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SPECI FI CATI ON  PACKAGQ NG APPARATUS 5 Technical field: The present
invention relates to a packagi ng apparatus for manufacturing a
package bag filled with content such as a liquid, a viscous
substance, or the like, froman elongate filmreeled out froma film
roll. Background art: 10 Heretofore, there has been known a filling
packagi ng apparatus (hereinafter referred to sinply as "packagi ng
apparatus") for continuously producing packaged products (package
bags) filled with content such as a |liquid, a viscous substance, or

the like, for exanple. GCenerallyspd@Fi@REKAQI Ng appar at us
manuf act ures package bags by folding a filmin the 15 form of an

el ongate sheet reeled out froma filmroll, into a tubular form and
feeding the content into the filmand form ng seal ed regi ons on the
film Fig. 1 shows a fil mredtAQKAGINGTARRARATUS roll. As shown in
Fig. 1A, end marks A are normally applied in advance to a term nal
end portion of the fiIm that is wound on the filmroll for

i ndi cati gtheg tfisfllm End marks A 20 are regi ons where
alum num foil taPp ?ﬂ"@dn tapes are applied, for exanple. The

kagi d
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Actual ly, the filmthat is wound on Imroll R conprises a plurality
of 1 joined fi Baskgrbuad prtedet erm ned | ength. As shown in Fig. 1 B,

the filnms are

10 Heretofore, there has been known a filling packaging apparatus
(hereinafter referred to simply as "packaging apparatus") for continuously
pfoducing packaged products (package bags) filled with content such as a
liquid, a viscous substance, or the like, for example. Generally, the
packaging apparatus manufactures package bags by folding a film in the

15 form of an elongate sheet reeled out from a film roll, into a tubular form, and
feeding the content into the film and forming sealed regions on the film.

Fig. 1 shows a film reeled out from a film roll. As shown in Fig. 1A, end

marks A are normally applied in advance to a terminal end portion of the film
that is wound on the film roli for indicating the end of the film. End marks A

20  are regions where aluminum foil tapes or vinyl tapes are applied, for
example. The packaging apparatus uses an optical sensor or the like for
detecting these marks to stop the packaging operation. The film also has, in
addition to end marks A, a plurality of registration marks C disposed at a
given pitch which is established depending on the size (lengthwise

25 dimension) of package bags to be manufactured.

Actually, the film that is wound on film roli R comprises a plurality of



joined to each other by tape B' across seamjoint B. Tape B itself
is not thermally sealable. If an attenpt is made to thermally seal
table B', then the tape wll be nelted, causing problens. 5 JP1

1- 236002A di scl oses a packagi ng apparatus which does not thermally
seal seamjoint B between tapes. The discl osed packagi ng apparatus
will be briefly described belowwth reference to Fig. 2. As shown in
Fig. 2, the packagi ng apparatus disclosed in JP11l- 236002A is of a
general structure which conprises folding guide 114 for 10 folding a
filminto tigedfils of aa&reﬁﬁtarm@@dlieugjh.rréarsgnwsﬁm E&D 1Bothe Bims arg
vertical seal he fql ded sheet, feeding nozzle 15 for feeding a
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hori t al 2 t f ol sh t ti which, will
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160 for C“ti?;g@gfvif?%in%él{étdakaéﬁﬁégrcﬁﬁerﬁé to sever the package bag from

the film These mechanisihs are®actuated at given timngs in tined

relationsto theyperdioenmA disBRsks 'arBaTcQg[%Hg appaiaY® WhicARidaEapE ur e
package bags filled with the content. e packagi ng apparatus is

mai nl y char thereallysehliseatmiieint Btbdiweéh eapesi ﬂ&ieLtﬂ@do@eﬁade@'gmg
detecting neans 16 for detecting seamjoints B, and the. 20 actuation
of the abovapparatusnivit ive briefly descritidddukida swtt refereme tefige2.ed resul t
from seamjoint detecting neans 16 to prevent tapes B' at seamjoints
B from bei ng t hAFSEPNY & Eig ddtherprskegion@pParEupAEBIosRs I dP31-
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appar at us oferiBalSselY P ohthé Hl88d 8hEBCRRABINGRoz2le 15 for feeding a content
into the film, horizontal sealing mechanism 150 for forming horizontal seals
F2 on the folded sheet at portions which will serve as bottom and top regions
of a package bag, and cutting mechanism 160 for cutting horizontal seals F2
15 to sever the package bag from the film. These mechanisms are actuated at
given timings in timed relation to the feeding of the film to successively
manufacture package bags filled with the content,
The packaging apparatus is mainly characterized in that it further
includes seam joint detecting means 16 for detecting seam joints B, and the
20 actuation of the above mechanisms is controlled based on the detected
result from seam joint detecting means 16 to prevent tapes B’ at seam joints
B from being thermally sealed. Therefore, the problems (e.g., a portion of
the melted tape is applied to a seal bar of the horizontal sealing mechanism
which results in lowering the quality of package bags which will subsequently
25  be manufactured) caused by the melted tape are prevented from arising.

Another known packaging apparatus of this type includes a mechanism



for joining the termnal end of a filmfroma filmroll and the

begi nning end of the next filmroll to each other at the tine that
the first-nentioned filmroll is finished up (see JP09-58616A). The
j oi ning mechani sm al | ows the packagi ng apparatus to continuously
manuf act ure package bags without the 5 need for a tedious process
for setting a next filmroll in place again each time one filmroll
I's used up. Disclosure of the invention: Problens to be solved by the
i nvention: Wien the termnal end of a filmand the beginning end of
the next fifomoinipghetgraginglgndof adim fmmadimralbandihe begisningendief a
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thermal |y seal ed by horizontal sealing nmechani sm 150.

hori zont al seafinmgoliieekediupm 150 hori zontally seals joint 5 of the
films, it tends to cause the follow ng problens: Since the filns 20
overl ap each ot Réciosgre eiothglifvantion: joint 5, the heat is less liable
to be transferred to these filns than when the other portions of the
films are hori Z6RleMs o Besrlvgd bygheimeptietiusi ng a sealing failure.
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The probl emgaksificARCHE ShoWn WEFlG. 8Al fivh $83h8hekEBIPNS overlap each other

across joint 5 and are joined to each other by seal 3. The resultant elongate

film thus joined is folded in a subsequent process as shown in Fig. 3B.

Then, the film has its side edges (shown hatched) longitudinally sealed by a

15 longitudinal sealing mechanism, so that the film is of a tubular form (referred

to as "tubular film").

The joined elongate film is thermally sealed by horizontal sealing
mechanism 150. When horizontal sealing mechanism 150 horizontally seals
joint 5 of the films, it tends to cause the following problems: Since the films

20  overlap each other as two plies in joint 5, the heat is less liable to be
transferred to these films than when the other portions of the films are
horizontally sealed, possibly causing a sealing failure in the horizontally
sealed region. The sealing failure may possibly allow the packaged content
to leak out. This problem is also not desirable as it presents an obstacle to

25 the continuous production of package bags, leading to a reduction in

production efficiency. The problem also occurs in vertically sealed regions.



3 One solution to the above problens is to use a sensor or the |ike
for detecting joint 5 and to prevent joint 5 frombeing thermally
sealed as indicated by the manufacturing nmethod disclosed in

JP11- 236002A. However, the nethod disclosed in JP11-236002A is only
concerned with the 5 detection of seamjoints B (see Fig. 1) on one
filmroll. Seamjoints B can be relatively easily detected because
tapes B' are applied to seamjoints B. However, as no tape is
applied to jOInt 5 (E‘ 3), of the filns, it is relatively difficult
to detect joint©5esp t'ﬁart%“&%ﬁ%‘?"e preblemsiis ta pse fﬁearser Ql’rtéﬁéib@uf@nt
then joint
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from another filmroll, the packagi ng apparatus ng capable o
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failure, thereby increasing production efficiency. Means for solving

the probl emslativelyedsilg vietadied béwause dapescB'’, arelappled o graoviaed B.n

accordance with the present invention a packagi ng apparatus
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seal ing the tubgyhapréddrirwehtio®has been made in view of the above difficulties.
It is an object of the present invention to provide a packaging apparatus
including a mechanism for joining a film from a film roll and a film from
another film roll, the packaging apparatus being capable of preventing a joint
15 of the films from suffering a thermal sealing failure, thereby increasing
production efficiency.
Means for solving the problems:
To achieve the above object, there is provided in accordance with the
present invention a packaging apparatus comprising film supply means for
20  joining the terminal end of a first film reeled out from a first film roll and the
beginning end of a second film reeled out from a second film roll to each
other, and supplying the first and second films which are joined to each other
as an elongate film, and packaging means for shaping the elongate film into
a tubular form, vertically sealing the tubular form into a tubular film with a

