DESCRI PTI ON VERTI CAL FI LLI NG PACKAG NG MACHINE 5 Technical Field The

present .invention relates to a vertical filling-packaging machine which
formse a long filmdrawn froma feed roll into a tubular filmand feeding
content material thereinto, thereby manufacturing a packagi ng bag (packaged
product), and nore particularly to a vertical filling-packaging 10 nmachi ne

whi ch feeds the content material through an injection nozzle into the
tubular filmthat includes a bottom portion. Background Art There has been
known a packagi ng machi ne whi ch continuously 15 manuf actures a packagi ng
bag filled with content materi al g“l d (for exanple, see Japanese
Pat ent Lai d- OQpen No. 2005-112359). The packagi ng nmachi ne manuf actures the
packagi ng bag by folding a long sheet of filmdrawm froma feed roll to
forma tubul ar shape and by injecting the content material into the tubular

filmor formng a pred scrﬁgN(? cHQQG N& Mgl ter, a typical

packagi ng operation wl erence to Figure 1. Figure 1A
illustrates an initial state of the packagi ng operation, in which |ateral
seal portion F2 fornmed in the previous process is fornmed at the |ower end
por ti on cof f%i&%l Hellm 1", thereby allowi ng tubular film1l" to have a 25
bottom portion pair of squee2| ng rollers 45 is used to squeezingly divide

2_Lhe content Mh&BlehtMinGEfich Blafed 5 o Vitical filihhBackBhfiiPinaRRfte OO0 I

used to tightly an upper opening portion o
which forms a long film drawn from a feed roll into a tubular film and feeding

content material thereinto, thereby manufacturing a packaging bag
(packaged product), and more particularly to a vertical filling-packaging
10 machine which feeds the content material through an injection nozzle into

the tubular film that includes a bottom portion.

Background Art
There has been known a packaging machine which continuously
15 manufactures a packaging bag filled with content material such as liquid (for
example, see Japanese Patent Laid-Open No. 2005-112359). The
packaging machine manufactures the packaging bag by folding a long sheet
of film drawn from a feed roll to form a tubular shape and by injecting the
content material into the tubular film or forming a predetermined seal portion.
20 Hereinafter, a typical packaging operation will be described with reference to
Figure 1.
Figure 1A illustrates an initial state of the packaging operation, in
which lateral seal portion F2 formed in the previous process is formed at the
lower end portion of tubular film 1', thereby allowing tubular film 1' to have a

25 bottom portion. A pair of squeezing rollers 45 is used to squeezingly divide



Followng the initial state of Figure 1A, as shown in Figure 1B, first, the
pair of,squeezing rollers 45 is driven so as to pinch tubular film1 5

t herebet ween. Thus, the content material inside tubular film1 is divided

i nto upper and | ower portions. Since squeezing rollers 45 squeezingly pinch
the portion in which the content material is present, in this way, the
anmount of air mxed into the final pagkagi ng bag 91 can be m nim zed. Then,
as shown in Figure 1C, when squeezing rollers 45 are rotated, 10
void-filled portion 2 in which no content nmaterial exists is forned on

tubul ar  fthercartentwmaterial snjectedsipto thedtubolanfimd. Lavesal sesl GO is|used oorti on 2
reaches a position where it is to be pinched by |ateral sealing nechanism
60, | at er dightlyessial ag uppeh apesingggortion ofidise Wddudar filiM.ed portion 2. Then, as
shown in Figure 1D, |ateral sealing nechanism60 is noved 15 downward in a
state in which Followingutharinitial state qfi frigheed 1A} lasr stgwih on Higure 1Bf 6rstl  seall
portion F2. During this process, the content material continues to be fed
from i nj ectheopainoaefz squéézingdrdilees 14éd is anivent soreaseito apinck tabalamfilet dd i n an
upper area higher than squeezing rollers 45. Then, as shown in Figure 1 E,
when | &t ertheretsstiveey. Miuisathe covient Atatenaljhsidedubelar filedl' isdivided intat of f
oper ati ons, one packaging bag 91 filled wth content material is obtained.
I n the nmeamppereand loaverapartions.s isex sqgeezing Irellers 45 squegmimgly pindtetheby t he
content material that has been accunulated in the area higher than

squeezi ng portibaris wHictathe conteptmhatetalig\presentuhgshisueay | the dradwnitadf aieal i ng
mechani sm 60 i s noved back to 25 the original position to return to the

initial stabedhtdtteufiral back3gingbay91 ban beeminimigerd.r el ated to the packagi ng
machi ne of the present
Then, as shown in Figure 1C, when squeezing rollers 45 are rotated,
10  void-filled portion 2 in which no content material exists is formed on tubular
film 1', which is transported downward. When void-filled portion 2 reaches a
position where it is to be pinched by lateral sealing mechanism 60, lateral
sealing mechanism 60 pinches void-filled portion 2.
Then, as shown in Figure 1D, lateral sealing mechanism 60 is moved
15 down\)vard in a state in which the tubular film is pinched, thereby forming
lateral seal portion F2. During this process, the content material continues to
be fed from injection nozzle 15 and the fed content material is accumulated
in an upper area higher than squeezing rollers 45.
Then, as shown in Figure 1E, when lateral sealing mechanism 60
20 completes heat sealing and cutoff operations, one packaging bag 91 filled
with content material is obtained. In the meantime, the pair of squeezing
rollers 45 is opened, whereby the content material that has been
accumulated in the area higher than squeezing roliers 45 are dropped

downward. Subsequently, lateral sealing mechanism 60 is moved back to

25 the original position to return to the initial state of Figure 1A.



I nvention, there has been known a nechanismfor, when one feed roll is used
up,. joining the end portion of a filmof the feed roll to the start portion
of a filmof another feed roll to be used (see Japanese Patent Lai d- Qpen
No. 5 H09-58616). The use of such a nmechanismcan elimnate the need of
troubl esonmre work such as setting a filmagain each tinme one feed roll has
been used up. However, such packagi ng operations as shown in Figures 1A to
1E have a problemin that when content material is fed fromthe injection
nozzle 10 into a tubular film a variation occurs in the amount of fed

content mat eri alA9anbmebtsshrmdudrdlated fohﬁelpd@kaﬁrr@ raxRithel oftthe iprésentnt ent
material for the reasons described below As shown in Figure 2, the

packagi ng qR@sritionothéfe hagUWeenl kndwnCanheohasigns forh Wit onbefecddtifieRi Ng
rollers 45 are opened the content 15 material is dropped downward, and

such that wked dp)§oibity hetertpsitionl of  fil ep ERsifeddotirtoand sﬂéiﬁp@ftldnmf
I njection nozzle i's exposed. In the state as shown in Figure 2A, injection

nozzl e 15 iz fifh Idf%o\mérhfebaeroqqat@émsaat(géeaJapanu@mrem BaidsOpeh N& Figure
2B, when the | ower end of the nozzle is exposed and open to air, the

cont ent sMatgr9-8B6N 6)TRI Thé LideNof Kuchhe AfeERbAISHS cazpemrmatérm@pﬁéed ngfo the
tubular film This nmeans that the injection nozzle is enptied. Wen content

material i grdutfleddih®drkSsich 88 seitld adiiRPagam eéél'?ﬂﬁ@bﬁétfeé&tr@ﬂ'rﬁis

gradually flows downward i nside the 'enptied nozzle, so that it is difficult
to feed thpdoid&tpmaterial with good quantitative accuracy. 25 In
addition, as shown |n Fi gure 2B, when content nmaterial is fed in a 4

However, such packaging operations as shown in Figures 1A to 1E

have a probiem in that when content material is fed from the injection nozzle

10 into a tubular film, a variation occurs in the amount of fed content material or
bubbles of air or the like are mixed into the content material for the reasons
described below.

As shown in Figure 2, the packaging operation of Figure 1 is
configured such that when squeezing rollers 45 are opened, the content

15 material is dropped downward, and such that when the content material is
dropped, lower end 15a of the injection nozzie is exposed. In the state as
shown in Figure 2A, injection nozzie 15 is filled with the content material.
However, as shown in Figure 2B, when the lower end of the nozzle is
exposed and open to air, the content material remaining inside the nozzle is

20 also dropped into the tubular film.

This means that the injection nozzle is emptied. When content
material is fed through such an emptied nozzle, the content material
gradually flows downward inside the emptied nozzle, so that it is difficult to
feed the content material with good quantitative accuracy.

