BAG FORM NG APPARATUS AND METHOD BACKGROUND OF THE I NVENTION 1. Field of-

the I nvention The present

met hod wherein a web from a web roll is allowed to, hang down while being
formed around a bag formng cylinder into a tubular shape by intermttent

operation of a delivery mechani smwhichlis | ocated at an opposed position
to an outer surface of the bag form ng cylinder.
a transverse direction by a closing notion of a transverse sealing nachine

to forma bag. The interiorggt #ORMDRG APPRRATUS IAND! METHODE! er i al
packed. 2. Description of Background and Rel evant

formng/filling systemis disclosed, for exanple, in Japanese Patent
Lai d- Open Application No 1FACKGROUNBCOBr THE) INVENTEON onventi onal bag
formng/filling system a predelivery nechanism which includes a

predelivery roller and a tension lever, is pivotally positioned on a

downst r eah. si Fdedid gk theEnventionol ler in a delivery path extending from

a web'roll up to a bag forming cylinder. A web is passed onto both of a
plurality of rotatable tension rollers - which aéegj urnalled to the tensi
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surface of the bag forming cylinder. The web is then sealed
in a transverse direction by a closing motion of a transverse
sealing machine to form a bag. The interior of the bag is
then filled with material to be packed.

2. Description of Background and Relevant Information

A known bag forming/filling system is disclosed, for example,
in Japanese Patent Laid-Open Application No 158630/87.

According to this conventional bag forming/filling system, a

predelivery mechanism, which includes a predelivery roller
and a tension lever, is pivotally positioned‘on a downstream
side of the predelivery roller in a delivery path extending
from a web roll up to a bag forming cylinder. A web is passed
onto both of a plurality of rotatable tension rollers which
are journalled to the tension lever and onto a plurality of
guide rollers disposed in an opposed relation to those
tension rollers, so that constant tension is applied to the
web by the weight of the tension lever and the tension
rollers. Furthermore, two delivery belts, which act as
delivery portions, are disposed on the outer peripheral
portions and on both opposed sides of the bag forming
cylinder so as to be in abutment with both transverse side
portions of the web. Both delivery belts are adapted to

I nvention relates to a bag form ng apparatus and -

The web is then sealed in
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2 performan intermttent operation, whereby the web i-s delivered
intermttently by a predetermned length at a tine. Pivotal novenent of
the tension lever is detected by a detector and the predelivery roller is
rotated, whereby the web is pulled out fromthe web roll and the tension

| ever is brought back into its initial position, sd"that the force of
pulling out the web fromthe web roll is dimnished and the web is kept
under tension. In such a knownibag forming/filling system however, since-
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two deliveggy, t sane speed to intermttently deliver
bot h transvertsiég s]fce por %n%é%?i?ﬁe web by the same length at a time. If a

difference in frictional resistance occurs between both delivery belts,
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of each dellvery portion is large, it is impossible to ensure

the intermittent delivery of the web, thus resulting in
increase of the cost. In the event a force is generated which
in a transverse direction relative to the delivery direction

o

of the web being delivered, for example due to a defective
setting of the web roll or a dimensional error of the web
itself, a positional deviation of the web will occur, and the
web will easily move over side guides which project therefrom - -
with the result that the product obtained is defective.

The two delivery belts operate at the same speed to
intermittently deliver both transverse side portions of the
‘web by the same length at a time. If a difference in
frictional resistance occurs between both delivery belts,
which are in abutment with both transverse side portions of
the web, due to a minor problem (for example, a surface stain
on one delivery belt of the difference in quality between the
two. belts), one delivery belt will slip with respect to one
side portion of the web. Accordingly, the other side portion
of the web is forcibly pulled by only the other deliver belt,
resulting in the web being skewed in the transverse
!( direction, and the delivery resistance of the other web side



direction, and the delivery resistance. of the other web side 3 porti.on -
being forcibly delivered increases, so that the other delivery belt, which-.
is in abutment therewith easily slips. Repetition of such slippage results

i n meandering of the web and defective products. To | ower the occurrence of
such defects stopping the operatiorgand re-adjustnent at every start of
the transverse novenent of the web are required, but this is not only
troubl esone but al so | owers the operating efficiency Further, since it is
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such kno , and it"7iS an object of the Tnvention
mtern?’t‘émﬂgfﬁcaélvpv&r%“xﬁl?wth | ow t ensi on of such web. Accor di ng to t he

present invention there is provided a bag form ng apparatus which conprises
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has Ie orm ng cyl.inder, the Q] erational condition of the app
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defines a loop, an intermttently operabl e delivery nmechani sm by operation

,Of whi fﬂr{:ﬂgr\fe%fnséed "Ais necessary to prov:.de a drive source for
the predelivery mechanism wh:.ch is separate from the drive
source for the delivery be_]__.t.g an_d the transverse sealing
machine, the structure is cam;iligét_ed and the cost becomes
high.