25  vertical sealing mechanism, horizontally sealing the tubular film with a

horizontal sealing mechanism to produce a bottom of the tubular film,



hori zontal sealing mechanismto produce a bottom of the tubular film
4 feeding a content into the tubular film and thereafter

hori zontally sealing the bottoned tubular filmagain to produce a
package bag filled with the content, wherein the packagi ng appar at us
further conprises distance adjusting neans for changing the distance
along the elongate filmfroma position, in 5 which the first film
and the second filmare joined to each other to a position in which
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to the position in which the tubular filmis horizontally sealed,
dependi ng omédsne fei crmngingripthijstafcd dleng dakeigrgdtadilm Tiven efpaisitionaint er
the distance fromthe joined position to the horizontally seal ed
posi ti onSi swhighdthgdigstiiym @ind thié secorutfiledgnegoingd toveaets pthev éma ipbsitine
films are joined and 15 the j.oint between the filns is delivered to
t he packagi HywhishiRe tubmdar fifg /s herigontalysenlady dapenting smibr lengktvef the
sandwi ch the_joint. This is becaus t he distance fromthe joined
b5 11 on t 0 PEHEAARAG B R UGERITaY BdEReb T Rtot RO rlhels of
mul ti pl e of tﬁé‘ﬁnbﬁlﬂgth of the package bag. Since the joint is not

pl aced in the hofFizontally sealed position sinply by changing, in

advance, the 20 T‘F\bgﬁa%%@n@%b%@mé inelubes BRAJiPeREE ia@{ﬂ:sgﬁ s for

hori zontal ly seale ositTon, the packaging apparatu oes not need
a sensonoor chhegihg ke istandetatstg the filhrony thefosition ih MehiePEEilms are

I nvention, the distance adjusting neans may conprise a film
accunul at or jaheptsseathbethacterthe pesitiohmn whispltye fukater fimds hhezgrdalkyagi ng
sealed, depending on the size (length) of the package bag. Therefore, after
the distance from the joined position to the horizontally sealed position is
changed by the distance adjusting means, even if the fiims are joined and
15 the joint between the films is delivered to the packaging means, the
horizontal sealing mechanism does not sandwich the joint. This is because
the distance from the joined position to the horizontally sealed position is not
an integral multiple of the length of the package bag. Since the joint is not
placed in the horizontally sealed position simply by changing, in advance, the
20 distance between the joined position and the horizontally sealed position, the
packaging apparatus does not need a sensor or the like for detecting the
joint.
In the above invention, the distance adjusting means may comprise a
film accumulator disposed between the film supply means and the packaging

25 means, for guiding and holding the elongate film in a meandering fashion

with a plurality of guide rollers, and the guide rollers may include movable



25 neans, for guiding and holding the elongate filmin a meandering
fashion with a plurality of guide rollers, and the guide rollers my
I ncl ude novable 5 guide rollers for changing the Iength of the

el ongate filmheld in the film accunulator. Specifically, the guide
rollers include fixed guide rollers and the novable guide rollers
whi ch are novable toward and away fromthe fixed guide rollers, and
the novabl e guide rollers automatically nove to a preset s position
dependi ng on the | ength of the package bag to be manufactured. Wen
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second filmto each other. As the timng for vertically sealing the
region is not \Ybeartiat edrtibyl stalieg iethahbm ¢merates, it Browdipsefembheed f or
a sensor or the like for 15 detecting the joint. The packagi ng neans
may conti nueritically seala segien ef theelgngata fion belydinghhedointier agreariodalf

seal i ng nmechani sm and the horizontal sealing mechanism are feeding
the tubul artie WhGHE iRREer hasbz naBnRlyerinaly sgalingtiee mbbainiat is fisde
rollers shoul ref er abl y. nove at, a copst ant eed topward the fixed
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cycles after the film supply means has joined the first film and the second
film to each other. As the timing for vertically sealing the region is not
generated by detecting the joint, there is no need for a sensor or the like for
15 detecting the joint.

The packaging means may continuously manufacture the package bag
while the vertical sealing mechanism and the horizontal sealing mechanism
are feeding the tubular film through a box motion process. The movable
guide rollers should preferably move at a constant speed toward the fixed

20 guide rollers while the film supply means is joining the first film and the
second film to each other. The packaging means can thus continuously
manufacture the package bag without stopping its packaging operation.

The term "box motion" refers to a process of operating a thermally
sealing mechanism (the vertical sealing mechanism or the horizontal sealing

25 mechanism) of the packaging means to move a sealing bar of the thermaily

sealing mechanism in synchronism with the feeding of the film while heating



seal i ng nechani sm (the vertical sealing nmechanismor the horizontal
sealing 25 nechanism of the packagi ng neans to nove a sealing bar
of the thermally sealing nechanismin synchronismwth the feeding of
the filmwhile heating 6 the film so that a thernmally seal ed region
(a vertically sealing region or a horizontally seal ed region) can be
formed in the filmw thout the need to stop feeding the film The
seal ing bar noves to a given position along the direction in which
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the 10 horizontal |y sealed position, the horizontally sealed region

i s prevent edirdatiomin ssfchethé figh & fedathengafieriid tetractedrtebrh iee Mttt 1S
prevented from |l eaking out of the horizontally seal ed region during

t he packagi thgnopevesthaph.to it€inital qusitiohalortghe dipsctioagippgsigp pathet us can
conti nuously manuf acture acka(%% bags wi thout any need to stop, and
can have andirefdiondr whichdhgfilaictedon effici ency. The above and ot her

obj ects, featur nd advant s of the present invention wll
becone apparentEaY%ﬁ?Q%Offts?l'rﬁ%nH@”descr| ptl on with reference to the
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showi ng a tape appliedt
10 horizontally sealed posnt:on, the horizontally sealed region is prevented from

suffering a sealing failure, and the content is prevented from leaking out of
the horizontally sealed region during the packaging operation.
Consequently, the packaging apparatus can continuously manufacture
package bags without any need to stop, and can have an increased

15  production efficiency.

The above and other objects, features, and advantages of the present
invention will become apparent from the foliowing description with reference
to the accompanying drawings which illustrate an example of the present
invention.

20 Brief description of the drawings:

Fig. 1A is a view showing a film reeled out from a film roll;

Fig. 1B is a view showing a tape applied to a seam joint between films;

Fig. 2 is a view showing an example of a packaging apparatus
according to the background art;

25 Fig. 3A is a view of a structure around a joint between films, showing

the films prior to being folded:;



Fig. 2 is a view showi ng an exanpl e of a packagi ng appar at us
according to the background art; 25 Fig. 3Ais a view of a structure
around a joint between filns, showing the filnms prior to being
folded; 7 Fig. 3Bis a view of a structure around a joint between
films, showing filnms that have been folded; Fig. 4 is a schematic

vi ew showi ng an arrangenent of a packaging apparatus according to an
exenpl ary enbodi nent of the present invention; 5 Fig. 5Ais a view

showi ng a package manuf actured by the packagi ng apparatus .shown
TnoH o) 4 Phr o PaesRd TVRLAF & ahituE alonte AGET Belen R, Hicdic

shape rranufim%]mlé‘{aga@/bég}ﬁ%%agi ng apparatus shown in Fig. 4; Fig.
6A is a view show ng a successron of package bags shown in Fig. 10

5, Fig. 6B is aryy gy ahenematicvieWcsHa i i n
Fig. 5, with onheé of the pack|a§e bags i%%?gdr?ﬁ aéjﬁig?f%fsécﬁ%g&g%A

through 7E apgaratusvaccshiing ttoamexeniplan @nbbditnept 0E@2pragent invention:
manuf acturi ng package bags; 15 Fig. 8 is a schematic view

il lustrabive of Fignbaris animwehowiof aspdokbge bag cnanuffadtored tyithe. 9A

through 9C are views illustrative of the operation of the film

accunul at or Pafiaging app@satussbayn in FgCdare schematic vi ews showing the

relati onship 20, between joints and horizontally sealed positions in
dﬁég’éé

case the sizes big g8 W BRgWINg & prekagn bpa M 8 difteraptsh@ipef erent from

each other; manufactured by the packaging apparatus shown in Fig. 4;