25 In addition, as shown in Figure 2B, when content material is fed in a



state in which | ower end 15a of the nozzle is exposed, |lower end 15a is
positioned higher than the liquid |level, and thus there is also a problemin
that when content material is injected, air bubbles tend to be m xed into
the content material. Such an air bubble m xture neans that air remains in
the 5 final packaged product. For exanple, if the content material is food,
such an existence of air therein contdibutes to the quality degradation of
the content material. The present invention has been nade with a viewto
solving the above-described problens, and an object of the present

i nvention gfatéan vibichriowetieend 16at ofcthe hbkrlens- @auised, nowsrehdnesg apabl e of
feeding fluidized content material into a tubular filmwth good

quantitati g‘ésiﬁéﬁ@d Highetnthani the fiduedv evel, BrEhEs thekedk aldooatgreblenntignt
mat eri al . sclosure of the Invention 15 In order to achi eve the above

object, a upittileH cohleht AtateAskisdhje@tedTBiNbOBbIESTBNH 36 e Aiixddims then nozzl e
for feeding content material that 1s fluidized into a tubular filmthat

i ncl udes achRfehe matefial 0OSuch ANSIP BubbREABRUrd PhedrisAhaP @it ieiGaih86n ttkdul ar
filmdowward in a state in which the content naterial is fed thereinto;

and a |5t efahl SRKabed ﬁﬁémniﬁﬁéﬁmélé?mﬂtﬁ’ cBARIt AdateRBl i T80 Wdtpan i | m by

heat sealing a portion of the tubular erein the vertical

filling-pagkpfdrte ORGP therelRBEhbUESo the RASKFIRSGradAGLIS bf e doArintes of
packagi ng operations including at |east follow ng operations: an operation

of feedi ngpidigrigiont ent material through the injection nozzle; an operation
of transporting the tubular filmdowward in a 25 state in which the content

material is fedyheeprisen®indektich haBebabh OnaBk WRAtaview to solving the
above-described problems, and an object of the present invention is to

10 provide a vertical filling-packaging machine capable of feeding fluidized
content material into a tubular film with good quantitative accuracy and with

few air bubbles mixed into the content material.

Disclosure of the Invention
15 In order to achieve the above object, a vertical filling-packaging
machine comprises: an injection nozzle for feeding content material that is
fluidized into a tubular film that includes a bottom portion; transport means
for transporting the tubular film downward in a state in which the content
material is fed thereinto; and a lateral sealing mechanism for tightly sealing
20 the tubular film by heat sealing a portion of the tubular film,
wherein the vertical filling-packaging machine manufactures a
packaged product by a series of packaging operations including at least
following operations: an operation of feeding the content material through the
injection nozzle; an operation of transporting the tubular film downward in a

25 state in which the content material is fed thereinto; and an operation of heat



1

sealing by the lateral sealing mechanism wherein an injection port of the

I njection nozzle is configured to be immersed in the content materi al

t hroughout entirety of the series of packaging operations, and the
operation of feeding the content material 5 starts in a state in which the
injection port of the injection nozzle is imersed in the content nmaterial.
Accordi ng to the packagi ng machi ne of the above present invention, the
operation of feeding the content material starts in a state in which the
injection port of the injection nozzle is imersed in the content material.

10 Thereforgeaﬁﬁgrngqh@dafe@ang&npgmié,mgdi ng nmet hod as shown in Figure 2,
bubbles of air or the like are difficult to be m xed into the content

material. In addvhéRin drhfjédtiorCpbRMoPiNe irféctidrenbpzlecti cunfigared o ibe
configured to be always immersed in the content material during the series

of packagi nghmeirzedatn ofhe CoRtedit hATateR4ldshroufRoun]eittirét§n oPOthe @kribs eof
I njection nozzle is 15 configured not to be opened to air), so that the

i nsi de of thgcKairRf lopefatithsz | dhd ithe Copdration esf Redding the esmtehednatéhiar ef ore,
conpared to the proposed feeding nethod as shown in Figure 2, the

quant it ati v&tans Gy bastitelin wihieh thé m;eeﬁhqrnabﬁ 'fdhe irjebiforf REZZIE id MvneyR@E The

above vertical filling-packaging rmachine may further include a 20 pair of
squeezi ng riglthe'condHtFhaterigehes the portion of the tubular filmin which
the fed content material is present, and which rotates in a state in which

the pair of squgeddrathg & tHY Ea&ﬁ‘%giﬁg RhacIRe dfhﬁe%d\ﬁe‘)?ré%ieni ivengibr! ar film

in which the fed contéent material™ IS present, thereby formng a flat

oo “ESBARRnE, BB ) Ml saperer £ b [
the contentjngtiBh! §brt of the injection nozzle is immersed in the content material.
10 Therefore, compared to the proposed feeding method as shown in Figure 2,
bubbles of air or the like are difficult to be mixed into the content material.

In addition, the injection port of the injection nozzle is configured to be
always immersed in the content material during the series of packaging
operations (in other words, the injection port of the injection nozzle is

15 configured not to be opened to air), so that the inside of the injection nozzle
is configured not to be emptied. Therefore, compared to the proposed
feeding method as shown in Figure 2, the quantitative accuracy of the
content material to be fed is improved.

The above vertical filling-packaging machine may further include a

20 pair of squeezing rollers which pinches the portion of the tubular film in which
the fed content material is present, and which rotates in a state in which the
pair of squeezing rollers which pinches the portion of the tubular film in which
the fed content material is present, thereby forming a flat void-filled portion

on the tubular film and transporting the tubular film downward. The

25 operation of feeding the content material may be to feed the content material



6 into the tubular filmthat is | ocated higher than the portion that is
pi nched.by the pair of squeezing rollers. In this case, the content
material that has been accunulated in a position higher than that of the
squeezing rollers may be dropped downward into the tubular filmlocated
| ower than the squeezing 5 rollers at the sane tinme when the pair of
squeezing rollers is opened, and after6the content material is dropped,
liquid |l evel of the content material nmay be configured to be higher than
the injection port of the injection nozzle. The above verti cal

filling- padkggthegtubbatdrifive thay id lochtet hlfgh@ﬂﬂﬁtm the portiopnthats pinchkdftgedi ng
mechani smincluding: a reservoir tank reserving 10 the content

material ; ahbqrir GRsEREZIrgroliFANET ®ig tage, the contdritihateiibbthathakrsseri he
reservoir tank to the injection nozzle; punp neans used as a driving source

for transfefdduntulbafe’l moatpusiticithigheflthar ehatt SetHeeSquedHing rélfdfstrhap by de  of
the injection nozzle; a return passage for returning the content nateri al

from the sidgipppedtdevhwarE inté theofbutart find ecdteéd dbwer thamitke suéerilg/e means
15 capabl e of switching between an operation of feeding the content

materials, pofie@hahfife Base fimenwhen tRé ﬁd?rf 8f'8uédaing aBflerRaigSéished, il t he
tubular film through the injection nozzle and an operation of returning the

content  meifesri the. chférﬂhnBﬁa‘ilalPi%GGrdggéGSfl@UlHqgvéIMfQHQfbdrﬂ%tfrﬁﬁtérm&’ié}ge, back

to a side of the reservoir tank he 'above vertical filling-packaging
machi ne maypd %ﬁﬂﬁfreti%'tiéqﬂgﬁerf 'dh'aﬁ‘thé%j@bf&\ peHi sFehainjedtidirheezié wo f eed
rolls, joins an end portion of a first film drawn fromone of the feed

:8: : 2 tgngnf gggspﬁteémeof/eﬂlcﬁ?ﬁﬂuﬂg ﬂédkﬁgﬁf@%crﬁﬁ@%é@%ﬂh@ﬁrncSPudé he feed
joined first and seCond filns as "a long film and a
vertical segitaft ARSI IS BAING | rRECIRAIS QY IRBILYMG: | & Pdse¥ait ik for reserving

10 the content material; a feed passage for transferring the content material
from the reservoir tank to the injection nozzle; pump means used as a driving
source for transferring the content material from the reservoir tank to a side
of the injection nozzle; a return passage for returning the content material
from the side of the injection nozzle to the reservoir tank; and valve means

15 capable of switching between an operation of feeding the content material,
which has been transferred through the feed passage, into the tubular film
through the injection nozzle and an operation of returning the content
material, which has been transferred through the feed passage, back to a
side of the reservoir tank.

20 ~ The above vertical filling-packaging machine may further include a film
feeding device which holds two feed rolls, joins an end portion of a first film
drawn from one of the feed rolls to an end portion of a second film drawn
from the other of the feed rolls, and feeds the joined first and second films as

a long film; and a vertical sealing mechanism which performs vertical sealing

25 on side edge portions of the long film along a longitudinal direction of the
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25 on side edge portions of the long filmalong a |ongitudinal direction of
the 7 long filmso as to change the long filminto the tubular film The
above vertical filling-packaging nmachine may be configured such that the
vertical sealing mechanismperforns vertical sealing on a joint portion in
which the first filmand the second filmare joined in a state in which an
operation of 5 transporting the long fiTmis term nated, and the val ve neans
of the content nmterial feeding mechanismis switched to a position on a
side of returning the content material to the side of the reservoir tank

whi I e the Jeng ifindl s &gl ioh8hafgke tihé ilong ifiimbaitd ghe eubalarditmon The gbovet
portion. In this case, the tinme to performvertical sealing on the joint

portion mw&mmﬁdg;?aaégﬁm eadHing ehay be Banfiguredt suth thathel rtieain

ordinary vertical sealing so as to prevent the content material from

| eaki ng fr ay@afing Fhéckatlisheerfsinivéitied| §€4aIRfoRYa jdift puRioni ikalvhigRaheny. As
descri bed above, according to the vertical filling-packaging machine of the

present i nvRst filed antBeCRSIond filfh afe §GREH 8 o« SEkE M WHER 'dmbperbtiohtstts in a
state in which the injection port of the injection nozzle is inside the

cont ent smattRfrsporting Heeingt filh KoRhPHate®! Shd Fhe VaVeDMebAd ofithE c@ffént
quantitative accuracy, and air bubbles m xed into the content material can

be i ni i 2gierid f¥diRg nRESHuniSHh 18 BwAfcnbl R0 PEkIBR & ikife bh rehUmimgr at es an

exanpl e of a proposed packaging operation; Figure 1 Billustrates an
exanpl e of theROARAIRatRAGKROINE%IGE oF Hd Rsservéit taHikCwhile the Vértical &salig exanpl e

of a proposed packaging operation; Figure 1 Dillustrates an exanple of a
proposed pasiergiiot i BB pefformed on the joint portion. In this case, the time to
perform vertical sealing on the joint portion may be configured to be longer
10 than the time.to perform an ordinary vertical sealing so as to prevent the
content material from leaking from a vertical sealed portion formed by the
vertical sealing.
As described above, according to the vertical filling-packaging
machine of the present invention, the operation of feeding content material
15 starts in a state in which the injection port of the injection nozzle is inside the
content material, whereby the content material can be fed with good

quantitative accuracy, and air bubbles mixed into the content material can be

minimized.