SUMMARY OF THE INYENTION-

The present invention has been formed to solve such known
‘problems, and it is an object of the invention. to _
intermittently deliver a web with low tension of such web. T

According to the present invention there is provided a bag
forming apparatus which comprises means for supporting a roll
of web so that the web can be unwound thereform, a bag u
forming cylinder along which and from which the web is
adapted to be fed as it is wrapped into tubular form, a
sealing machine for sealing the web transversely when it is
in said tubular form and after it ‘has left the forming
cylinder, the operational condition of the apparatus
providing that the web in extending from the roll to the
sealing machine defines a loop,’ an_ intermittently operable
delivery mechanism by ope;:atioi_; of vihi_ch the web is drawn
from the loop and is fed along --:-!j_l:he cylinder by a
predetermined 1length, and an inte_r;ni_._ttently operable pre-



from the loop and is fed along*the cylinder by a predeternined

| ength, and an intermittently operable pre- 4 del-i very "nechani sm by
operation of which a |l ength of web corresponding to said predeterm ned
length is fed fromsaid roll by unwinding the roll. Preferably, the

predel i very nechani smincludes a pivotalgl e tension | ever which operates in
conjunction with the transverse sealing nmachine, and preferably at the tinme"’
of a closing notion of the transverse sealing machi.pe. The tension |ever is
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lever is poaat Py mm,ﬁ% the gbirection opposite to the web stretching
direction to | oosen the web pulled out fromthe web roll.
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: of the transverse sealing machine, the tension lever is
o pivotally moved in the direction opposite to the web
stretching direction to loosen the web pulled out from the
web roll, Eans i A brake for stopping the
rotation of the web roll operates in conjunction with the
- transverse sealing machine and it is operated only at the end

of the closing motion of the transverse sealing machine.

The predelivery mechanism may include a drive portion for
rotating the web roll in an unwinding direction and a-
detector for detecting the loop length of the web in the
delivery path. The operation of the drive portion is
controlled in response to an output provided from the
detector to thereby maintain the loop length of the web at a
fixed length. Preferably, a web rewinding preventing portion
for preventing the rewinding of the web unwound from the web
'roll is provided near the web roll .

The present invention is further characterised in that omne
delivery portion is in abutment with a transversely central
part of the web.

In the operation of the present invention, as the predelivery
[ mechanism operates, it feeds the web into the loop by a



delivery portion is in abutnent with a transversely central part of the
web. In the operation of the present invention, as the predelivery

mechani sm operates, it feeds the web into the |oop by a | engt h
substantially corresponding to the delivery length of the delivery portion
at the time of start of the intermtgent operation of the delivery

mechani sm Since the transversely central part of the web is delivered by
one delivery mechanism both transverse side portions of the web are
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connected to the sealing machine, whereby the brake stops
rotation of the web roll w__hén the' closing motion of the
sealing machine is completed. ' -

—

According to another preferred feature of the invention, a
web réwinding preventing element prevents rewinding of the
web unwound from the web roll. The web rewinding preventing
element may include a plate having one portion adapted to
abut an outer peripheral sur'-fac_'e df the web roll. The plate .
includes means, such as a weight, for urging the one portion -~
into abutment with the outer surface of the web roll.

According to a further preferred feature of the invention, a )
guide bar is located in a delivery path between the \J
predelivery mechanism and the bag forming cylinder, and a
weight adapted to rest on the guide bar. The weight and

guide bar impart a predetermined .ténsion to a portion of the

web on the downstream side of the guide bar.

A web bending element niay also be located in a delivery path
bétween the predelivery mechanism and the bag forming
cylinder for strengthening the web. The web element includes
guide means for contacting both transverse side- edges of the
web. '



between the predelivery mechani sm and the bag form ng cylinder for
st.r engt heni ng the web. The web el enent includes guide nmeans for c¢ontacting

both transverse side edges of the web. 6 According to anot her enbodi nent
of the invention, the predelivery nmechanismincludes a drive neans for
rotating the web roll in an unwinding dgrection to feed the |oop, and a

detector for detecting the length of the | oop of the web. The drive neans
is controlled in response to an. output srgnal from' -he detector [err] the
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The present invention also provides a method of forming a bag
which comprises supporting a roll of,mg]glg ag unwinding the
web therefrom to provide a loop therein, \drawing the web from
the loop by a first mechanism so as to feed the web along and
from a bag forming cylinder to wrap it into tubular form,
sealing the web transversely, when in said tubular form,
after it has left the cylinder, including feeding the web
,along the cylinder and in predetermined lengths, 4 and