Fig. 6A is a view showing a succession of package bags shown in Fig.
10 5

Fig. 6B is a view showing a succession of package bags shown in Fig.
5, with one of the package bags including a joint;

Figs. 7A through 7E are views showing an example of a process of
manufacturing package bags;

15 Fig. 8 is a schematic view iliustrative of an arrangement of a film
accumulator,

Figs. 9A through 9C are views illustrative of the operation of the film
accumulator;

Figs. 10A through 10C are schematic views showing the relationship

20  between joints and horizontally sealed positions in case the sizes of package
bags to be manufactured are different from each other;

Fig. 11 is a schematic view illustrative of the manner in which the
distance between a joint position and a horizontally sealed position is
changed, Fig. 11A shows the distance before it is adjusted and Fig. 11B

25 shows the distance after it is adjusted; and

Fig. 12 is a view illustrative of an additional component that can be



Fig. 11 is a schematic viewillustrative of the manner in which the
di stance between a joint position and a horizontally seal ed position
is changed, Fig. 11A shows the distance before it is adjusted and
Fig. 11 B 25 shows the distance after it is adjusted; and Fig. 12 is
a.viewillustrative of an additional conponent that can be 8 used by
t he packagi ng apparatus according to the present invention.
Description of reference characters: 1A, 1B film 1 tubular filmb5 2
unfilled space,, 3,.sea

doRrLion, O L ohat 10, pack 10A
filmsupply" ?@C%mes‘?ﬂc’ﬁi@'gg%bg%tﬁ aé&ntgiq aérga Il?)tgg@_g‘%ar atus
mechani sm éés%@kgh%?r&g}gﬁelcﬁa geding nozzle 16 stepping roller 15

17 rotary enco er 18a guide roller 21
accunul ating rohhefp a4 roIIer 20 30 horizontal sealing mechani sm

1 tubular film
5 2 unfilled space
3 sealed portion
5  joint
10  packaging apparatus
10A film supply mechanism
10 10B film accumulator
10C packaging mechanism
14  folding guide
15 feeding nozzle
16 stepping roller
15 17  rotary encoder
18 rod-shaped member
18a guide roller
21 accumulating roller
22  roller
20 30  horizontal sealing mechanism
31  heater bar
24 roller holding member
41 feed roller
45  squeezing roller
25 60 horizontal sealing mechanism

61 heater bar



31 heater bar 24 roller holding nenber 41 feed roller 45 squeezing
roller 25 60 horizontal sealing nechanism 61 heater bar 9 62 heater
bar bearing nenber 71 joining sealer 76, 77 roll holding nenber 81
cutter 5 83 sensor 85 rollers for reeling out filnms 91, 92 package
bag F1 vertically sealed region F2 horizontally sealed region 10
Ra, Rb Raw filmroll Best node for carrying out the invention:

Exenpl ary enbodi nents of the present invention will be descri bed

bel ow with refeb§n0$§to gge drawings. Fig. 4 is a schematic view
showi ng an ar r 8fgemERICr AT BERNRAAGMPET appar at us according to an
exenplary 15 e diqgni of &Pe present invention. Fig. 5Ais a view
showi ng a packa B Bmﬁéﬁa Act ur ed by the packagi ng apparatus shown
in Fig. 4. As shegwasipy in4n“§ﬁ&5aging apparatus 10 according to
the present exenplary enmbodi nent generally conprises filmsupply
mechani sm 10A f@q reagbi ng out filns fromfilmrollers Ra, Rb and
joining filmlA and filml Bto

5 83 sensor

85 rallers for reeling out films

91, 92 package bag

F1 vertically sealed region

F2 horizontally sealed region

10 Ra, Rb Raw film roll

Best mode for carrying out the invention:

Exemplary embodiments of the present invention will be described
below with reference to the drawings. Fig. 4 is a schematic view showing an

. arrangement of a packaging apparatus according to an exemplary
15 embodiment of the present invention. Fig. 5A is a view showing a package
bag manufactured by the packaging apparatus shown in Fig. 4.

As shown in Fig. 4, packaging apparatus 10 according to the present
exemplary embodiment generaily comprises film supply mechanism 10A for
reeling out films from film rollers Ra, Rb and joining film 1A and film 1B to

20  each other when required, packaging mechanism 10C for forming vertically
sealed regions and horizontally sealed regions in the films to continuously
manufacture package bags, and film accumulator 10B positioned between
film supply mechanism 10A and packaging mechanism 10C for guiding and
holding the film in a meandering fashion.

25 As shown in Fig. 5A, package bag 91 manufactured by packaging

apparatus 10 is a so-called pillow-type package bag having two horizontally

10



20 each other when required, packaging nechanlsn1loc for formng
vertically sealed regions and horizontally sealed regions in the
films to continuously nmanufacture package bags, and fil maccunul at or
10B positioned between filmsupply nmechani sm 10A and packagi ng
mechani sm 10C for guiding and holding the filmin a meandering
fashion. 25 As shown in Fig. 5A, package bag 91 manufactured by
packagi ng apparatus 10 is a so-called pillowtype package bag havi ng
t wo horizontallg 10 seal ed reg%fns F2a, F2b (al so collectively

r epr esent edsegle F%if)“sa'ﬁ%ﬁ e (@lsg qofiectively rééfﬂ%@gtasirbyff%baw M@;ﬁ'ﬁ%"Ya

back | P, fill | d,
aaﬁi sgéﬂéhga%@?%%@on b7 SeRtng 5&@'bas§ﬂwage%§ég£éz§3i ST v &

por t1 on_t herabet 3R Rl of ot belafoB i b RE  £58Bg 8%%55

liquid and Lhogh trhﬁgnégﬁic%hesrsmﬁ%@egf fin %mérmsﬂ;osﬁmmea ifa e 'ng

failure, then the cOntent nay "poss fromtHe region I'n

the seal § ngpbaibhuhéreBgcurs. Therefore, the package bag of this type
needs to have its sealed regions thermally sealed 10 reliably. In

particul ar, pacKdgectatgnORhishdiis thenpddkgge bBghaa ligwid amdef bithpisegled
films in joi nt 5 and tends to cause a sealing failure in vertically
seal ed regi eggiorFF1 orﬁasvéjqintﬂ)hm spialing fadurge e hedontens peayi fidssibly
detail bel ow with reference Fig. 6. Sealing failure problens in
joint 5 are'cakdLun fhe@gian ' wmfeiwecsaﬂﬁ'@@ejfa"mse QFRS | bheefare; the
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I eak theref QR in joint 5 and tends to cause a sealing failure in vertically sealed region
F1. These problems will be described in specific detail below with reference
to Fig. 6.
Sealing failure problems in joint 5 are classified into those caused
15 when joint 5 is positioned in horizontally sealed region F2 as shown in Fig.
6A and those caused when joint 5 is positioned in the belly portion of the
package bag as shown in Fig. 6B. In Fig. 6A, a sealing failure occurs in
horizontally sealed region F2, tending to allow the content to leak therefrom.
Since horizontally sealed regions F2 of both upper and lower package bags
20  suffer a sealing failure, two package bags 91 become defective.
in Fig. 6B, vertically sealed region F1 suffers a sealing failure, tending
to allow the content to leak therefrom. However, only one package bag
becomes defective. If package bag 92 is nof filled with content, then no
content leakage is caused even though vertically sealed region F1 suffers a
25 sealing failure. No problem arises if lower package bag 91 is dangling from

package bag 92 as shown. However, if lower package bag 91 has already
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Since horizontally seal ed regions F2 of both upper and | ower package
bags 20 suffer a sealing failure, two package bags 91 becone
defective. In Fig. 6B, vertically sealed region F1 suffers a sealing
failure, tending to allowthe content to | eak therefrom However,
on]y one package bag becones defective. |f package bag 92 is not
filled wth content, then no content |eakage is caused even though
vertically sealed region F1 suffers a 25 sealing failure. No problem

;Lhiﬁf‘ LIQML@%%TS v%%c@&émbpzai}g%é@'bigégf‘%'f‘nﬁ%?ei.ﬁ%g‘%facﬁi‘%%&?_%g&? i&8ver ed
sL?]EnePafrgu I%@@538?%%q?ﬂ?\fgg%ﬂn@ﬁéjé%ssgﬁgc ??el oagf Ichkiagg %agtgl has
al ready been seygsad Ja‘&?é‘@@@&&?%g?%%g%ﬁ%?&?s% arrnfretﬁﬁbéaégta%g% s

dangling fromthe [ owest &end © e tu 5 11 en since

package baggdand enpippickdgeedgudisaiangiingfrom the Gsvdst @mdto?sd iudulapr ces
applied by the weight of the content. Consequently, enpty package

bag 92 tendfim, therosinee paticgedragi® is@nity cbe Fulgulaniim it dreecframpéresile
wher eupon the feed of package bags experiences problens. The above
probl ens ar @reamanpiicd &y the weight efine qntentalkiongepeentigemphopackgge
according to the %]resent exe Iar% enpodi nent, firstly, it is
pref er abl e D#EZ tendsdsicontast neaigt er%és\ﬁ@@g:f‘i)pf%axﬁméﬁ,ivmﬁmqw
oint of sealing failures and al so