20  Brief Description of the Drawings
Figure 1A illustrates an example of a proposed packaging operation;
Figure 1B illustrates an example of a proposed packaging operation;
Figure 1C illustrates an example of a proposed packaging operation;
Figure 1D illustrates an example of a proposed packaging operation;

25 Figure 1E illustrates an example of a proposed packaging operation;
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25 Figure 1E illustrates an exanple of a proposed packagi ng operation; 8
Figure 2A explains a problemthat a proposed packagi ng operation has;
Figure 2B explains a problemthat a proposed packagi ng operation has; 5
Figure 3 schematically illustrates an exanple of a vertical filling-
packagi ng machi ne of the present invention; Figure 4 is a perspective view
explaining a joint portion between films; Figure 5 illustrates a
configuration of a content material feeding nechanism one of features of
the present invention; 10 Figure 6 illustrates a pillow type packagi ng bag

capabl e of bei nFiguran2A asipldiag prétlendasdtegiproposedipaekadingi gperation Fi gure
7TA is a process view explaining a packagi ng operation of the packaging
machi ne of hasgure 3; Figure 7B is a process view explaining a packagi ng
operation of the 15 packagi ng machine of Figure 3; Figure 7Cis a process

vi ew expl ai ni ng FigyrecRBgxplainpea groblenpthatha prpposed)ipagkagiogi operatiofti gure 3;
Figure 7D is a process view explaining a packagi ng operation of the
packagi ng fmashi ne of Figure 3; 20 Figure 7E is a process view explaining a
packagi ng operati on of the packaging nachine of Figure 3; Figure 8 is a
timng Bhart shdigurg Bhechematicallyf illustratgseran iexample s0f ai narticabl fllingzonponent
of the packagi ng nmachi ne of Figure 3;
packaging machine of the present invention;
Figure 4 is a perspective view explaining a joint portion between films;
Figure 5 illustrates a configuration of a content material feeding
mechanism, one of features of the present invention;
10 Figure 6 illustrates a pillow type packaging bag capable of being
manufactured by the packaging machine of Figure 3;
Figure 7A is a process view explaining a packaging operation of the
packaging machine of Figure 3;
Figure 7B is a process view explaining a packaging operation of the
15 packaging machine of Figure 3;
Figure 7C is a process view explaining a packaging operation of the
packaging machine of Figure 3;
Figure 7D is a process view explaining a packaging operation of the
packaging machine of Figure 3;
20 Figure 7E is a process view explaining a packaging operation of the
packaging machine of Figure 3;
Fig‘ure 8 is a timing chart showing the timing of the operation of an
individual component of the packaging machine of Figure 3;
Figure 9 illustrates a packaging bag including a joint portion of films;

25 Figure 10A illustrates a configuration of an injection nozzle of the

packaging machine of Figure 3; and
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Figure 9 illustrates a packaging bag including a joint portion of filns; 25
Figure 10A illustrates a configuration of an injection nozzle of the
packagi ng machine of Figure 3; and 9 Figure 10B illustrates another
configuration of the injection nozzle of the packaging machine of Figure 3.
Description of Synmbols 5 1A, 1B Film 1' Tubular film2 Void-filled portion
5 Joint portion 10 Vertical filling-pac®%agi ng machine 10 10A Film feeding
mechani sm 14 Fol di ng guide 15 Injection nozzle 15a Lower end 17 Injection
port 15 20 Content material feeding nechanism 30 Vertical sealing nechanism

41 Transport rolFigure 46BSlustetes anothérecorffiguration af tisedtjectipnmachzieicfm 20 61
Heat er bar 62 Heater bar receiver 71 Joint sealer

the packaging machine of Figure 3.

4 Description of Symbols
5 1A, 1B Film
1 Tubular film
2 Void-filled portion
5 Joint portion
10  Vertical filling-packaging machine
10 10A Film feeding mechanism
14 Folding guide
15 Injection nozzle
15a Lowerend
17 Injection port
15 20 Content material feeding mechanism
30  Vertical sealing mechanism
41 Transport roller
45 Squeezing roller
60 Lateral sealing mechanism
20 61 Heater bar
62 Heater bar receiver
71 Joint sealer
83 Sensor
91, 92 Packaging bag
25 F1 Vertical sealed portion

F2 Lateral sealed portion



83 Sensor 91, 92 Packaging bag 25 F1 Vertical sealed portion F2 Lateral
sealed portion 10 Ra, Rb Feed roll Best Mde for Carrying Qut the Invention
As shown in Figure 3, packaging nachine 10 of the present 5 enbodi nent

i ncludes filmfeeding mechani sm 10A that draws a filmfrom feed rolls Ra
and Rb, and joins film1A and film 113 as needed. Further, packaging
machi ne 10 incl udes packagi ng mechani s010C that fornms the filmunrolled
fromfilmfeeding mechanism 10A into a tubular shape, and that continuously
manuf act ures a packagi ng bag by formng a vertical sealed 10 portion and a
| ateral seal ed féatRbn thdresthralls needed. As fil m feeding nmechani sm 10A, a
proposed filmfeedi ng nechanism which includes a general configuration for
such a packagi ng machi ne, can be used. Filmfeeding nmechani sm 10A shown in
Figure 3 uses two feed rolls Ra and Rb, and is configured such that, for

exanpl e, wBestfMode ¥or Carfying Qot the Inveatioms been used up, film1l B of feed
roll Rb is continuously unrolled. It should be noted that Figure 3 shows
that film 1A is Al asiowmt im eFigue f pakkagipgc keaghige né0hahi then Pocsert a fil m
on the using side, and that film1 Bis held in the vicinity of joint

seal er %1 asmbodimentdnclubdes Silantdeding deecharismf 1QArthat draws arfithe feomh t hat,
for exanple, sensor 83 can detect 20 that film 1A on the using side runs

short, and fgednblls Ra end/Rbi andr joirgnfitm 1A @ndbfils sIBoastrieeddel eEuetier,esul t .
Thus, the end portion of using side film 1A and
packaging machine 10 includes packaging mechanism 10C that forms the
film unrolled from film feeding mechanism 10A into a tubular shape, and that
continuously manufactures a packaging bag by forming a vertical sealed
10 portion and a lateral sealed portion thereon as needed.

As film feeding mechanism 10A, a proposed film feeding mechanism,
which includes a general configuration for such a packaging machine, can be
used. Film feeding mechanism 10A shown in Figure 3 uses two feed rolls
Ra and Rb, and is configured such that, for example, when film 1A of feed

15 roll Ra has been used up, film 1B of feed roll Rb is continuously unrolled. It
should be noted that Figure 3 shows that film 1A is drawn into a side of the
packaging mechanism 10C as a film on the using side, and that film 1B is
held in the vicinity of joint sealer 71 as a film on the standby side.

A configuration is made such that, for example, sensor 83 can detect

20  that film 1A on the using side runs short, and joint sealer 71 is driven on the
basis of the detected result. Thus, the end portion of using side film 1A and
the end portion of standby side film 1B are heat-sealed so as to join the two
films together. More specifically, as shown in Figure 4, two films 1A and 1B

are partially overlapped and two films are joined together by forming sealed

25 portion 3. The region in which these two films are overlapped and the region



the end portion of standby side film1l B are heat-sealed so as to join the
two fi.lns together. Mire specifically, as shown in Figure 4, tw filns 1A
and 113 are partially overlapped and two filns are joined together by

form ng sealed 25 portion 3. The region in which these two filns are

over|l apped and the region, 11 in which sealed portion 3 is fornmed is called
"joint portion 5". According to packagi'ng machi ne 10 of the present

enbodi ment, the wuse of filmfeeding mechani sm 10A as descri bed above all ows
afilmto be continuously fed into packagi ng nmechani sm 10C. Such a

capabi | i t yinovhich sealedrastien 3 is denmed) isscaliedrijoist pestipndvant ageous i n t hat
there is no need to tenporarily term nate manufacturing a packagi ng bag.
Now goi ng back Accdrdiggrie packaginrgonachimedfaof the pesent lembedimgat cthebed. | t
shoul d be noted that packagi ng mechanism 10C is the sane as the vertical
filling-pacdeadf filgn feeding amechanismetOA rast desotibedi abone allow altiputebe Pat ent
Lai d- Open No. 2004-276930. Packagi ng nechani sm 10C i ncl udes fol ding gui de 14
for fol di neprdiniously fed dnta pabkaging simepbanienr t10Cal  Saehi agcapatiilityi ofm 30

whi ch perforns vertical sealing on the side edges of filns folded by

f ol di n§ guwatdinuéusly feedimgva filrmdslvens advantageous am thet theee isshguneedelp and t o
~formtubular film1l ; and a pair of 15 transport rollers 41, a pair of
squeezi ng teoipgcrasly4érmindte atamufdctadndg armpackagingdragm 60, each of which
arranged on the downstreamside in the film transport direction from
vertical sealinjowegbimg backOto Vigurecd| peckhging meediamism 30Ci wilpbevi ded
with heater bar 31 incorporating heating neans such as a heater. Heater bar
31 i s confdegoribed. 20 shoultebamated dhatpacicagirg thectanisth 100 is tee bamer al

direction in the figure) with
as the vertical filling-packaging machine disclosed in the Applicant's
10 Japanese Patent Laid-Open No. 2004-276930.