mlp :ce.ése[f:r.s %ringstl&e W by a, second mechanism by unwindinrg_\ﬁ-
the roll to feed(the web into the oop in the web,ghile=the

s The preferred method for forming a bag also includes the
steps of sealing the web by a closing motion of the sealing
machine, and moving a tension lever of the second mechanism
in a web unwinding direction to place a portion of the web
under tension and to rotate the web roll in an unwinding
direction at substantially the same time as the closing .
motion of the sealing machine. The tension lever is moved in
a direction opposite to the unwinding direction to increase
the loop of the web at substantially the same time as an
opening motion of the sealing machine. '




notion of the sealing nmachine. The tension lever is noved in a direct.ian
opposite to the unwinding direction to increase the | oop of the web-at
substantially the same tine as an opening notion of the sealing machine.

7 The nmethod preferably al so includes the steps of stopping rotation of the
web roll ‘upon conpletion of the clos?Tng notion of the sealing machi ne, and
provi ding a web rewi nding preventing el enent to ‘prevent rew nding of the-
web unwound fromthe web roll. The second enbodi ment of the invention
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way of £rom- thei webg reddnpl es, enbodi ments of the invention wherein:- Fig. 1
is a front viewin |ongitudinal section of a bag form ng appar at us
according to an enbodi ment of the present invention, show ng conpleted
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of the loop of the web and outputting a s:.gnal and

i he drive means to response to the output signal

c—‘,_:._i_l__l}f___=-_;_-;‘ e loop length of the web at a fixed

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is further explained in the description which
follows with reference to the drawings illustrating, by way
of non-limiting examples, embodiments of the invention
wherein:-

Fig. 1 is a front view in longitudinal section of a bag
forming apparatus according to an embodiment of the present
invention, showing completed closing motion by the transverse _
sealing machines; : | C \J

‘Fig. 2 is a partially enlarged plan view in transverse
section taken along the line (2) - (2) in Fig. 1;

Fig. 3 is a partially enlarged plan view of a web bending
portion; :

Fig. 4 is a front view in longitudinal section showing the
opening motion of the transverse sealing machines;



Fig. 4is a front view in longitudinal section showi ng the openi ng nDtlon
of 'the transverse sealing nachines; "Fig. 5is afront viewin

| ongi tudi nal section showing an intermttent operatlon of a delivery
portion; and Fig. 6 is a front view in | ongitudinal-5section of a bag
form ng apparatus according to another 8mbodi nent of the present invention.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS According to a first )
enbodi nent, as.shown in Fig. 1, a tension lever lacts as a predelivery
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out’ from web roll A and passes through a guide roller ClL onto a tension
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portion O%F% &yl inder D, to thereby forma delivery path C

Tension r a |s connec't ed to tension lever ‘1 so as to be horizontally
rotatable about a shaft, the tension roller |a being [onger than the width

of web W Tensi gietaiin DRSERZPIIEN! BFSYRROREFENRED ENUGH PRENESE Dar t

thereof, a tranSVerse support snart and tnerepy supports tension roll er | a
f or vertlcal novenment. A base end side 1c of the tension lever is
interl ockad:cdrtdiﬂdnetpai aedfifaﬁsmns@dmwg as@chiham FiF. Filp 1, a
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for horizon 1"0NS
\ J.nterlocked W.‘Lth or acts in conjunction with a pair of

transverse sealing machines F, F. Tension lever 1 is
disposed vertically below a web roll A and is pivotally
mounted. Web W is drawn out from web roll A and passes
through a guide roller Cl onto a tension roller la, which is
positioned at a front end of the tension lever 1 below guide
roller Cl. The web W then passes through a guide bar C2 which
is disposed above tension roller la, and passes horizontally
toward the upper portion of a bag forming cylinder D, to
thereby form a delivery path C. '

Tension roller la is connected to tension lever 1 so as to be

_ horizontally rotatable about a shaft  the tension roller 1la

being longer than the width of web W. Tension lever: 1
horizontally supports, at an intermediate part thereof, a
transverse support shaft and thereby supports tension roller
la for vertical movement. A base end side 1c of the tension
lever is interlocked with the pa:.red transverse sealing
machines F, F.