?reg}ne?h(reegl &E’dg%ﬁj T‘# 8%%%%&%%%%8%%38&r%®8m96 bags. Secondly, even
ool T 5,2 2B RoAREPIh ISP AL e FBF AR B0,
(2K T} Ao oSSR srffothe, i oE s
exenpl ary enbodipmitiondeint 5 betwdert fimsfin hetizgrmally sgatddragioh €2 from the
standpoint of sealing failures and also from the standpoint of reducing
wasted package bags. Secondly, even if joint 5 is positioned in the belly
portion of the package bag as shown in Fig. 6B, it is preferable to prevent the
15 content from leaking from vertically sealed region F1.
As will be described in detail 1ater, packaging apparatus 10 according
to the present exemplary embodiment deals with the first point referred to
above to solve these problems by moving roller holding member 24 (see Fig.
4) of film accumulator 10B to change the length of the film feed path.
20  Furthermore, packaging apparatus 10 deals with the second point referred to
above to solve these problems by adjusting the operating time of vertical
sealing mechanism 30.
Film joining mechanism 10A shown in Fig. 4 may be of a general
nature for use in a packaging apparatus of this fype. According to the

25  present exemplary embodiment, film joining mechanism 10A comprises two

roll holding members 76, 77 on which respective film roils Ra, Rb are
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above to solve these problens by noving roller holding nmenber 24 (see
Fig. 4) of filmaccunulator 10B to change the length of the film
feed path. 20 Furthernore, packaging apparatus 10 deals with the
second point referred to above to solve these problens by adjusting
the operating time of vertical sealing nmechanism 30. Filmjoining
mechani sm 10A shown in Fig. 4 may be of a general nature for use in
a packagi ng apparatus of this type. According to the 25 present

exenpl ary enbodi ment, filmjoining mechani sm 10A conprises two rol
hol di ng nenfgEiayably mountgd, mmwse?%@rp@chrmmﬂg the tesmingl gad oRflnada 12

¥ ?fﬁ“i‘i‘ g ZPot‘tﬁé%‘és@h%{gP%f&%ﬁfﬁ%Lff f l%vénjgéﬂ&nﬁiégiﬁ%f%ﬁéﬁérﬁfﬁ%:&?eaégpé ot
o i sy ! A

161 ning mechTekRfeith ple clnidPna P iRa 0B AR el b o

(see Fig. 1>orrrgtetécnﬁgtfehgv¢)édfe£k\ 580U} bPthefimBlis and Uhiddh R Lhe

film An exanple of er at m10|n|ngrrecan|sm£OAvm'II
be descyi begtihgbBvhe ke state of filmjoining nechanism1 OA shown
in Fig. 4 is regarded as an initial state. In Fig. 4, one film1lAis

reel ed out to pAnlkagmnp ofitbeperation bf G foing niewhahiskim 0A Bl Bein a
standby state with its |eading end 10 held and fi xed near joining
seal er 71. tesarbed betawgeThe state oflfiim jeinBgamechanisiypetOA huiwreth Rig. £ch
other. In a normal node of operation (when sufficient remaining film
| engt hs ar 2948 appejnitigl staendn Eaftepnertim tAisregledeytie pagkaging

DS T On Pbehah ! o B Sl I b S B4 b e
o e PP ot uBO ol £ b b B0 A
joined to each other.

In a normal mode of operation {when sufficient remaining film lengths
are available), joining sealer 71 is in a retracted position, and rollers 85 for
reeling out films are actuated to continuously reel out film 1A from film roil

15 Ra. Thereafter, when film 1A is consumed and its end marks A are detected
by sensor 83, joining sealer 71 is advanced to thermally seal film 1A and fiim
1B to each other, thereby joining the two films. Subsequently, cutter 81 is
actuated to cut off the superfluous film length. In a subsequent process, film
1B from film roll Rb will be used. The joint where the two films are joined to

20  each other includes two plies overlapping each other, as shown in Fig. 3.

Packaging mechanism 10C comprises folding guide 14 for folding the
film into a tubular form, vertical sealing mechanism 30 for vertically sealing
side edges of the film folded by folding guide 14 to form vertically sealed
region F1 thereby producing tubular film 1', and a pair of feed rollers 45, a

25  pair of squeezing rollers 485, and horizontal sealing mechanism 80 which are

disposed downstream of vertical sealing mechanism 30 with respect to the
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1 Bto each other, thereby joining the two filns. Subsequently,
cutter 81 is actuated to cut off the superfluous filmlength. In a
subsequent process, film 1 B fromfilmroll Rbo wll be used. The
joint where the two films are joined to 20 each other includes two
plies overlapping each other, as shown in Fig. 3. Packaging
mechani sm 10C conprises folding guide 14 for folding the filminto a
tubular form vertical sealing nmechanism 30 for vertically sealing

side edges of the.filmfplded.by folding guide 14 to formvertically
sealed reg '5EF1°tt'Erl‘ K f‘cgt}ﬁegﬁéﬁ%fjng tubular film21, and a pair of

f eed | 45 : ' : [ ] I
e Lol et apadiebPAEtnlisAHRELLRE SAELRS Retfcadpd IOYLARE
seal Ing eChadagRatathihd o serRREd in UO.A #604-37o080 REQ LMk By Wl Ch the
filmis fed. PaCkaging mechanism1l OB 1s of a structure rdentical to

a vertical pidsbhtdpplipgek FHADfVBEIHANSeAihE FhetiReishi 3d Bnd heR@4ntdlr 6930
filed earlier by the present applicant. Each of vertical sealing

mechani sin 3€eaing nexhianemt 60 périsemas antigemetihsoakng HOcpss taliens'bax
thermal |y seal ing process called "box notion" for manufacturing
package bagﬁ’o\ﬂﬁ'ﬂ'?f@f Tenufantieing gadkage bags white tontinuostyfeeding trupfiimg
it. Vertical .sealing. nmechanism 30 includes heater bar 31 with a
built-in h‘é’ﬁ'ﬁ‘?"ﬁ&twg’gfﬂs't-such as a heater or the like. Heater bar 31

[ ; f i d,i I | |1
movabl o ver i caf PR QLT ABRH o ek neAinat pfivith & Bty "
shape. or  CeangetREeihd 3 NPRRR B LRI Hlodieh Bl 41 R¥oRB ' 1T

P aed: USRS e
di sposed bethsedirectien iri whichsleafiimig fegchani sm

Tubular film 1" is fed in a substantially circular cross-sectional shape, or
stated otherwise, with a space kept therein, until it passes through vertical
sealing mechanism 30. Thereafter, tubular film 1'is pressed to a flat shape

15 by aguide plate (not shown) disposed between vertical sealing mechanism
30 and feed rollers 41.

Feed rollers 41 are disposed in sandwiching relation to the transverse
ends of pressed tubular film 1'. Feed rollers 41 serves as film feed means in
packaging mechanism 10B, and rotate to feed tubular film 1' downwardly.

20 The pair of squeezing roller 45 grips the tubular film in a manner to
divide the content which is fed into the tubular film from feeding nozzle 15.
While thus gripping the tubular film, the pair of squeezing rolier 45 rotates to
feed the tubular film downwardly with an unfilled space free of the content
being formed in the tubuiar film.