Packaging mechanism 10C includes folding guide 14 for folding a film
into a tubular shape; vertical sealing mechanism 30 which performs vertical
sealing on the side edges of films folded by folding guide 14 to form vertical
sealed portion F1 (see Figure 6) and to form tubular film 1'; and a pair of

15 transport rollers 41, a pair of squeezing rollers 45 and lateral sealing
mechanism 60, each of which arranged on the downstream side in the film
transport direction from vertical sealing mechanism 30.

Vertical sealing mechanism 30 is provided with heater bar 31

incorporating heating means such as a heater. Heater bar 31 is configured
20  to be able to advance and retreat (in the lateral direction in the figure) with
respect to the film and also to move back and forth in the up/down direction
in the figure, thereby providing a box-shaped motion as shown by arrow As,

of Figure 3.
Vertical sealing mechanism 30 performs sealing operation as follows.

25  First, heater bar 31 moves in the direction of coming close to a film while in a
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respect to the filmand also to nove back and forth in the up/down direction
in the figure, thereby providing a box-shaped notion as shown by arrow A30
of Figure 3. Vertical sealing nechanism 30 perforns sealing operation as
follows. 25 First, heater bar 31 noves in the direction of comng close to
afilmwhile in a 12 state remaining at an ascending end position thereof,
thereby allowing the filmto be pinché@ between heater bar 31 and a main

pi pe (not shown). Then, in this pinched state, heater bar 31 noves downward
in Figure 3 in synchronismwith the filmtransport. The filmto be

heat - seal edstatecmainingeat ab dscemdirepead pasitici thenedf, tberebsi diowidgetheof t he
filmare joined together. MWen heater bar 31 reaches a descendi ng end

posi tion tHémetd behpmichedbbetwegh heates Bava$1 famdna heif ipipe gndt shownhs to the
original height. The above vertical sealing operation is repeated to forma
conti nuous Theat tincthis pinehed statd, ihmatemban 3dviaoblep peowvrwartli innFighredBtin si de
edges of the 10 film The vertical sealing nechani sm perform ng such a

box- shaped symehesrism witsthefilatiranépgt Thelfiinrtg beabhedt-sealéd feveivepheatverti cal
sealed portion without termnating the filmtransport. It should be noted

that tulBul afrorhi heater bt 31,aa6d eothdside edgesaoe tieé filinnafel fbingd dogether.anti al |y
circular cross section, nanely, in a state of including 15 a space inside

tubul ar filwhEn hedtet bapBYl reachés @ desdsrrtrng ehdrpositiony thereéokheatst barg
mechani sm 30. When tubular film1" goes fuarther downstream tubular film1'

2, ST AThgstdnd soschatinhanrurs puderoisiecigel shoue) provied
The above vertical sealing operation is repeated to form a continuous
vertical sealed portion on an overlapped portion of both side edges of the
10 film. The vertical sealing mechanism performing such a box-shaped
operation has an advantage of being capable of forming a vertical sealed
portion without terminating the film transport.
It should be noted that tubular film 1' is transferred in a state of
including a substantially circular cross section, namely, in a state of including
15 a space inside tubular film 1' until tubular film 1' passes through vertical
séaling mechanism 30. When tubular film 1' goes further downstream,
tubular film 1' is changed into a flat pressed shape by a guide plate (not
shown) provided between vertical sealing mechanism 30 and transport
rollers 41. |
20 Transport rollers 41 are arranged so as to pinch both side edges in
the width direction of tubular film 1' pressed in this manner. Transport rollers
41 are one of film transport means in packaging mechanism 10C. When
rotated, transport rollers 41 transport tubular film 1' downward.

A pair of squeezing rollers 45 pinches the tubular film so as to divide

25 filling material injected into the tubular film. When squeezing rollers 45 are
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20 Transport rollers 41 are arranged so as to pinch both side edges in the

width direction of tubular film1l pressed in this manner. Transport rollers
41 are one of filmtransport means in packagi ng nechani sm 10C. \Wen

rotated, transport rollers 41 transport tubular film1l downward. A pair of

squeezing rollers 45 pinches the tubular filmso as to divide 25 filling
material injected into the tubular fil &3 Wen squeezing rollers 45 are 13
rotated in this state, a void-filled portion including no filling materi al

thereinis forned on the tubular film and the tubular filmis transported
downwar d. potatedlirethisigiatefa voidriilled sortibnanéludingu fillihg Inhateriabtherein iss t o
enabl e the suppression of the occurrence of sealing failure during the

| at eral sefdrimegd ob the tulailapfiintleswd tHeetibtdrdilm isatarsportedadovrgwanelc hani sm 60
i ncl udes heater bar 61 incorporating heating neans such as a heater, and

heat er bar adeasiager cﬁZf@hﬁﬁ?‘lgﬁﬁbH agi figt voRkfilled bportich. isThte paableoftheenber s
Is used to pinch tubular film1l and heat the film thereby formng | ateral

seal ed por supprdsdidrs o the Bicar@hceroft 8ealfrig failutd dieigethediatefl seatingeat er
bar receiver 62 are configured to performa box-shaped notion in the sane

way as §or operdticrpdleseibedselowchani sm 30.  More specifically, as shown by
arrow A60 of Figure 3, heater bar 61 and heater bar receiver 62 with

tubular film 1" |pierahedaliNg mesharmemn 6DViAcludewrh&iter ibar /N aivorporingl t h t he
filmtransport. Heater bar 61 and heater 15 bar nove away fromthe film at

the descendieatingtefPS5UcPBs PRERIBP 4T Kehter bah Peddivel 62 brRgEYifacinggai n. |t
shoul d be noted that heater bar 61 incorporates a cutter (not shown for
separ at i ng heaRAWRSB NITRE Pl SFmbHbErais isédntd pirth tabliar Tt Rlapdadedteal ed
the film, thereby forming lateral sealed portion F2 (see Figure 6) on the film.
10 Heater bar 61 and heater bar receiver 62 are configured to perform a
box-shaped motion in the same way as for vertical sealing mechanism 30.
More specifically, as shown by arrow As, of Figure 3, heater bar 61 and
heater bar receiver 62 with tubular film 1' pinched therebetween move
downward in synchronism with the film transport. Heater bar 61 and heater
15 bar move away from the film at the descending end position, and go back to
the original position again.
It should be noted that heater bar 61 incorporates a cutter (not shown)
for separating a packaging bag from tubular film 1' by cutting lateral sealed
portion F2. In addition, in response thereto, heater bar receiver 62 includes
20  a relief groove formed so as to provide space between the protruded cutter
and heater bar receiver 62.
Subsequently, the content material feeding mechanism, one of
features of the packaging machine of the present embodiment, will be

described with reference to Figure 5. It should be noted that vertical sealing

25 mechanism 30 is not shown in Figure 5, but this is not an essential matter.
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portion F2. In addition, in response thereto, heater bar receiver 62

I ncludes 20 a relief groove fornmed so as to provide space between the
protruded cutter and heater bar receiver 62. Subsequently, the content
materi al feeding nmechanism one of features of the packagi ng machi ne of the
present enbodinment, will be described with reference to Figure 5. It should
be noted that vertical sealing 25 mechdftism 30 is not shown in Figure 5, but
this is not an essential matter. 14 As shown in Figure 5, content nmaterial -
f eedi ng nechani sm 20 i ncludes reservoir tank 22 for reserving the content

material; feed passhewvn dhaFiguret sarcntert ngateligl deedimgl ateshanism eDo
material to injection nozzle 15; and punp 23 used as a driving source for

transferri Ricltdes eS8Yresir tamk 201 @r reSefvitig 1R cohtent eaterial deéd gydssdgeent ,
there is return passage 21 b for returning the content naterial froma side

of the inj ogkifop traPéferiing thé @csufiuliftedfcdniént matsial @b linjedtiidn Adzzle 15;
Three-way-valve 25 is provided to switch between the operation (referred to

as "first rpdepdmpi2d ased 8 4 RivirenéSirce Tof ﬁ"ah@ferrilﬁgfidﬁ'éfc@ht@ﬂ rhatefiagi de of
the injection nozzle into the tubular filmand the 10 operation (referred to

as "secgnd Fipgher)inQhe présErtidhabodihetRtherd is Rt passageromofor réfuwiingPassage
21 b back to reservoir tank 22. \Wen three-way-valve 25 is swtched to