The transverse sealing machines F, F are of a known structure
and are disposed for horizontal opening and closing motions
below the bag forming cylinder D. That is, the transverse
/ sealing machines reciprocate once for opening and closing



bel ow the bag forming cylinder D. That is, t<&" ‘ransverse seal i ng W&Chl nes '

reci procate once for opem Jg..and cl osing 9 after an intermttent
operation of a delivery’ portlon E, which is disposed in an opposed rel ation
to an outer surface of the bag formng cylinder D. In the present

enbodi nent, the transverse sealing machines F, F performthe opening and
closing notions by a reciprocating notion of an air cylinder FI, which i$
connected to a crank F2. Atoggle lever 2 is integral or integrally
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Al of the web_roll A Afbrake | éver 4a1| di sgoge o.as.to b m)vab einto
cont a@digpesed n@tafafront end of toggle leve is brought into

abutment with an upper surface of the base end side 1lc of o
tension lever 1, and is thereby intérlocked therewith, thus
causing the base end side 1lc of the tgpaden lever to
pivotally move verticallwégh the vertical p:.vota.l movement

of toggle lever 2.

A resilient member 3 (e.g. a spring) is disposed from the
front end side (indicated at 1d) of temsion lever 1 - and
extends downwardly to just under the front end side 1d to
urge the base end side lc of the tension lever upwards aﬁ all =
times into abutment with roller 2a, which is disposed at the
front end of toggle lever 2.

Furthermore, a brake ¢ -_for' controlling the rotation of the o/
web roll A is provided near the web roll A and is interlocked
with the transverse sealing machines F, F. |

In the present embodiment, a brake disk A2 is integrally
mounted on a core shaft Al of the web roll A. a brake lever
4a is disposed so as to be movable into contact with and away
from brake disk A2. A brake 4, made of a material such as
rubber, is fixed to brake lever 4a in opposed relation to the
brake disk A2. An elongated hole 4b is formed in a base end
of brake lever 4a and a pin le projects from the support



from brake disk A2. A.brake 4, made of a material such as rubber, is fixed
to 'brake | ever 4a in opposed relation to the brake disk A2. An el ongated
hole 4b is fornmed in a base end of brake |ever 4a and a pin | e projects
fromthe support 10 shaft”I'b of the tension |evéF 1 and engages hol e 4b.
As tension lever 1 pivotally noves vertigally, brake lever 4a is noved so
that only when tension roller la has reached its lower Iimt position,.
brake 4 is brought into pressUre contact with brake:di sk A2 to stop the
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round rodeohtacka with cbrake mlsn:te&ﬁttanstepsame ofotmtaz.nnbotndvehn roll
parallel with each other. A square rod 5b is nmounted between both round
rods 5a and 5a transversely of the web. By passing web Wthrough these
rods, the web is bent generally in a U-shape and is thereby strengthened
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\_ from the web bending portion 5 and are spaced from each other

by a distance substantially equal to the width of web W.

In the present embodiment, web bending portion 5 comprises
two round rods 5a, 5a, which are mounted transversely of the
web and in parallel with each other. A square rod 5b is
mounted between both round rods 5a and 5a transversely of . the
web. By passing web W through these rods, the web is bent
generally in a U-shape and is thereby strengthened in the
width direction. As shown in Fig. 3, guides 6 are annular and-
abut both transverse side edges W2, W2 of the web W. The
guides project from the round rods 5a, 5a and have a diameter
larger than the outside diameter of each round rod 5a. The
o annular guides 6 are movable to correspond with a change in
width of web W.

A weight 7 rests on guide bar €2 and is vertically movably,
if necessary. Weight 7 is utilized to impart a predetermiried
tension to the portion of web W, which is located on the
downstream side of guide bar C2, and thereby prevents the web
from becoming loose, even when the web is light in weight and
therefore liable to become loose.

K In the delivery portion E, a delivery belt 8 or a delivery



if necessary. Weight 7 is utilized to inpart a predetermned tension.to the °
portion of web W which is | ocated on the downstr.eam si de of guide bar C2, -
and thereby prevents the web from becom ng | oose, even when the web is
light in weight and therefore |iable to becone |oose. In the delivery
portion E, a delivery belt 8 or a deliwery roll is | ocated opposite to
the outer surface of bag formng cylinder Db with the web Wbeing .
positioned therebetween in such a manner that delivery belt 8 cones into
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limt posanswversebyr centradspant Eﬁns:ﬁ)rths_ml ied to web Win delivery

path C. At the sanme tinme, brake 4 conmes into pressure contact with brake
di sk A2 on core shaft Al of web roll Ato stop the rotation of the web

rol | . IThe hopexatdian oprf vkke bathsferninge APPACaERS| fonstrycted  @s

openi n@ekkeibédcaBBYEAWill AowriVe @dddiiied] . toggle lever 2 noves
downward and the base end side 1c of tension Iever 1 pivotalty-noves

downward, so that brake 4 noves away fromcore shaft Al of web roll A thus
pern t tFixstheas shown in Fig. 1, when the intermittent operation of w

delivery portion E is completed, and transverse sealing
machines F, F are in a closed condition, toggle lever 2 moves
upward, and the front end side 1d of the tension lever 1
pivotally moves downward, that is, in the web stretching
direction. Tension roller la reaches its lower limit
: position, whereby constant tension is applied to web W in
""delivery path C. At the same time, brake 4 comes into
pressure contact with brake disk A2 on core shaft Al of web
roll A to stop the r@tati’on of the web roll. e