25 Horizontal sealing mechanism 60 comprises heater bar 61 with a built-

in heating means such as a heater or the like, and heater bar bearing
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30 and feed rollers 41. Feed rollers 41 are disposed in sandw chi ng
relation to the transverse ends of pressed tubular film1l . Feed
rollers 41 serves as filmfeed neans in packagi ng nechani sm 10B, and
rotate to feed tubular film1l downwardly. 20 The pair of squeezing
roller 45 grips the tubular filmin a manner to divide the content
which is fed into the tubular filmfromfeeding nozzle 15. While
thus gripping the tubular film the pair of squeezing roller 45
rotates to feed the tubular filmdowwardly with an unfilled space

free of theneapéest dispesardinf cnmetingd rdldtfont toHdatdr darlem BHzsEQiairggnt al
seal i ng nechani sm 60 conprises heater bar 61 with a built- in heating

means such reembeitsesandwiabrtubhilar Fiink ¢’ arehidedidiae Gim tafordadanizogtal deatimgber
62 di sposed in confronti ng relatjon to heater bar 61. These paired
menber s sarf@9iPen F2dses big. bl inhe filman deaséeitbar B4 and heater basreanogi zont al

[ i [ Fig. 5) . he fil He b 61 and
RN TS N EE TN MR ERELWE A A

tical [ ' 0. heat b 61 d
vert 1 col S R BN, ey AT yS) Ao BE eSS ahoRFE SR,
(et 10, of dAREIB I RASSAAN ST RS HHOM e i Ml sarfhjgaa” ro

seal i ng regpmsr fiid, '0 sever the package bag fromtubular film1l' . 10
Heat er bar bearing menber 62 has a correspondi ng cl earance groove for

preventing the Althcugh nasshowmraatertsarioriarasi beitdie cutter fof tlittingat er bar
bearing nenber 62. A packagi ng process of packagi ng nechanism 1l OC
t hus const rharizontal sgalingbyegions &Ity séwercthe ipadkdgs lbag fiotmHubekefilemte t o
e 7'10 Heater bar bearing member 62 has a corresponding clearance groove for
preventing the cutter as it projects from interfering with heater bar bearing
member 62,
A packaging process of packaging mechanism 10C thus constructed
will be briefly described below with reference to Fig. 7.
15 tn Fig. 7A, horizontally sealed region F2 formed in a previous
packaging process is disposed at the lower end of tubular film 1', so that
tubular film 1" is bottomed. Tubular film 1' is filled with content whose liquid
level is positioned just beyond squeezing rollers 45,
Then, as shown in Fig. 7B, the pair of squeezing rollers 45 grips the
20  portion of tubular film 1" in which the content is present, thereby dividing the
content into upper and lower content.
Then, as shown in Fig. 7C, squeezing rollers 45 are rotated to deliver
tubutar film 1' downwardly with content-free unfilled space 2 formed therein.
After the tubular film is delivered to a position in which unfilled space 2 is

25  sandwiched by horizontal sealing mechanism 60, horizontal sealing

mechanism 60 sandwiches unfilled space 2.
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15 In Fig. 7A, horizontally sealed region F2 fornmed in a previous
packagi ng process is disposed at the |lower end of tubular film1l', so
that tubular film21 is bottomed. Tubular film1l is filled with
content whose liquid level is positioned just beyond squeezing
rollers 45. Then, as shown in Fig. 76, the pair of squeezing rollers
45 grips the 20 portion of tubular film1 in which the content is
present, thereby dividing the content into upper and | ower content.
Then, as shown in Fig. 7C, squeezing rollers 45 are rotated to
deliver tubul aThQ!FIGB%ell'aS@bmwém figy 78, while baatenbaf 6&andiicaldrddr space
2 formed therein. After _the tubular filmis delivered to a position
in whi ch unP$3NEIMeEReRs2 are;sandwighinguptied sRRCRE: isaEReZNg rallers 4%
mechani sm 60, har.i zon ni sm 60 sandw ches unfi]lled

| [ h ] ;
space 2. 15 FHEHRHPY fro&ét%?h%ﬁhpgfq%tﬂseg@g REFNNIERLLIE Afeds1 and

Cqueasing. + Aberdf RIRERoR el HRPE D4t o R, Wil RO R fim 1
seal i ng fECRAITISHRUWiehSPMEReatd PHENEY éﬁa{hé@eﬁwa%é}mg%ﬁb%khgéeﬁe

feeding of the film Wile tubular film I S bel ng“sandw chéd by

heat er bar bundirhdaisdreabal tofeaninagizomanesedidd redisPPE anfbl hdatdr s
heated to formhorizontally sealed region F2. After heater bar 61

and heat er bar6baod heatenbablezariz) membet 62 trivwelto e vstrmestend, lties
built-in cutter of heater bar 61 is projected to sever the package
bag. Then, Builtdmeuitenaf heatpr baES T ihprojedted torsefvier thel packagedmgd from
heater bar 10 and heat er barl\_kﬁ/ear i n% menber 62 and also fromthe
pair of squeezi hgeMr35i% i 19N, they b Ul dika drereleapedifrqro pipater bped
with the co i tained. In tubylar film1l the content that
has beeg0 st ﬁ %ﬁ& 5‘8%@3%5‘%8%@?%@9%%’ gﬁgnd@:{sq ﬁ]?'insthﬂéﬁ'{vﬁ?gtsﬂp'ﬁezt"ag feed
tubular fil pidrs 45 NREFALAE packiifd iy $R[025 Hudd'dith the content is obtained.

in tubular film 1°, the content that has been stored above squeezing rollers

45 falls downwardly to feed tubular film 1'. Thereafter, heater bar 61 and

heater bar bearing member 62 move to their original positions, bringing

15 . joining mechanism 10A back to the initial state shown in Fig. 7A.

Packaging mechanism 10C repeats the above packaging operation to
continuously manufacture package bags. In packaging mechanism 10C, the
stroke of vertical movement of horizontal sealing mechanism 60 is variable to
make it possible to manufacture package bags of different sizes.

20 Such package bags of different sizes can be manufactured under the
control of a controller, not shown. Specifically, the controller has some
recorded operation patterns depending on the sizes (lengths) of package
bags to be produced, and operates the packaging mechanism according to
one of the operation patterns depending on the size of package bags that is

25  entered from a control panel or the like.

Film accumulator 10B will be described below with reference to Fig. 8.
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heater bar bearing nmenmber 62 nove to their original positions,
bringing 15 joining mechani sm 10A back to the initial state shown in
Fi §. 7A. Packagi ng mechanism 1 OC repeats the above packagi ng
operation to continuously nmanufacture package bags. | n packagi ng
mechani sm 10C, the stroke of vertical novement of horizontal sealing
mechanism 60 is variable to make it possible to manufacture package
bags of different sizes. 20 Such package bags of different sizes can
be manufactured under the control of a controller, not shown.
Specifically, thAssbownimFlges. ﬁlasamnmla'uoe&&Babedwpmipes atpluralityatf tgeides
depending on the sizes (lengths) of packa bags to be produced, and
oper at es t hiollpecrelgding fixed mailars B2 26d sneN @@CU"@H@W@Q roflaes 2helBei on

P rom & cont BN TSERERU N A FiRdy AN SEt Ha e S0 tbs fainad ajeund

d i bed b Fi.

T T m acoumiig S %B%bé@ﬁ%ﬂﬁ@é ol ol iroudf o AR e Lrtchun >

i ncl udi ng ftréﬁedra%drﬁféneaxtaﬁébaweaewtﬁeag%mh@.fs'ﬁ éé&éﬁe%e?fn The

filmreeled out fromfilmsupply mechanisml QATs orlzonta

trai ned arofifflon md?@aé eaHtTs b@ﬁ@\ﬁmﬂ;stﬁmrzgmaﬂﬁrémehfarréundTéwei?tehb§
filmmay be vertically 5 trained around and extend between the guide

roll ers, it betsveeatheguide reliérsthe filmon the guide rollers if the
filmis horizontally trained around and extends between the guide
rollers. |In packeppdkggigmpparatys 10 a@e@rdm taghe preseat pressplary exenpl ary
enbodi nent , Egcé%gelq chani sm 10C uces acka e bags in the box
10 ot i on MBAESAFRET HeAdknGIPFEa Ryedy ersrﬁa g hags inthe box

AT SR O S A
thermal 1y seghet tWanfintefRititAtly. When film supply mechanism 10A joins the films,
since joining sealer 71 needs to sandwich and thermally seal two films 1A,
1B, the films stop being reeled out while the films are being thermally sealed.
In other words, whereas packaging mechanism 10C consumes the film
15  continuously, the film from film supply mechanism 10A temporarily stops
being supplied.

Film accumulator 108 has a basic function to make it possible for
packaging mechanism 10C to continue its packaging operation under the
circumstances. To perform the basic function, accumulating rollers 21 move

20 from their initial position indicated by the solid lines in Fig. 8 at a constant
speed toward rollers 22 until accumulating rollers 21 reach the dotted-line
position. Specifically, rolier holing member 24 (see FIG. 4), by which all
accumulating rollers 21 are held, moves horizontally at a constant speed to
move accumuiating rollers 21 at a constant speed.