"first nodene icdnferitiMbferial fro iz SideUsPth&Sinjéctionl AGzAS I 152fb atdlge WIthent
material is fed into tubular film1" through injection nozzle 15. On the

contrary, \Whgsrvbit'aRKkYEY - VAhee-way-aIve525 Yk tiiBoreliOto SRAEGN beREEN the a state
I n which punp 23 is being driven,”the operation of feeding the content

T rn | R R[4\ VSR S, ol RN R o 1
transferred to a side of the injection nozzle into the tubular film and the
10 operation (referred to as "second mode") of returning the content material
through return passage 21b back to reservoir tank 22.
When three-way-valve 25 is switched to “first mode” in a state in
which pump 23 is being driven, the content material is fed into tubular film 1
through injection nozzle 15. On the contrary, when three-way-vaive 25 is
15 switched to "second mode" in a state in which pump 23 is being driven, the
operation of feeding the content material into the tubular film is terminated,
and the content material is returned to a side of the reservoir tank 22 through
return passage 21b.
Such a configuration is advantageous in that the operation of feeding
20 the content material into the tubular film can be controlled simply by
switching three-way-valve 25 while pump 23 is being driven. In general, it
takes some time to stabilize the feed rate of pump 23. If intermittent feeding
is performed by switching on/off pump 23, the amount of content material to

be fed may vary.

25 In contrast, according to the configuration of the present embodiment,



return passage 21b. Such a configuration is advantageous in that the
operation of feeding 20 the content material into the tubular filmcan be
controlled sinply by swtching three-way-valve 25 while punp 23 is being
driven. In general, it takes sone tine to stabilize the feed rate of punp
23. If intermttent feeding is perfornped by switching on/off punp 23, the
anount of content material to be fed ﬂﬁy vary. 25 In contrast, according to
the configuration of the present enbodinent, 15 there is no need to
termnate driving the punp and the punp feed rate is stable. Therefore, it
i s difficukhereds nuoked tprieninémate adrivingithe Ipunzpl @indi the, pampnieedntatéds poi nt

of view, the fact that it is not necessary to termnate and to start

drivi ng t hstablep Tirerefere, libis diffieulh fodsuchap proleieém to obeurpun@additioreficawed, 5
and thus punp failure can be mnimzed. The type of the packagi ng bag

manuf act ur adothertpgainty of viewgl thei fact tluat bds redinegessaty teetermindte amddent

I nvention is not limted to the type described above, but may be a

packagi ng stegt devingdhe pumpFmgans that thedwirdgh applied t6 the pumpsis-retidveet] pi | | ow
type packaging bag in which two 10 | ateral sealed portions F2a and F2b
(her ei naf t anddhli$ paip/ilure edrebearinimized. "172") and vertical seal ed portion
F1 serving as a backlining are fornmed. The inside of packaging bag 91 is

filled with fl uiTthezgghecohtimntpackagingabad engnufacturgdilsly the/eetticatlfillewgl ed
portion F1 is a heat-seal ed portion fornmed by vertical sealing nmechanism

30, and | atpackagingahathimy tofothd=dresent irdaintionaischabolirmited tolbhd dyped by
| ateral sealing nmechanism 60. Next, an exanple of the packagi ng operation by
packagi ng rieebried above, but may be a packaging bag as shown in Figure 6.
Packaging bag 91 is a so-called pillow type packaging bag in which two
10 lateral sealed portions F2a and F2b (hereinafter collectively referred to as
"F2") and vertical sealed portion F1 serving as a backlining are formed. The
inside of packaging bag 91 is filled with fluidized content material (e.g.,
liquid). Vertical sealed portion F1 is a heat-sealed portion formed by vertical
sealing mechanism 30, and lateral sealed portion F2 is a heat-sealed portion
15 formed by lateral sealing mechanism 60.
Next, an example of the packaging operation by packaging machine
10 of the present embodiment configured as above will be described with
reference to Figures 7 and 8. Figure 7 is a process view explaining the
packaging operation of packaging machine 10, and Figure 8 is a timing chart
20  showing the timing of the operatidn of an individual component thereof.
(Basic packaging operation)
First, the basic operation for manufacturing one packaging bag 91 will
be described.

Figure 7A illustrates the initial state of a series of packaging

25 operations, which corresponds to the state of time "ta" in Figure 8. As shown



10 of the present enbodi ment configured as above will be described with
reference to Figures 7 and 8. Figure 7 is a process view explaining the
packagi ng operation of packagi ng machine 10, and Figure 8 is a timng chart
20 showing the timng of the operation of an individual conponent thereof.
(Basi ¢ packagi ng operation) First, the basic operation for manufacturing one
packagi ng bag 91 will be descri bed. Fi1§ure 7A illustrates the initial state
of a series of packaging 25 operations, which corresponds to the state of
time "tA" in Figure 8. As shown 16 in Figure 7A, |ateral seal tportion F2
formed in tmE&igurevifylatemlseat poitionf o2 ferhedhin theeprevintis pradessoistfoonedf
tubular film1', thereby allowing tubular film1l to- have a bottom portion.
A pair of sfjdkeeiower end partontbf tubllaafilen 4, thergbyngliowingitahulemfigo Hrte both in
a state of being open. 5 Content nmaterial has already been injected into
tubul ar fi lhaveé' a botdm portion.quA pdirotisquieeriagfroilerd 4baand lateral sealingi on

(hei ght hl1l) higher than I ower end 15a of the injection nozzle. In other

wor ds, | oweneatrahidrid0oaret athiimjacstateoof beingdpenis in a state of being
imersed into the content material. Wien |lower end 15a is exposed to air,

t he conbent mat Zorteni matetal has aleadychaen itjembead thtd@ubulaofiinhd’, anidither il m
by its own weight, and thus the inside of the nozzle is in an enpty state.

| n cont r astliquitclevebthegedfoisdocateduinad positioh (heighb el drigherethandowenendsi nce

| ower end 15a of the nozzle is imersed into the content material, the
content natida of thes injedtionr npxete, lanothehevords) everferidid 5acafzthe injemtiehns i n a

state of being filled with the content material. 15 Then, as shown in Figure
7B (see tinmdzzies infa ftatpiokbéihg itntersedrintefthe content material. When lower
end 15a is exposed to air, the content material inside the nozzle is dropped

10 into the tubular film by its own weight, and thus the inside of the nozzle is in
an empty state. In contrast, according to configuration of the present
embodiment, since lower end 15a of the nozzle is immersed into the content
material, the content material is not dropped, and the inside of the nozzle
remains in a state of being filled with the content material.

15 Then, as shown in Figure 7B (see time "tg" of Figure 8), the pair of
squeezing rollers 45 pinches a portion of tubular film 1', in which the content
material is present, therebetween. Thus, the content material in tubular film
1' is divided into upper and lower portions. Such an operation of squeezing
rollers 45 to pinch a portion in which the content material is present assures

20 that air does not remain inside packaging bag 91. The operation of feeding
content material into the tubular film has already started since the initial state
as shown in Figure 7A. Therefore, in the process of Figure 7B, the liquid
level rises to a level of being slightly higher than h1.

Then, as shown in Figure 7C (see time "tc" of Figure 8), individual

25 squeezing rollers 45 are rotated as shown by arrows in the figure while the



squeezing rollers 45 pinches a portion of tubular film1', in which the
content- material is present, therebetween. Thus, the content material in
tubular film 1' is divided into upper and | ower portions. Such an operation
of squeezing rollers 45 to pinch a portion in which the content nmaterial is
present assures 20 that air does not r gain I nsi de packagi ng bag 91. The
operation of feeding content material 'fnto the tubular filmhas already
started since the initial state as shown in Figure 7A. Therefore, in the
process of Figure 7B, the liquid level rises to a |evel of being slightly
hi gher t hawperatiorhef feeding tbewcanterti material s (coatinuedenamety, ovittraujdhe 8)
I ndi vidual 25 squeezing rollers 45 are rotated as shown by arrows in the
figure whi lfeeding aperatigre thareof beingf tesminajed hdHence, dlat veid-Gliedportioncdnt i nued,
nanely, w thout the feeding operation thereof being term nated. Hence, flat
voi d- fi | | ednglodingomo Zonternd| mdterial nbersimtie formmed @ni tubuldrefilel A',iwhicbrised on
tubular film21', which is transferred downward. It should be noted that
al t hough ndransferved dowhRivand e It5shiquid tbe hetedithgt altleough bat skkownir Figured such
that transport rollers 41 (see Figure 3) are also rotatably driven in
synchr obi s, vihehfeelding opetatiom & configureli sgch dhatetrangport troblersb#1 s(spporti ng
the filmtransport. After void-filled portion 2 is transferred to a position
to be pi nclidgurey 3)| atecialdo getdtably dewdrarinssyrithrohistrervath dbhel ratatioreafani sm 60
pi nches void- 10 filled portion 2 and the | ateral sealing operation starts.
Then, as slsaqueerzingfolienrsets] théreby suppertingdthedilmHAragnsporB), in a state in
which the tubular filmis pinched by |ateral sealing nmechanism 60, |ateral
seal i ng nechani fté&rOvaid-fitled portitm2via rtchnsfiersgad ¢h aopositiontd ibet pinched blyi on  of
squeezing rollers 45. Wiile being pinched by | ateral sealing nmechani sm

lateral sealing mechanism 60, lateral sealing mechanism 60 pinches void-

10 filled portion 2 and the lateral sealing operation starts.