In this condition, when transverse sealing machines F, F
start opening under the operation of air 'éylinder Fl, toggle i
lever 2 moves downward and the base end side 1lc of tension \J
lever 1 pivotally moves downward, so that brake 4 moves away

from core shaft Al of web roll A, thus permitting the
rotation of web roll A. At the same time, the 'front end side

1d of tension lever 1 pivotally moves upward, that is, in the
direction oppbs:i_.te to the web stretching direction, and
tension roller la moves upward.

As a result, as shown in Fig. 4, the portion of web W, which
is positioned on the upstream side of guide bar C2 in the
/ delivery path C, becomes less tense and more slack or loose



rotati on of web roll A At the sanme tine, the front end side 1d of tension
| ever 1 pivotally noves upward, that is, in the direction opposite to the
web stretching direction, and tension roller |la noves upward. As a result,
as shown in Fig. 4, the portlon of web W which is pesitioned on the
upstream si de of guide bar C2'in the dgRi very path C, becones | ess tense
and nore slack or |oose 12 to forma | oop, while the portlon of web W
which is p05|t|oned on the downstream side of guide :par |s prevent ed by
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Wis bent thte:etbdmsmﬁgoﬁowi theb opehiyny hmotien ofr axMisversdecsealing
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~ Also, web W is bent by web bending portion 5 and so becomes
stronger in the transverse direction. By abutment of  both
transverse side edges W2, W2 of the web with side guides 6
and because of small delivery resistance of the web, the web
is guided by side guides 6. Even if a force is generated
which causes the web W being delivered to move in the
transverse direction (for example, due to a defective setting
of a web roll A or a dimensional error of the web itself),
the web is prevented from deviating and moving over side-
guides 6.

_ When the intermittent operation of delivery portion E is over

o/ - and transverse séal.i.ng machines F, F start the closing motion
under the operation of air cylinder Fl, toggle lever 2. moves
upward and the base end side lc of tension lever 1 pivotally
moves upward, S0 that the front end side 1ld of tension lever
1 pivotally moves downward (that is, in the web stretching
direction) and tension roller la moves downward. At the same
time, brake 4 approaches core shaft Al of web roll A.

As a result, web W, whose looseness or slack has been
reduced, becomes more tense and the core shaft Al of web roll
/ A is rotated in the web pull-out direction, whereby web W is



under the operation of air cyli-nder F1, toggle |l ever 2 noves upward and the "’
base end side 1c of tension |ever 1 pi vot ally noves upward, so that the
front end side 1d of tension lever 1 pivotally noves downward (that is, in
the web stretching direction) and tension roller |a noves downward. At the
same time, brake 4 approaches core shgt Al of web roll A As a result, web
W whose | ooseness or sl ack has been reduced, becones nore tense and the -
core shaft Al of web roll Ais rotated in the web pull-out direction,
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In the present embodiment, as compared with known bag ~
forming/filling systems, which require a drive source for the
predelivery mechanism which is separate from the drive source
for the delivery portion E and the transverse sealing
machines ¥, F, the drive source for the predelivery mechanism
B is the drive source for the t__ransverse' sealing machines F,

F. Thus, any special drive source for predelivery mechanism
B is not necessary, so that the structure can be made simpler
. and the cost reduced. - : L -

Referring now to Fig. 6, another embodiment of the present
invention is illustrated, in which a predelivery mechanism B
includes drive portion '11', which is interlocked with core -
shaft Al of web roll A, and a detector 12 for detecting the
- .slack length of web W which is unwound from web roll A. The
web whigh is unwound from the web roll A is . downwardly
slackened in a U-shape, and then passes through guide bar C2,
which is disposed in a position higher than web roll A, and
horizontally toward the upper portion of bag forming cylinder
D, thereby forming a delivery path C.

