with product via

20 the open end and (b) is formed so that it can be closed
to form a top block end, and wherein, in the as-
manufactured form of the sack, the sack comprises heat-
activated adhesive on sections of the outer bag that
adhere to other sections of the outer bag as part of

25 the sequence of steps to close the outer bag.

7. The sack defined in claim 6 wherein, in the
as-manufactured form of the sack, the positions of the
sections of the outer bag that carry heat-activated

30 adhesive are selected so that the sequence of steps to
close the outer bag where possible positions the heat-
activated adhesive sections so that the sections do not
overlie the inner pouch.

35 8. The sack defined in claim 6 or claim 7
comprises an ‘“easy” open feature on the outer bag that



10 further comprises a vent seal to allow air to escape from the inner
pouch after the inner pouch has been closed. 11. The bulk packaging
sack defined in claim 9 or 15 claim 10 wherein the vent seal defines a
tortuous flow path for air to escape from the closed inner pouch. 12. The
bulk packaging sack defined in any one of claims 9 to 11 further
comprises product identification 20 codi2d applied to the inner pouch
after filling the as manufactured multi-wall sack with product and prior to

cloging g exidaspdRi hhe tnk praeriMhsrardelinertnRy pnf

25¢ |ms(§9 to 12 further comprises product identification coding on the
out8 %gg I4. An apparatus for forming a top block end on the
as-manufactured multi-wall sack defined in any one 30 of claims 1 to 8

after the sack has ENI@edanith qraded, BHIKD pRKatPePBpItes:
(a) S f [ ck
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brircdiag mpposed sides of the open top end of the inner pouch into
contact and heat sealing the opposed sides 5 together and thereby
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retFipghl byHuessieragoerive Lreae SEeOfAROHIYRAG has been

closed.

11. The bulk packaging sack defined in claim 9 or
15 claim 10 wherein the vent seal defines a tortuous flow
path for air to escape from the closed inner pouch.

12. The bulk packaging sack defined in any one of
claims 9 to 11 further comprises product identification

20 coding applied to the inner pouch after filling the as-
manufactured multi-wall sack with product and prior to
closing the outer bag.

13. The bulk packaging sack defined in any one of
25 claims 9 to 12 further comprises product identification
coding on the outer bag.

14. An apparatus for forming a top block end on
the as-manufactured multi-wall sack defined in any one

30 of claims 1 to 8 after the sack has been filled with
product, which apparatus comprises:

(a) a means for supporting opposed front and
rear sides of a filled sack having an open top end as
35 the sack is moved between and operated on at the
following stations (b) to (e);



(d) a second sealing station for activating heat-activated adhesive along a
section of an inner 15 surface of one of the out-turned sides of the outer
bag and thereafter folding the out-turned sides of the outer bag inwardly
so that the adhesive-carrying inner side of the outer bag overlies and
contacts an outer surface of the other side and the activated heat 20
sensitive adhesive adheres the folded si@-together, with the inward
folding of the out-turned sides causing sections of each in-turned wing to
fold inwardly to overlie other sections of the Wings and 25 (e) a third
sealing station fg ctlvatl t-sensitive adhe ive algng sections of
[ R e f

surfaces of the inimed w 'dj{%ereaﬁerrc‘i@lgélri‘r%
theQRROFRY %@@ﬁs@ﬁﬂ@ﬂn@e@g&%r dwfpmteethemeﬂ@é@ﬂ

stepato closathe ppandopedeseal itysatie opposed sides
5 together and thereby closing the inner pouch;

(c) a first folding station for folding the
opposed sides of the outer bag outwardly and forming
out-turned sides and in-turned triangular wings, with
10 the heat sealed inner pouch beilng retained by pressure
adhesive to one side of the outer bag;

(d) a second sealing station for activating
heat-activated adhesive along a section of an inner
15 surface of one of the out-turned sides of the outer bag
and thereafter folding the out-turned sides of the
outer bag inwardly so that the adhesive-carrying inner
side of the outer bag overlies and contacts an outer
surface of the other side and the activated heat-
20 sensitive adhesive adheres the folded sides together,
with the inward folding of the out-turned sides causing
sections of each in-turned wing to fold inwardly to
overlie other sections of the wings; and

25 (e) a third sealing station for activating
heat-sensitive adhesive along sections of surfaces of
the i1n-turned wings of the outer bag and thereafter
adhering the overlying sections of the wings together
to complete the sequence of steps to close the open top
30 end of the sack.