25 The operation of film accumulator 108 will be described below with

reference to Fig. 9.
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1 B, the filnms stop being reeled out while the filnms are being
thermal |y sealed. |In other words, whereas packagi ng nmechani sm 10C
consunes the film 15 continuously, the filmfromfilmsupply
mechani sm 10A tenporarily stops being supplied. Filmaccurul ator 10B
has a basic function to make it possible for packagi ng nechanism 10C
to continue its packagi ng operation under the circunstances. To
performthe basic function, accunulating rollers 21 nove 20 from

their initial p'g_),sit'on indicated by the solid lines in Fig, 8 at a
constant speed” BodAshors 3 Eate g dilmaccymylatermfBimmediataly atter firn r each

he d d-1i i fi LIy, | i 24
e 99y A enehs i RRs banEd rh fan I s yigle i) PEckBgRg ~* (9%
hori zont al i i 21 at
R omor ot | Hebhafs oM RUonBAGGIN BerdThiffa RS HRaMd débrifiog o7 P12
descri bed bgtawhiafi daefsezeaféepésﬁncﬁefa-in ﬂwft]geiﬁlz)oﬁtssn @ﬁlﬁhﬁ@@ta?e,st ate

"
of filmaccunul ator 10B i medi ately after m supply nmechani sm 10A
has st arg edrdilers 88 fortréslingi dutiini(Jee Fig| Snsegs kperatigg. mechani sm 10C is
continuously performng its packagi ng operation. Accunul ating

rol lers 21 are Pbamtasoshesvni in FigidB, ah syochirdnism Wi thedilmidraws taward 5
rollers 85 for reeling out filns ésee Fig. 8) stop operating. Then,
as shown i nPEekggireBnethanismdRCors & epaiates, @reuntiating rellers 2dweove at a
packagi ng mach?ni sm1l i er.at eiﬁrﬁccurrul ating rol]lers 21 nove

at a const &® %’ﬂfes@&?gg%ggr&' r%’lﬁé@t%u’ﬁ HYyi they reagnithe pagiion gbewnihe
PO 1 00, SOBARSED by RB AR 8 Bte! B SRR Rl
COkor a7 201, L SIS PBIS Rk, SRR FBIRY A ppied o
packaging mechanism 10C. Accordingly, even while film supply mechanism
10A is joining the films, packaging mechanism 10C is supplied with the film,
Therefore, even during the time in which film supply mechanism 10A is
joining the films, packaging mechanism 10C can continue its packaging
15 operation.
When accumulating rollers 21 move to the position shown in Fig. 9C
and the joining process of film supply mechanism 10A is finished, rollers 85
for reeling out films are actuated again. Film accumuliator 10B operates in a
fashion which is the reverse of the above operation, moving accumulating
20 rollers 21 at a constant speed to initial position Xg. Film accumulator 10B
then again accumulates a predetermined amount of film. In this operation,
the speed at which the film is reeled out is represented by the sum of the
speed at which the film is fed by packaging mechanism 10C and the
increase per unit time of the film accumulated in film accumulator 10B.

25  Therefore, rollers 85 for reeling out films need to be actuated at a speed

corresponding to that speed.
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10A is joining the films, packagi ng mechanism 10C is supplied with
the film Therefore, even during the tinme in which filmsupply
mechani sm 10A is joining the films, packagi ng nechani sm 10C can
continue its packaging 15 operation. Wien accurnulating rollers 21
nove to the position shown in Fig. 9C and the joining process of
filmsupply mechanism1l OAis finished, rollers 8 for reeling out
films are actuated again. Filmaccunul ator 10B operates in a fashion
which is the reverse of the above operation, ving accunul ating 20
rollers 21 at a* eEreesasf Peyeating ipintd lﬁet‘aeem)m filmsnfroco beirig pasitioned

T m 1 ¢ IoggeHalTeai rdegisee A0 apess %ﬁéeéq%wﬁﬁwﬁs?gf'éﬁé‘rt@@"tf@ut
h f d h t f
packabi ng. neBka i %é%@ngax%c@ew% Ve Byt Bk (Mo Bmisiote
I d § ; I f
el ing out” P ROHERRARBA Boortorh iy 2t EhAch Re st I BRaRle 1)

that speed. béd?st6Héﬁﬁﬁﬁ%c@ﬁred)é@@ﬁéiéhgfrbﬁiéﬁch%thért ween the f11ms from
bei ng positioned in horizontal sealing nechanism 60 wll be

described bel ovFigi 10A skéws anaxaimple inivaisich pAckals. bd@s@havﬂr@ a ength of
schematic view showing the relation between joints 5 and

hori zont al | 7 é&@l, 880 pus) aieonsnifactuned. cBige 1 0B shews e exiampde infwitialskage
5 bags to be nmanufactured are different fromeach other. Fig. 10A

shows an exB#fEae PAIHARKRYG Fleralgolpads: m&ﬂ%’@nﬁ ﬂ"@ﬁ@ﬁﬂl\lfﬁum 1Fi®. g. ,
package bagl0nalrfg oH sFempls,Pores pedge a?f?a%p% RSB cq.
SEARE RN N Yt e g e
a position {ya fivis @ke joined to each other by film supply mechanism 10A, and a
"horizontally sealed position” refers to a position in which the films are
horizontally sealed by horizontal sealing mechanism 60, or specifically heater
bar 61 and heater bar bearing member 62 sandwich the film.
15 As shown in Fig. 10A, if the package bags to be manufactured have a
length of p1, when the horizontally sealing process is performed at s1, 82, -,
85, 86, horizontal sealing mechanism 60 does not horizontally seal joint 5.
This holds true if the package bags have a length of p3 as shown in Fig.
10C.
20 As shown in Fig. 10B, if the package bags have a length of p2, then as
the horizontally sealing process is performed at s1, s2, -+, joint 5 is formed in
a horizontally sealed position when the horizontally sealing process is
performed at s4 (when the fourth horizontally sealing process is performed),
and the horizontal sealing mechanism horizontally seals joint 5. This is
25  because distance Lx (film length) between the "horizontally sealed position"

and the "joined position" is an integral multiple of length p2 of the package
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the filnms are joined to each other by filmsupply mscha-ni srﬁl OA and

a "horizontally seal ed position" refers to a position in which the
films are horizontally sealed by horizontal sealing nechani sm 60, or
specifically heater bar 61 and heater bar bearing nmenber 62 sandw ch
the film 15 As shown in Fig. 10A, if the package bags to be

manuf actured have a |ength of pl, when the horizontally sealing
process is perfornmed at sl1, s2, sb5, s6, horizontal sealing nmechanism
60 does not horizontally seal joint 5. This holds true if the
package badsdpiybednamiigetirask p3 as shown in Fig. 10C. 20 As shown

in Fig. 10B, if the package bags have a length of p2, then as the
hori zontal |y sMCPF@R%F%%%SF@?@{ﬁéﬁ?‘(ﬁ’l‘%Gwd@i‘?nts@?{&‘,ncj?éixrhe“se‘?%

s il
ot zont al 15 DEAT DRSS I dkage b3S BE pUAINER o RO bR AR °"
| engt h) sbetjyRes beleer PeiiAS Frak bgin@qa:tleéih&%nZAlgfb"eale@%sﬁt "j o ned

position" i's an integral nultiplé of I'ength p2 of the package 19
bags to be Spmiifcalty, um Eth. 1ABC sinde frintt Diidshia te ASRIENtEIKEET Yosition
enbodi nent, distance Lx between the horizontally seal ed position and
t he j oi ned Wi thedwrizentahnaeglhgdupesndi ia gerformachat 34 migténae Lt may be
package bags to be manufactured for thereby preventing 5 joint 5

bet ween t heN§ER%RA tor dintange hy' asshayd RdHg 2o alltgmatiehy digtarse bon.