Drive portion 11 'includes. a motor, for example, having an
K output shaft 1lla thereof being connected to core shaft Al of



Ref erri-ng now to Fig. 6, another embodi ment of the present invention is

il l'ustrated, in which a predelivery nechani smB includes drive portion 11,
which is interlocked with core shaft Al of web roll A and a detector 12
for detecting the slack | ength of web Wwhich is upwound fromweb roll A
The web which is unwound fromthe web radl A is domnmardly sl ackened in a
U-shape, and then passes through guide bar C2, which is disposed in a-
position higher than web roll.:A and horlzontally tomard t he upper portlon

of bag foggg‘&-&ﬂi 'i‘dﬂé.r %ﬁthﬁﬁéfm%QEEbﬁgm%nﬂa"éf oLy, (Eﬁ%é\hat ereo U::' on

11 inglu a notor aV|n% an out put sh bei ng
connect edat shadiny Qmfis Aq:om;ecte44dw§gc ay te mra@haeﬁtaréh ssWeb wedder

\1& slulchkasl@ titQJﬁaﬂd&d a:.xtaﬂewé bﬁébl &uﬁaimf.ﬁ d di::féiﬁhdh t @nCoa6cokahnce -

ro rotated in e . web un r ccordance w

i e st owith e dhfer Biomad Traiaes’ Bgh ﬁ@?ﬁeﬁi L (130 o A Jigon thel
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i ncl udes ?_ Qg%ﬁ sor, for exanple is in electrical communication wth
on

drive por and'detects a lower end position WB of web W which is in
a downwardly sl ackened condition in a U shaped |oop. \Wen the |ower end

posi tion Yatdctldi® ¥8P wRASEhS Rinditded aapﬁﬁb%bo%éhﬁk?[ Eban e%:
position hy |ntern1ttent oper at | on of g I|ver ortlagJO ae for 12
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\/, pos1tlon W3 of the web loop shifts to a position higher than
a preset position by an intermittent operation of a delivery
portion E, detector 12 outputs a drive signal to the drive
portion 11. When the web lower end position W3 of the web
loop shifts to a position lower than the preset position,
detector 12 stops the output of the drive signal for the

drive portion 11.

The preset position indicates the lower end position W3 of
the U-shaped loop of slackened web W when it is unwound from - - --
web roll A into delivery path C by a length substantially
corresponding to the length of the web delivered by a single
intermittent operation of delivery portion E.

A rewinding preventing element 13 is provided adjacent'the
web roll for preventing contact of a portion of web W unwound

from web roll A with the outer peripheral surface of the web
roll.

In this embodiment, rewinding preventing element 13 includes
a rocking plate which is rockably supported in contacting and
non-contacting directions with respect to web roll A in
opposed relation to the outer peripheral surface of the web
!( roll. Front end 13a of the rocking plate is inserted between



The preset position indicates the |ower end position WB of the U shaped

| oop of slackened web Wwhen it is unwound fromweb roll Ainto delivery -
path C by a |l ength substantially corresponding to the lLength of the web
delivered by a single intermttent operation of delivery portion E. A
rewi ndi ng ‘preventing element 13 is prigvi ded adj acent the web roll for
preventing contact of a portion of web Wunwound fromweb roll A with the'
out er peri pheral surface of the web roll. In this enbodi nent, rew nding
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wei ght 13b. O her elenments of this enbodi ment, including web bending

portion 5, delivery portion E and transverse sealing nachines F, F, which
are notOtkérr rekenentsovaf arté'xismbembmiimelqt.t hdnedmsling dowb | hendinghe
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A by a gamét Assubstaibed lih At emisodlinignt cof hEigengih -ofs the web
delivered by a single intermttent operation of delivery -
The . following describes operation of the bag forming W,
apparatus as illustrated in Fig. 6.

First, the operation of drive portion 11 is controlled by
detector 12, and web W is unwound from web roll A by a length
substantially corresponding to the length of the web
delivered by a single intermittent operation of delivery
portion E and assumes a U-shaped slackened condition loop.

In this condition, when the opening motion of transverse- .-
sealing machines F, F is completed, delivery portion E starts

an intermittent operation, and web W is delivered by a
predetermined length. The web loop which is in delivery path
C is delivered toward bag forming cylinder D, so that the \/
looseness or slack of the web is gradually decreased and the
lower end position W3 of the U-shaped slackened web loop
shifts upward.

When lower end position W3 of the U—shéped loop of slackened
W shifts to a position higher than the preset position, drive
portion 11 operates in accordance with the output of detector
12 and causes core shaft Al of web roll A to rotate in the
unwinding direction, whereby web W is unwound from web roll a
[ and its lower end position W3 shifts to a position lower than



portion E and assunmes a U shaped sl ackened condition loop. In this
condi ti on, when the opening notion of transverse sealing machtnes F, F is
conpl eted, delivery portion E starts an intermttent operation, and web W
is delivered by a predeterm ned | ength. The web Ioop which is in delivery
path Cis delivered toward bag form ng &6linder D, 'so that the |ooseness or
slack of the web is gradually decreased and the | ower- end position W -of '
t he U-shaped sl ackened web | oop shifts upward. Wen lower end position W

of the U %h@ogiés%cho vpéssféfaﬁen@ﬁe%agbht £hie0 idPof @hfre! BBRLIRR

preset} p05|t| portlon 11 operates 1 n accordance with the output of
det ect or~13 &¥®RExuses core shaft Al of web roll Ato rotate in the

unwi ndi ng dlrectlon whereby web Wis unwound fromweb roll A and its Iovver
end positi.on V\B Shl.f
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seal i ng rrzlclﬂ.usaxd-‘t;ed: imr@igve6.if the opening/closing speed of seal I ng
machines F, F is increased to increase the processing -

o In the bag forming apparatus illustrated in Fig. 6,
therefore, web W is unwound from the web roll A independently
of the opening and closing motions of transverse sealing
machines F, F, and even if the opening/closing speed of
sealing machines F, F is increased to increase the processing

speed, noise will not be generated.