Then, as shown in Figure 7D (see time "tp" of Figure 8), in a state in
which the tubular film is pinched by lateral sealing mechanism 60, lateral
sealing mechanism 60 is moved downward in synchronism with the rotation
of squeezing rollers 45. While being pinched by lateral sealing mechanism

15 60, tubular film 1' is heated, thereby forming lateral sealed portion F2.
Although detailed operation is not shown in the figure, after lateral sealing
mechanism 60 reaches the descending end position, a cutter incorporated in
the heater bar is protruded to cut and separate the packaging bag. During
this process, the operation of feeding the content material continues, and the

20 fed content material is accumulated to a level higher than the position of
squeezing rollers 45. Liquid level height h2 in this process is the highest of
all in the series of packaging operations, corresponding to the liquid level
height "high" of Figure 8.

Then, as shown in Figure 7E (see time "tg" of Figure 8), both the

25 operations of pinching the film by lateral sealing mechanism 60 and the pair



15 60, tubular film1 is heated, thereby formng |ateral sealed portion F2.
Al t hough detail ed operation is not shown in the figure, after |ateral
sealing mechanism 60 reaches the descending end position, a cutter

i ncorporated in the heater bar is protruded to cut and separate the
packagi ng bag. During this process, the operation of feeding the content
material continues, and the 20 fed confl8nt material is accunulated to a

| evel higher than the position of squeezing rollers 45. Liquid |evel height
h2 in this process is the highest of all in the series of packagi ng

oper at i ons of squeezipgmdllers 45 ardstépppd. d Thereby, dne packadding libago®1 Filgdr e 8.
Then, as shown in Figure 7E (see tine "tE" of Figure 8), both the 25

oper at i ons with ¢ontehi matdrizt is obtaired, |amdeatethessamhée tigheymontenitanatediabthdtt he pair
18 of squeezing rollers 45 are stopped. Thereby, one packagi ng bag 91

filled w thasteeneadcummilatedato a fevebhigihee tharathe posititve of sqeeezing rolisrst ent
material that has been accunulated to a | evel higher than the position of

squeezi ng w8lik ereppetbdowndaed intd taswamfilngd 1. nt o tubular film1'. 5 Wat
matters in the process of Figure 7E is that a feeding operation is

configused suchWhat mattess intthe prooéssof Figues 7! isithatc esuuing dperationds t he
liquid |level of the content material is higher than the position of |ower

end 15a ofcohfiguredzglich thaeaftér tivd Igontértematsriallis alfogped vddwhwahtthel as t he
initial state). Such a configuration assures that |ower end 15a of the

nozzl e 10 niquid Rsvel of iife icBntr GHatdial e higher @Rbin thbepdsifiore ofiloweneady during
the series of packaging operations. Therefore, even after the content

nmaterial 153 @ftHehRoAAE 1EFedifically0 iie dafmigaitdevéinieight hdeagthd htidlozzl e is
not enptied. According to such a configuration in which the inside of the
nozzl e state). Such a configuration assures that lower end 15a of the nozzle
10 remains to be immersed in the content material continuously during the
series of packaging operations. Therefore, even after the content material
inside the nozzle is dropped downward, the inside of the nozzle is not
emptied. According to such a configuration in which the inside of the nozzie
is filled with the content material and the operation of feeding the content
15 material starts in this state, the content material can be fed with a very
favorable quantitative accuracy. However, if the content material is injected
in a state in which the lower end of the nozzle is exposed and where the
inside of the nozzle is emptied, bubbles of air or the like are mixed into the
liquid while the content material is being dropped downward. However, the
20  above configuration can prevent such a problem from occurring.
As shown in Figure 7E, finally, lateral sealing mechanism 60 is moved
back to the original position and the packaging machine returns to the initial
state of Figure 7A. Packaging bag 91 can be continuously manufactured by

repeatedly performing the series of packaging operation as described above.

25 With respect to the above described packaging operation, more



is filled wwth the content material and the operation of feeding the content
15. material starts in this state, the content material can be fed with a
very favorable quantitative accuracy. However, if the content nmaterial is
injected in a state in which the |lower end of the nozzle is exposed and
where the inside of the nozzle is enptied, bubbles of air or the |like are
mxed into the liquid while the contet® material is being dropped downward.
However, the 20 above configuration can prevent such a problemfrom
occurring. As shown in Figure 7E, finally, |ateral sealing nmechanism®60 is

nmoved backpecificaiy, dhé ginélpep@ytlel stiovam dn ﬁ%:rea&bm@y be, facexaraplegtiud ns t o
the initial state of Figure 7A. Packaging bag 91 can be continuously -

manuf act ur gdchivd. Vil Adspeic totief epeTation ofieqaeezing rellers A5k dge timeonkeat i on as
descri bed above. 25 Wth respect to the above descri bed packagi ng operati on,

nmore 19 SBgGééiiﬁthN’ers_ttiB?afé opeR€d ra¢be $6te0.4rsddopdsecErresporiding f or
exanpl e, 1. second. Wth respect to the operation of squeezing rollers 45,

the time wienthes ihtitiduag préteésy of4Bigurés OPRNGAd NPE), bandethe Qinfe 4whégonds
(corresponding to the individual process of Figures 7A and 7E), and the

time when 3qa6E8AgIrolersd5 SieScldSed hfaycbeseflitdd)s Secditis (h@rr@sﬁoﬁcﬁﬁgmﬂs _
(corresponding to the individual process of Figures 7B to 7E). (Packagi ng

operation hé thdiaaesigrotess bf Pi%;hﬂésn‘_anQWtE)pn) By the way, if the filled
content material is l'iquid or the like, and a sealing failure occurs in
seal ed port (ipekhding ofetation withi reSp@ct'tb i j8in®portih)Packagi ng bag 10, the

content material "may | eak fromthat place.” For this reason, the individual
seal ed portions gf tdiGlay2 iPfHe fied CoPtsht 'atbr i®iquicbr 3ké Vikeeaindsgal ed.
sealing failure occurs in sealed portion F1 or F2, or joint portion 5 of
10 packaging bag 10, the content material may leak from that place. For this
reason, the individual sealed portions of such a packaging bag need to be
reliably heat-sealed.
This will be described with reference to Figure 9. As shown in the
figure, if joint portion 5 of the films is located on the bellows of packaging bag
15 92, and, for example, if a sealing failure occurs in vertical sealed portion F1'
including joint portion §, the content material will leak from that place. In
particular, joint portion 5 is a portion where two films are overlapped, and
thus, insufficient heat sealing in the vertical sealing operation may cause
insufficient sealing strength. Accordingly, it is preferable to sufficiently heat
20 seal vertical sealed portion F1' including the joint portion.
However, since packaging bag 92 includes joint portion 5, the bag
may be a defective product in the first place. Therefore, it is considered that
such a packaging bag does not have to be filled with the content material.

However, if the content material is not fed into the packaging bag, the

25 following problem may occur.



This will be described with reference to Figure 9. As shown in the figure,
if.joint portion 5 of the filnms is |ocated on the bell ows of packagi ng bag
15 92, and, for exanple, if a sealing failure occurs in vertical sealed
portion FI' including joint portion 5 the content material will leak from
that place. In particular, joint portisn 5is a portion where two filns are
over | apped, and thus, insufficient hed sealing in the vertical sealing
operation may cause insufficient sealing strength. Accordingly, it is
preferable to sufficiently heat 20 seal vertical sealed portion Fl'

i ncl udi ng t he j dioftexample dhereisme problemmine passk ingwhightparkagingkag8ds j oi nt
portion 5 the bag my be a defective product in the first place.