Seal cd posiTrBRE FliedtAechsye SR sAPPPSEIIG i ocacs | o por for med
2t 5% A St ool gk REIEARS Wpls BN biahe R el 0
operation. (changed distance) Lx'=p X n + ¢
where p is the length of package bags, n is an integer (corresponding to the
number of package bags) and ¢ is a given length (smaller than p).
When distance Lx is changed to length Lx' that is not an integral
15  multiple of the length of package bags, joint 5 is preventing from lying in the
horizontally sealed position.
According to the present exemplary embodiment, distance Lx is
changed as follows: The initial position of accumulating rollers 21 is
changed by distance Lx depending on the size of package bags to be
20  manufactured. When the initial position of accumulating rollers 21 is
changed, the length of the film accumulated in film accumulator 10B is also
changed, resuiting in a change in distance Lx.
The initial position of accumulating rollers 21 shouid preferably be
changed automatically at the time the size of package bags to be

25 manufactured is input. Specifically, the controller stores in advance initial

positions of accumulating roliers 21 which are set depending on the sizes of
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10 The above changed di stance is expressed by the follow ng equation:
(changed distance) Lx' = p x n + c where p is the length of package
bags, n is an integer (corresponding to the nunber of package bags)
and c is a given length (smaller than p). Wen distance Lx is changed
to length Lx' that is not an integral 15 nultiple of the |ength of
package bags, joint 5 is preventing fromlying in the horizontally
seal ed position. According to the present exenplary enbodi nent,
distance Lx is changed as follows: The initial position of
accunul at i npaskegedegs2and wher Hahgjee obpackage dage te ke deredaétngdis t he
si ze of package bags to be 20 manufactured. Wen the initial position
of accumul atPHY "beg%r@'eQ maoves ageiRdlating rllers Zhin thegsivarhiaitigl pesition
accumul at ed,| fihn1accunu|ator 10B is also changed, resulting in a
change in dFE?Qﬂ% €80 S he initial position of accumulating rollers
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and when t hthesicasibiifty fres iaates walgie ih Qhé)ﬁorﬁmﬁllz%bure@d'eb@n i Fgticedt he
controll er noves accunulating rollers 21 to the giveninitial

posi tion t&een fiite fioes fedat a Shghtlygliffenant raitd.i Ghe pamictdrimeiples isaikal
preferably be set so as to position 5 joint 5 centrally on the
package bagapRiiceRlertadhe gackagei bagsi shiowpdaiFigson0AL hB. Specificallyesince
D055t 1 13k Bhid ot Fbortlf So el s oo B8 e
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rollers 21 may be changed to position joint 5 centrally on the package bag
thereby to reduce the possibility that joint 5 will be positioned in the
horizontally sealed region. Conditions for positioning joint 5 centrally on the
package bag may be that ¢ = p/2 in the above equation and a length which is
15  one half of length p of package bags is added to distance Lx shown in Fig.
11.
A process for preventing the content from leaking out of the vertically
sealed region at the time joint 5 is positioned centrally on the package bag
will be described below.
20 tn packaging apparatus 10 according to the present exemplary
embaodiment, vertical sealing mechanism 30 vertically seals a region
including joint 5 for a longer period of time (e.qg., 4 seconds) than the normal
vertically sealing operation (e.g., 1 second),
In this manner, since sufficient heat is applied to verticaily sealed
25  region L1 corresponding to joint 5 where four plies of the film overlap each

other, the film plies are thermally sealed well. As a result, the content is
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joint 5 is not positioned in the horizontally sealed region in Figs.
10A, 1 OB, no 10 problem arises. Preferably, however, the initial
position of accunulating rollers 21 nay be changed to position joint
5 centrally on the package bag thereby to reduce the possibility
that joint 5 will be positioned in the horizontally seal ed region.
Conditions for positioning joint 5 centrally on the package bag may
be that ¢ = p/2 in the above equation and a length which is 15 one

hal f of Iez’g;t h@}gt@()f package bags is added to distance Lx shown in
Fig. 11. APsveieddromleakingafcf vertically sealrdiedian b | eaki ng out of

ne Vet oY, aS SRl Gl Kb et RS
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i ncl udi ng | Phgtrtaht fodetarrhiRBILIMPE S ?Qrfeifm mémer(ié‘a@-seaﬁngs%egé) Fbhan
the normal vertically sealing operation (e.g., 1 Second). In this

manner, 3i negarspiéf dyclaanhalatcounteaiffom etk fide weidn 10 8dibing @AkIesiilgt
region L1 corresponding to joint 5 where four plies of the film
over | ap eacls finsthiedrandteheerticlin gelalieg prcess ey pgrigeaidat thetimingds a
result, the content is 21 prevented from| eaking out of vertically
seal ed regi WRerp Preget saERbigirAdchesbar at us 10 according to the present
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preset count is reached.
distance. Accordingly, the vertically sealing process may be carried out at
the timing after the number of cycles has been calculated, and there is no
need for a sensor to detect joint 5.
If the vertically sealing process is to be performed for a longer period of
15  time than usual, then the box motion process may be slowed down
temporarily to ensure that heater bar 31 stays in contact with the films for a
longer period of time. Alternatively, the feeding of the films may be stopped
temporarily and the vertically sealing process may be performed.
In packaging apparatus 10 according to the present exemplary
20 embodiment, as described above, since distance Lx between the horizontally
sealed position and the joined position is changed to given distance Lx'
depending on the size of package bags to be manufactured, the horizontal
sealing mechanism does not horizontally seal joint 5. Therefore, there is no
leakage of the content due to a sealing failure of the horizontally sealed

25  region, and production efficiency is not lowered.

When a packaging apparatus of this type starts to operate again after it
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Specifically, since the distance fromthe joining position to the
vertically sealing position is predeterm ned, the nunmber of cycles
prior to a vertically 10 sealing process for vertically sealing
joint 5 can be cal cul ated based on the distance. Accordingly, the
vertically sealing process may be carried out at the timng after

t he nunber of cycles has been calculated, and there is no need for a
sensor to detect joint 5. |If the vertically sealing process is to be
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packagi ng process
package bags. In packaging apparatus 10 according to the present
exemplary embodiment, joint 5 is not positioned on the horizontally sealed
region simply by changing distance Lx in advance, and it is not necessary to
15 detect the joint by using an optical sensor or the like. Consequently, the
above operation can be carried out without any problems even if transparent
films are employed. As described above, if the films are transparent, then
joint 5 is also transparent and it is difficult to detect the joint by using an
optical sensor or the like, The structure according to the present exemplary
20 embodiment does not need {o take such a problem into account. This,
however, does not mean that a sensor for detecting joint 5 cannot be used in
the present invention.
In packaging apparatus 10 according to the present exemplary
embodiment, since a region including joint 5 is vertically sealed for a longer

25  period of time than usual, vertical sealed region F1 is well formed even if

joint 5 between films is positioned centrally on the package bag. Therefore,
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1

continuously w thout shutdown as is the packagi ng apparatus according
to the present exenplary enbodinent. If joint 5 is not positioned on
the horizontally sealed region, then only 10 one package bag is
produced as a defective package bag. Therefore, such positioning of
joint 5 is advantageous fromthe standpoint of reduci ng wasted
package bags. In packagi ng apparatus 10 according to the present
exenpl ary enbodinent, joint 5 is not positioned on the horizontally
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account . 5 Thpackagedhagear foutoesy sedledipypie ddekbgabsgnsor for detecting
joint 5 cannot be used in the present invention. In packaging

appar at us 10 acdbe¢hanging of the ipitisbpotitiaxefmscamylatiogisollira@ithasdisece a
regi on includi ng}gjpoi nt 5is vertically sealed for a | onger 25 period

of time t hafetkgM abpue withdpfesentedly g dh &ic. FIon ety seteradisaB0e | i

R L R et L e
ffici ' i YIRS | j f
package bages KRG ENIRIEERus Fie s el i o el e cam

or a | appseanand2ipkAs ferlg@vsf ReSDalvbs theifithidRd thhPthakyihg ¥PRIdiRs kage

bags, but may be three-way sealed-type 5 package bags or four-way
seal ed- t ype gpalekagesihag folding guide 14 is normally changed depending on the size

of package bags to be manufactured, distance X for which accumulating
rollers 21 are to be moved may be set in a manner to compensate for the
change due to the changing of foiding guide 14.

15 Packaging apparatus 10 may include, in addition to the above
components, a mechanism for applying a given tensile force to the fiim to
prevent the film from sagging. One example of such a mechanism
comprises stepping roller 16 shown in Fig. 12. Stepping roller 16 comprises
rod-shaped member 18 having one end pivotally supported and guide roller

20  18a supportied on the distal end of rod-shaped member 18. Rod-shaped
member 18 is normally positioned in a posture indicated by the solid lines
due to gravity, and causes guide roller 18a to apply a given stepping force to
the film. When the film is drawn in at an increased speed by packaging
mechanism 10C, rod-shaped member 18 is lifted against gravity.