Although in the previously described embodiments, tension
lever 1 of predelivery mechanism B is disposed vertically and
pivotally below web roll A, the position of tension lever 1 -
is not so limited. Tension lever 1 may be located anywhere in
the vicinity of web roll A. The shape of delivery path C and
the structures of brake 4 and web bending portion 5 are also

\_ not limited to those described above. Other structures may be
used if only the respective functions described above are
attained.

Furthermore, the rewinding preventing element 13 need not
only be a rocking plate. For example, a U-shaped slackened
web. W may be sucked downward, or air or the like may be blown
towards the portion of web W which has been unwound from the
web roll A, in a direction away from web roll A, or the
portion of web W which is unwound from web roll A may be
/ conducted in a direction away from the web roll and then



speed, noise wll not be.generated. Although in the previously descr.ibed -
enbodi nents, tension lever 1 of predelivery nechanismB is di sposed :

vertically and pivotally below web roll A the position of tension lever 1
is not so |imted. Tension lever 1 may be | ocated anywhere in the vicinity
of web roll A. The shape of delivery yath C and the structures of brake 4

and web bending portion 5 are also not limted to those descri bed above.

Q her structures may be used if only the respective functions descri bed
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fol | ow ng e present in the present invention as described
above. Wth the operation of the predelivery nechanism the web in the
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delivery portion. The slackened web is deli\_rered toward the_
bag forming cy_linder' by the subsequent intermittent operation
of the delivery portion, so it is possible to intermittently
delivey the web in a conditin of low web tension. -

Therefore, as compared with known bag forming/filling
systems, wherein a web portion which is kept under constant
tension is intermittently delivered by a delivery portion,

the web delivery resistance is low and the delivery force of

the delivery portion' can be reduced, thus 1leading to -
reduction in the cost. Furthermore, even if a force is
generated which causes .the web being delivered to move its
width direction transverse to the web delivery direction, for N
example, due to a defective setting of the web roll or due to W
a dimensional error of the web itself, since the deliver
resistance is low, the function of the projecting side gquides
prevent positional deviation of the web so that the web
cannot easily move over the side guides. As a result  there
will be no defective products and it is not necessary to stop

the operation for adjustment of the web, that is, adjusting
operations can be omitted, and operating efficiency can be
improved.

Since the transversely central part. of the web is delivered



del ivey the web in a conditin of |ow web tension. Therefore, as conpared
wi th'known bag formng/filling systens, wherein a web portion which is kept
under constant tension is intermttently delivered by a delivery portion,
the web delivery resistance is |ow and the delivery force of the dellvery
portion can be reduced, thus |eading 18 reduction in the cost.
Furthernore, even if a force is generated which causes the web being
delivered to nove its width _direction transverse to:the web delivery
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even when sur ace O very portion | or there
di {f er enc&herequisi ay difflexongp| tn quAdityit for example. Thus, lt is

not necessary to stop the operation of the system to correct
meandering of the web, so that not only the adjustment
operations can be omitted, but also the operating effiency is
improved.

Although the invention has been described with reference to
particular means, materials and embodiments, it is to be
understood that the invention is not 1limited to the
particulars disclosed and extends to all equlvalents within. . .-
the scope of the claims.



not necessary to stop the operation of the -systemto correct meanderi-ng of
the web, so that not only the adjustnent operations can be omtted, but

al so the operating effiency is inproved. At honmmNu ' has been

described with reference to particul ar neans, odi nents, it
is to be understood that the inventiXh is not Itnited td the particulars
di scl osed and extends to all equivalents within the scope of the clains.’
What is clainmed is: 1. A bag form ng apparatus which conprises neans for
supporting a roll of web so that the web can be unwound thereform a hag
formn | i_nder, al ong which and fromwhich the web is adapted to be ! as
&Pﬁgpéé F&F@-‘iﬁﬁglﬂ%r form a sealing machine for sealing the \/velz;'\?"d
transversely when it is |n sai d tubul ar formand after it has left the