Ther ef or e, follows packagingbad 32has shewalin &igurek® diutgif ipagkagiog bag 9hhae to be
filled wwth the content material. However, if the content material is not

fed into t larepdyKzegimoutbany separatéd, eémiptiedi packpging bag 92yisdocaistate ®f For
exanple, there is no problemin a case in which packagi ng bag 91 fol | ows

packagi ng bemgdy dewshatvtheibottéimyof ¢h® tubular filrh. pliokepackagng 9dg B2sis al r eady
been cut and separated, enptied packaging bag 92 is in a state of hanging
down at 5t heerhptiedyrtheftensite farbe) whichi isnducSta tlee peigtatgofngpritagt AatesalSnenpt i ed,
the tensile force, which is due to the weight of content material in
packagi ng lpagkagingi sagn62, mpmdti asplied tohtbettubulaafilhi | Theréfereefher emptied enpti ed
packagi ng bag 92 may swingly nove to be in contact with heater bar 61 (see
Fi gure 6). pdckpgingdtagn92 oeay SWingly movedotbecin caritacthwith beatexba® 61 (ske fil m
may nelt to adhere to the heater bar, which will disturb the film
transport. Higurer 8erif packagingcagn92 dsiihcontabt with haéatesbar 81 ethebfilm mayf eed t he
content material into packaging bag 92 in the sane way as for other
packagi ng lmglt to adhere to the heater bar, which will disturb the film transport. In order
10 to prevent such problem, it is preferable to feed the content material into
packaging bag 92 in the same way as for other packaging bags.
The vertical sealing operation is configured such that the time of the
vertical sealing operation to be performed in a region including joint portion 5
is longer than the time of an ordinary vertical sealing operation. Here, the
15 ‘'ordinary vertical sealing operation” refers to vertical sealing that is to be
performed on a region not including joint portion 5. For example, the time of
the ordinary vertical sealing operation may be 1 second; and the time of the
vertical sealing operation that is to be performed in a region including joint
portion 5 (hereinafter referred to as "film joint vertical sealing operation") may
20 be 4 seconds.
The film joint vertical sealing operation will be described with
reference to the timing chart of Figure 8 again.
This vertical sealing operation starts when joint portion 5 of the films
reaches the position to be pinched by vertical sealing mechanism 30. For

25 example, a sensor (not shown) for detecting joint portion 5 may be used to



The vertical sealing operation is configured such that the tine of the
vertical sealing operation to be perforned in a region including joint
portion 5 is longer than the tinme of an ordinary vertical sealing
operation. Here, the 15 "ordinary vertical sealing operation” refers to
vertical sealing that is to be perfornid on a region not including joint
portion 5. For exanple, the tinme of t&¢ ordi nary vertical sealing operation
may be 1 second; and the tinme of the wvertical sealing operation that is to
be perforned in a region including joint portion 5 (hereinafter referred to
as "fil m j detactwhathemjointeportiong Sopeachesdhe)pasition ttobepinachastbyiverticahe il m
joint vertical sealing operation will be described with reference to the
ti mi ng chasealing Feghanissnagiiternatively, back icaldulation may beenade diosthet s when
joint portion 5 of the filnms reaches the position to be pinched by verti cal
seal i ng necdlatios edgeerrdhe distarcefioine joint sealen71( (see Eiguve B) tovedigabct i ng
joint portion 5 may be used to 21 detect whether joint portion 5 reaches
t he positi sealing meeghanismd3®yandethe tamigth ofaa ifitm transferred nperAtyale;nand vel v,
back cal cul ation may be made fromthe relation between the distance from
j oi nt skal afte?la (medetermined Fjurhbew of t ordiniary s eeiticab sealihgroparatidnsarisl t he
|l ength of a filmtransferred per cycle; and 5 after a predeterm ned nunber
of ordi nar perferridathesfdai joird veplicahsealireg operatienfrayrstirt.t he fil m j oi nt
vertical sealing operation may start. The filmjoint vertical sealing
operation start Fhehfdm joirst ertival sealihg operdtidd’ stattsPvigem,casBshaovar byi time
transport is termnated, squeezing rollers 45 are opened, and the liquid
| evel hei ghty"icf Figugh'8, (thedfilf ¢ranspdid)is téoooraiedgsqueding irellersr4% @mé seal i ng
operation, the tinme when vertical sealing mechani sm 30

opened, and the liquid level height is "high" (see Figure 7D). According to

10 the vertical sealing operation, the time when vertical sealing mechanism 30
pinches the film is set to, for example, 2.0 to 3.0 seconds. Since the
pinching time for the ordinary vertical sealing operation is 0.4 seconds, the
pinching time for the film joint vertical sealing operation is about five times
longer than the ordinary time.

15 Three-way-valve 25 (see Figure 4) is switched at time ty when the
content material transferred from reservoir tank 22 is returned to reservoir
tank 22 through return passage 21b. Here, pump 23 continues to be driven,
so that the content material circulates from feed passage 21a through the
three-way-valve and return passage 21b to reservoir tank 22.

20 As described above, during the film joint vertical sealing operation, the
content material is configured to circulate, thereby preventing more content
material than is necessary from being fed into tubular fiim. The feeding of
the content material can be controlled, for example, by temporarily
terminating the driving of pump 23. However, as described above,

25 controlling the feeding of the content material by turning on/off the pump



pi nches the filmis set to, for exanple, 2.0 to 3.0 seconds. Since the
pi nching tinme for the ordinary vertical sealing operation is 0.4 seconds,
the pinching time for the filmjoint vertical sealing operation is about
five times longer than the ordinary tine. 15 Three-way-valve 25 (see Figure
4) is swtched at tine tH when the content material transferred from
reservoir tank 22 is returned to reser¢dir tank 22 t hrough return passage
21 b. Here, punp 23 continues to be driven, so that the content materi al
circulates fromfeed passage 2la through the three-way-valve and return
passage 21 téndsota eguses the ammint 24 feedingscandentr naterial fowary.dum icoptrasle fi | m
joint vertical sealing operation, the content material is configured to
circul at e, thérpresgntmmbediniend ismonfiguradeta contrioletheafeeding of shencoptasdry from
being fed into tubular film The feeding of the content nmaterial can be
cont r ol | ed materiakjushpy switchingethpee-avay-valve @5mvhite pogp B3 isibeingndriven. punp 23.
However, as descri bed above, 25 controlling the feeding of the content
mat eri al bySines thenfpeding fétet dfepyurop 223 stablejsdt isdiffeuli ot Aeprabtemmisuoh f eedi ng
content material to vary. In contrast, the present enbodi nent is configured
to contbol asrerdduetiongn qliantitativeaceatacyrtatoecual j ust by swi tching
t hree-way-valve 25 while punp 23 is being driven. Since the feeding rate of
punmp 23 is stablThe useidaf thréd-waytvalve25atqpseitchntheufgedihgsf the edatariton i n
guantitative accuracy to occur. The use of three-way-valve 25 to switch the
f eedi ng of méateriabhasnanothiet eadvaintdges imwhibkera schamgeage they gualibh oh theange i n
the quality of the content material can be prevented. The vertical sealing
oper at i on @onjentmhateyial idannb® prévémteds Mhedeerticalt seatingadperation pafcjoardi ng
operation only for several

portion 5 of films needs to terminate the packaging operation only for several

10 seconds, but for some reason, there may be a case in which terminating the
packaging operations for a longer time may be required. In such a case, if
the content material remains unmoved in a pipe while the feedfng operation
is being terminated, a change in temperature may cause the viscosity of the
content material to be changed. The change in viscosity may cause the

15 amount of feeding content material that is being fed into tubular film to vary.
For this reason, as in the present embodiment, it is preferable to ensure that
the content material is being circulated during the time when the feeding
operation is being terminated, thereby assuring uniform temperature of the
content material and suppressing the above problem from occurring.

20 _After the above vertical sealing operation is performed for a
predetermined time, as shown by time t; (see Figure 8), an ordinary
packaging operation is resumed. More specifically, squeezing rollers 45 are
opened, the content material is dropped downward (see Figure 7D), three-
way-valve 25 is switched, and the operation of feeding the content material

25 into tubular film is resumed. Subsequently, the ordinary packaging operation



10 seconds, but for some reason, there may be a case in which termnating
the packaging operations for a longer tine may be required. In such a case,
if the content material remains unnoved in a pipe while the feeding
operation is being term nated, a change in tenperature nmay cause the
viscosity of the content material to be changed. The change in viscosity
may cause the 15 anount of feeding con2@nt material that is being fed into
tubular filmto vary. For this reason, as in the present enbodinment, it is
preferable to ensure that the content material is being circulated during

the time weenepbatddeast ndesapibedatdbovel sobaaddot &Jomtinabasly niguglstupssuri ng
uni formtenperature of the content material and suppressing the above

pr obl emfrggtm‘gﬁg bbgg, 20 After the above vertical sealing operation is
performed for a predetermned time, as shown by tine t1 (see Figure 8), an

ordinary packagiehginBeRira! iapn dnsbddifienedof M epréBent finvetition. haguseam ng
rollers 45 are opened, the content nmaterial is dropped downward (see Figure

7D), thr eedey@ibadlb thS presentiinddttidbn i8HbtliinditePR) e abow cdemslirafion he
content material 25 into tubular filmis resunmed. Subsequently, the ordinary

packagifg gRENAIbAS MadifitatidraPea BE rAadE e Fdr dRFhHEONR Sackaiddbagé ! nuously
manuf acture packagi ng bags. Herei nbefore, an enbodi nent of "t he present

i nvention Rasjikfeq todl%é%ig&g‘rj]lgpé}lbuf BetHRE ERHY sédlgpei dta igéuﬂwgyléelated to

t he above configuration various nodifications can be nmadé. For

exanpl e, tipanRaldd isedaof theBillowi tipé Sebrticalldtidd pbASn I P tsedPliguie

three-way seal type or a four-way se type nmay be used. For the pillow

[1PS: or BB OChalu MO i, CHE8 50U b B e ramhvdp 4 10
type may be used.

10 Both vertical sealing mechanism 30 and lateral sealing mechanism 60
of the packaging machine shown in Figure 3 perform a box-shaped motion,
but the present invention is not limited to this, and a general vertical sealing
mechanism and lateral sealing mechanism for performing heat sealing in situ
without moving up and down may be used. Packaging machine 10 of Figure

15 3 is provided with the pair of squeezing rollers 45, but the present invention
is not limited to this, and may be configured as a packaging machine without
a squeezing roller.