25 The angular displacement of rod-shaped member 18 is detected by

rotary encoder 17. When rotary encoder 17 detects the displacement of rod-
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The changing of the initial position of accunmulating rollers 21 has
been described above with reference to Fig. 8, etc. For actually
setting distance X for which accurmulating rollers 21 are to be
noved, the followi ng elenents need to be taken into account: There
is. a need for taking into account a 10 change in the length of the
path of the filmdue to the changing of folding guide 14. Since
folding guide 14 is nornmally changed dependi ng on the size of

ch, accumul ati ng
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the fil mfro ggi ng. One exanpl'e of such a mechanism conprises
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r od- shaped nenber 18 havi ng one end pivotally supported and gui de

rol l er 26 18mnsupiferirgeshdue folwe alidsaled frendsafgingoeveshiatede eaber 18,
Rod- shaped nenber 18 is normally positioned in a posture indicated
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apply a given steppi 8 force to the film Wen the filmis drawn in
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advant ageouspréeverit ted abdvepadrepitdgestfitgn bindobtained even if the initial position
of accumulating rollers 21 is changed according to the present exemplary
embodiment. Such a drawback may be avoided by the following operation:
The problem is that distance Lx that is to be kept constant tends to
15 fluctuate. Therefore, at least until the joining of the films is finished, rod-
shaped member 18 should be maintained in a certain position (e.g., the
position indicated by the solid lines in Fig. 12). As distance Lx is thus kept to
a preset value at the time that the joining of the films is finished, there will no
problem in carrying out the present invention.
20 For maintaining rod-shaped member 18 in a certain position until the
joining of the films is finished, rod-shaped member 18 may be combined with
a drive source, for example, and may be held immovable by the drive source
while the films are being joined. A more simple alternative approach is that
the speed for feeding the film with film packaging mechanism 10C may be
25 lowered while the films are being joined to prevent rod-shaped member 18

from being lifted.
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5 fromsuffering undue force and al so from sagging even if there is a
di fference between the speed at which the filmis supplied fromfilm
supply nechanism 1 OA and the speed at which the filmis drawn in by
packagi ng nechani sm 10C. However, the free novenment of guide roller
18a neans that the length 10 of the path of the filmis uncertain.
Consequently, stepping roller 16 may prevent the above advant ages
frombeing obtained even if the initial position of accumnul ating

Such a_dr awbach 15 SpRRE SRR SRood el MO8 Mgt BBeRal bl . “The
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fluctuate. Therefore, | east un the jdining o

finished, rtherebgltapsifg rammre ﬂa&o&h@ubd TeePréSErAiimRAtoN iPn@aimiidn
position (e.g., the position indicated by the solid lines in Fig.
12) . As di dosnck alvariasigemest KEe init@al pasifioe sesteppingeoiidr 16heay ibee t hat
the joining of the films is finished, there will no problemin
carryi ng owthanged geperding ionesmsize of packagerbagsithewby icaysing dstargeed
menber 18 in aéﬁFrtaln position until the joining of the films is
finished, rlod°Sh8p8s nenber 18 may be combined with a drive source,
for exanple, and nay be held i movable by the drive source while the
films are being joined. A nore sinple alternative approach is that
the speed for feeding the filmwth fil mpackagi ng mechanismI| OC may
be 25 lowered while the filns are being joined to prevent rod-shaped
menber 18 frombeing lifted. 25 In the above exenpl ary enbodi nent,
the initial position of accumulating rollers 21 is changed dependi ng
on the size of package bags thereby causing distance Lx to change.
The present invention is not [imted
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to such an arrangement. The initial position of stepping roller 16
. may be 5 changed depending on the size of package bags thereby
causing distance Lx to change. 26 Cains 1. A packagi ng apparatus
conprising: filmsupply nmeans for joining the terminal end of a first
-film reeled out froma first filmroll and the beginning end of a
second film reeled out froma second filmroll to each other, and
for supplzﬂagn said first and second filns which are joined to each
ot her as an ePongate film and packagi ng nmeans for produci ng package
bags of a given length by shaping said elongate filminto a tubular
form vertically sealing the tubular forminto a tubular filmwith a

vertical seal Mng Arpeidichiy é’mé@@@éémﬁﬁbgpg the tubular film

with a horizontal sealing frechanismto p a horizontally seal ed
portion at bottofilef supply mrdas for jonihgedenterminaneet of atfrst fitm
tubular film and thereafter horizontally sealing the bottoned

tubul ar f reeteahaubfrom aficsifilen aollaameg dhedsegiomingrenetof 4 eeaomal fighd
package bags, filled wth said content; wherein said packagi ng

appar at usréelecheut fiorra sesondifiknaetidoaepobtdtihgrremdsidrsupbhmggng

t he di stance glong sai d el?ngate filmfroma position, in which said

first filARKkhirsband seeon filmsnwhiehjaseneined tezachaiberas an

position ip which.said tubular filmis horizontally seal ed,
dependi ngSNIHE fiERAgAADF said package bag to be manufactured; and

packaging means for producing package bags of a given
length by shaping said elongate film into a tubular form, vertically
sealing the tubular form into a tubular film with a vertical sealing
mechanism, horizontally sealing the tubular film with a horizontal
sealing mechanism to produce a horizontally sealed portion at
bottom of the tubular film, feeding a content into the tubular film, and
thereafter horizontally sealing the bottomed tubular film again to
produce a joined portion, thereby forming said package bags, filled
with said content;

wherein said packaging apparatus further comprises:

distance adjusting means for changing the distance along
said elongate film from a position, in which said first film and said
second film are joined to each other to a position in which said
tubular film is horizontally sealed, depending on the length of said
package bag to be manufactured; and

a stepping roller located prior to the packaging means, said
stepping roller comprises a rod shaped member having one end
pivotally supported and a guide roller supported on the distal end of

the rod shaped end,
27



a stepping roller located prior to the packagi ng neans, said

. Sstepping roller conprises a rod shaped nenber havi ng one end

pivotally supported and a guide roller supported on the distal end of
the rod shaped end, 27 wherein said distance adjusting nmeans

-conprises a film accumul ator disposed between said filmsupply neans
and said packaging neans, for guiding and hol ding said elongate film
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preset ppseanderidepratiion wnht@@zmmngmfogum folhaiek 2R bag to be
manuf actured, wherein the distance Lx between the horizontally seal ed
portion and the jsaidglidertdlersiincide mhavableguideFolisrs for where p
is the length of the packaging bag, n is an integer corresponding to
the nunbehasgingdhedengiyofsaideicngate filen Haldgnrsaioefilner t han p.
2. The packagi ng apparatus according to claim1l1l, wherein said

el ongat e ﬁppanm%aﬁgﬁizontally trained around and extends between

id fixed ' roll er.s and sai d novabl uide rollers. 3. The
S ackag ne aonuiRiEn sHiS die T e ude dad oiide Follers and Said

movable guide rollers which are movable toward and away from said
fixed guide rollers; and

said movable guide rollers automatically move to a preset
position depending on the length of said package bag to be
manufactured,

wherein the distance Lx between the horizontally sealed portion
and the joined portion is calculated as Lx = pn + ¢, where p is the
length of the packaging bag, n is an integer corresponding to the
number of package bags and ¢ is a given length smaller than p.

2. The packaging apparatus according to claim 1, wherein
said elongate film is horizontally trained around and extends

between said fixed guide rollers and said movable guide rollers.

3. The packaging apparatus according to claim 1, wherein
said vertical sealing mechanism vertically seals a region of said
elongate film including a joint between said first film and said second
film, for a period of time which is longer than a normal vertically
sealing time.
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said vertical sealing nmechanismvertically seals a region of said

el ongate filmincluding a joint between said first filmand said
~second film for a period of time which is [onger than' a nornal
vertically sealing tinme. 28 4. The packagi ng apparatus according to
~claim3, wherein said region including said joint is vertically
sealed after said film supply nmeans has joined said first film and

said second film each, other at a,timng af.ter, a preset nu of
cycl es have bfien 9@%@@@09@PW@’%&%@?@”S&B&P@H% al@’&ﬁ%? gto
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said fix guirdé tol I'érs whil'e 'sal ni ng
said fi rSEaicfljléf@d’.nd said second filmto each other. 29

5. The packaging apparatus according to claim 1, wherein
said packaging means continuously manufactures said package bag
while said vertical sealing mechanism and said horizontal sealing
mechanism is feeding said tubular film through a box motion

process.

6. The packaging apparatus according to claim 5, wherein
said movable guide roliers move at a constant speed toward said
fixed guide rollers while said film supply means is joining said first

film and said second film to each other.
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