With respect to injection nozzie 15, as shown in Figure 10A, the
injection port thereof may be formed at lower end 15a of the nozzle or as

20 shown in Figure 10B, injection port 17 may be formed on the outer periphery
surface of the nozzle. For the configuration of Figure 10B, liquid level height
h1 can be located higher than injection port 17 after squeezing rollers 45 are
opened as shown in Figure 7E. This assures that injection port 17 is not

exposed to air, and the content material inside the nozzle is not dropped into

25 the tubular film and remains in the nozzie. As a result, the same advantage



s

type may be used. 10 Both vertical sealing nechanism 30 and | ateral sealing
mechani sm 60 of the packagi ng machi ne shown in Figure 3 performa

box- shaped notion, but the present invention is not limted to this, and a
general vertical sealing nmechanismand |ateral sealing nechani smfor
perform ng heat sealing in situ wthout noving up and down nmay be used.
Packagi ng machine 10 of Figure 15 3 is2firovided with the pair of squeezing
rollers 45, but the present invention is not limted to this, and may be
configured as a packagi ng nmachi ne without a squeezing roller. Wth respect
t o i nj ecti ofithepdseni hiveations hswiescrib&éd gbowe taA be bktained.ecti on port thereof
may be fornmed at | ower end 15a of the nozzle or as 20 shown in Figure 10B,
injection port 17 nay be fornmed on the outer periphery surface of the
nozzl e. For the configuration of Figure 10B, liquid |level height hl can be
| ocat ed hi gher than injection port 17 after squeezing rollers 45 are opened
as shown in Figure 7E. This assures that injection port 17 is not exposed
to air, and the content material inside the nozzle is not dropped into 25
the tubular filmand remains in the nozzle. As a result, the sane advant age
24 of the present invention as descri bed above can be obtained. 25 CLAI M5
1. Avertical filling-packaging machi ne conprising: an injection nozzle for
feeding content material that is fluidized into a tubular filmthat
includes a bottom portion; 5 transport neans for transporting the tubular
filmdowward in a state



in which the content material is fed thereinto; and a |l ateral sealing
nmechani-sm for tightly sealing the tubular filmby heat sealing a portion of
the tubular film wherein the vertical filling-packagi ng machine

manuf actures a 10 packaged product by a series of packagi ng operations
including at least follow ng operatiqgns: an operation of feeding the
content material through the injecti & nozzl e; an operation of transporting
the tubular filmdowward in a state in which the content material is fed

t hereinto; and an operation of heat sealing by the lateral sealing

mechani sm 15 wherein an injection EAIMS the injection nozzle is
configured to be imersed in the content material throughout entirety of
the seriesl.of Aaxeking filingpackagimgsnaahidetdompnisingit i on of feeding the
content material starts in a state in which the injection port of the

i nj ection nozzlan injectiorenezzle fonfadding contemt mateeial that i Aullizethimtoex t i cal
filling-packagi ng machi ne according to claim1, further conprising a pair

of squeezitobularffiimtkatihcladepianbbdttomtpoetigror t i on of the tubular filmin which
the fed content nmaterial is present, and which rotates in a state in which
t he paibr of squesrspoyt meansrfer Wanspodingcthestublutarfdm downward rea2ateubul ar
filmin which the fed content material is present, thereby formng a flat 26
voi d-fi | | eid wiiich ithercontenb matelialliafed theremtol andinsporting the tubular film
downwar d, wherein the operation of feeding the content material is to feed
the content neadtaterdl seating necHanisrdor fightly séaling thel tubatardilini phbeat han t he
portion

sealing a portion of the tubular film,
wherein the vertical filling-packaging machine manufactures a

10 packaged product by a series of packaging operations including at least
following operations: an operation of feeding the content material through the
injection nozzle; an operation of transporting the tubular film downward in a
state in which the content material is fed thereinto; and an operation of heat
sealing by the lateral sealing mechanism,

15 wherein an injection port of the injection nozzle is configured to be
immersed in the content material throughout entirety of the series of
packaging operations, and the operation of feeding the content material
starts in a state in which the injection port of the injection nozzle is immersed
in the content material.

20
2. The vertical filling-packaging machine according to claim 1, further
comprising a pair of squeezing rollers which pinches the portion of the
tubular film in which the fed content material is present, and which rotates in
a state in which the pair of squeezing rollers which pinches the portion of the

25 tubular film in which the fed content material is present, thereby forming a flat



5 that is pinched by the pair of squeezing rollers. 3. The vertical
fi.l I'i ng- packagi ng machi ne according to claim?2, wherein the content
t hat has been accunul ated in a position higher than that of the
squeezing rollers is dropped downward into the tubular filmlocated 10 | ower

mat eri al

than the squeezing rollers at the sane tine when the pair of squeezing

rollers is opened, and after the contei material is dropped, liquid |evel
of the content naterial is configured to be higher than the injection port

of the injection nozzle. 15 4. The vertical filling-packagi ng machine

accor di ng veid4illgd opertioh onaithe tubular &imf and hransportingstheg tabalant filnt
feeding nechanismincluding: a reservoir tank for reserving the

mat eri al

content nedéwhwhid,a feed passage for
the reservoir tank to the injection 20 nozzl e;

transferring the content materi al

from

punp neans used as a driving

source for tranghefdin e tdpraton oftfeedimgetheatonteptmidteriaeretov fdgd tnk to a
side of the injection nozzle; a return passage for returning the content

material fesitehhmaientd iffo tHE tubUIgCiin® thatigzldkatedohigher higse the iporticink; and

val ve neans capabl e of sw tching between

an operation of feeding the

cont ents meghait ighinchéd By thé patestisqueapmgabned. 25 through the feed passage,
into the tubular filmthrough the injection nozzle 27 and an operation of

returning the content nmaterial, which has been transferred through the feed

passage,

filling- pagkagi THe NRFH¢) FilRig-packating In&éHh8 dbcotdihg Ner clafn O Ré@INg:
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20

25

back to a side of the reservoir tank. 5. The verti cal

the content material that has been accumulated in a position higher than that
of the squeezing rollers is dropped downward into the tubular film located
lower than the squeezing rollers at the same time when the pair of squeezing
rollers is opened, and

after the content material is dropped, liquid level of the content
material is configured to be higher than the injection port of the injection

nozzle.

4, The vertical filling-packaging machine according to any one of claims
1 to 3, further comprising a content material feeding mechanism including: a
reservoir tank for reserving the content material, a feed passage for
transferring the content material from the reservoir tank to the injection
nozzle; pump means used as a dr!ving source for transferring the content
material from the reservoir tank to a side of the injection nozzle; a return
passage for returning the content material from the side of the injection
nozzle to the reservoir tank; and valve means capable of switching between
an opération of feeding the content material, which has been transferred

through the feed passage, into the tubular film through the injection nozzie
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a filmfeeding device which holds two feed rolls, joins an end portion of a
fi-rst fiilmdrawn fromone of the feed rolls to an end portion of a second
filmdrawn fromthe other of the feed rolls, and feeds the joined first and
second films as a long film and 10 a vertical sealing nechani sm which
perforns vertical sealing on side edge portions of the long filmalong a

| ongi tudinal direction of the long filddso as to change the long filminto
the tubular film wherein the vertical sealing nmechanism perforns vertical
sealing on a joint portion in which the first filmand the second filmare

j oi ned in andtan eoperatibh Whi RBluming pibeatdoptert! materiahowhioty Hdye Bewmg filmis
term nated, and the-valve neans of the content nmaterial feeding nmechanismis

swi t ched tt@ar@sféﬂeatthmgﬁrth@fééquagéag@,tch!tefa ide of ené redervdit &irikal to the
side of the reservoir tank while the vertical sealing operation is being

performed on the joint portion. 20 6. The vertical filling-packaging
machi ne according to claim5, wherein the tine to performvertical sealing

on the joigt pOThé%rt'i@allmmglba&k@qing h@athifie aécorBRig & MidAm a! duRRey
vertical sealing soas to prevent the content material from/|eaking froma
vertical sg@hpfisingtion forned by the vertical sealing. 25

a film feeding device which holds two feed rolls, joins an end portion
of a first film drawn from one of the feed rolls to an end portion of a second
film drawn from the other of the feed rolls, and feeds the joined first and
second films as a long film; and

10 a vertical sealing mechanism which performs vertical sealing on side
edge portions of the long film along a longitudinal direction of the long film so
as to change the long film into the tubular film,

wherein the vertical sealing mechanism performs vertical sealing on a
joint portion in which the first film and the second film are joined in a state in

15 which an operation of transporting the long film is terminated, and

the valve means of the content material feeding mechanism is
switched to a position on a side of returning the content material to the side
of the reservoir tank while the vertical sealing operation is being performed
on the joint portion.

20
6. The vertical filling-packaging machine according to claim 5, wherein
the time to perform vertical sealing on the joint portion is longer than the time
to perform an ordinary vertical sealing so as to prevent the content material

from leaking from a vertical sealed portion formed by the vertical sealing.
25