formng c der the er.at o

provi d?ng)%h;i? ghefWSBl e é’lr?cﬁ %uFro gﬂ%‘qﬁ'{gﬁg a@%%n? u?a I ne
def i nesuppbmli,nganal medrlni oferweby sper'o]bab dzahe veep negharbbe mﬂ;}wmp!d ation
f whi t I b

ot edet EleFaZaU ' BHG Ebik e 61 1RA8-0R dﬂéei‘@ﬁ% P! B3cmy Wit Y
nechantBeén Mebopks a@ﬂéﬁtsﬁ wie dee afpén@sh % &b %EE%‘%OF}GFHQ tubulary
predet gppinhed beadlihg maciiidd ¥B:5dshIDhg tNelwsbndiraasivearsely wien A bag
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appar a¢yd iagier (i ngheo oparatiiomhdr econshitlipnedelfi vache meapparstusicl udes
a pivoLaliY iR Ptfat the web in extending from the roll “to the

_ sealing machine defines a loop, an intermi_i:tently operable <
delivery mechanism by operation of which the web is drawn
from the loop and is fed along the cylinder by a
predetermined length, and an intermittently operable pre-
delivery mechanism by operation of which a length of web
corresponding to said predetermined length is fed from said

roll by unwinding the roll. '

2. A bag forming apparatus according to claim 1, wherein _
said delivery mechanism is located oppositely to said bag: -~
forming cylinder. '

3. A bag forming apparatus according to claim 1, wherein
.said predelivery mechanism includes a pivotally movable \J
tension lever, said tension lever being pivotally movable in

a web unwinding direction to place a portion of the web under
terision and to rotate said web roll in an unwinding
direction.

4. A bag forming apparatus according to claim 1, wherein
said web is sealed by a closing motion of said sealing
machine.

5. A bag forming apparatus according to claim 4, wherein



tensi on -.I.-ever, said tension | ever being pivotally novable in a web
unw nding direction to place a portion of the web underLuﬁ ””} ”l '
rotate said web roll in an unwinding direction. 4. AD _ l’tus

according to claim1, wherein said web is sealed by a closing mot"i ol of
sai d sealing nmachine. 5. A-bag formi ng28pparatus &according to claim 4,
wherein 20 said predelivery mechani smincludes a pivotally novable -
tension | ever, said tension | ever being pivotally novable in a web

unwi ndi ng g { &Cly : Re B Rak i O nlid¥6, i vidt B '

r ot at e S@i%%_byﬁé?ﬁpgﬁnﬁmeﬁgia%ﬂ&%rfé'ct i on‘wgtQ sflmul;) ?’ant | a+ xg t he égr]fe?
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appaL ?t us aawd_ dirtgindi fg cdiréct LbAr ebgpaab_é Tg_eliﬁj'z.gﬁdxﬁ\tﬁ i:ﬁepiivébt ander g
novabl e i a direction opposite (9.sal d, unw,ndi.n irection.t egsen .sai
portion o MEYEFAT NS FOFare, SR4, MPaReate it srt i g ng 3 28R R R,
machi ne. At substpibially theasames tdmepral nighe ocibaingc mottioni afssadd
tension | ity QRS connected to said sealing machine, and said
tension | %\;W;rlﬁrgg pI vo}?% y novabl e during said opening and cl osing notions
of said sealing machine. 8 A bag form ng apparatus according to claiml1,
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orm ng appayatus according to c¢laim4, conprisin rake for .stoppjn
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said cl oSl tphe web substantially during an opening motion of said
Y sealing machine.

7. A bag forming apparatus according to claim 6, wherein
said tension lever is operably connected to said sealing
machine, and said tension lever is pivotally movable during
said opening and closing motions of said sealing machine.

8. A bag forming apparatus according to claim 1, comprising
a brake for stopping rotation of said web roll.

9. A bag forming apparatus according to claim 4, comprising
a brake for stopping rotation of said web roll, said brake
being operably connected to said sealing machine, whereby

G said brake stops rotation of said web roll when said closing
motion of said sealing machine is completed.

10. A bag forming apparatus according to claim 1, comprising
a web rewinding preventing element to prevent rewinding of
the web unwound from said web roll.

11. A bag forming apparatus according to claim 10, wherein

said web rewinding preventing element comprises a plate, said

plate including one portion adapted to abut an outer
/ : peripheral surface of said web roll. '



-nmotion of said sealing machine is conpl et ed. IO A bag formngappar at us
according to claiml1, conprising a web rew ndi ment to -
prevent rew nding of the web unwound from sai clmmmim "m" bag form ng
apparatus according to claim 10, wherein said webcrew eventi ng

el enent conprises a plate, said platz1including one portlon adapted to abut
an outer peripheral surface of said web roll. C L M. .S* 21
12. A bag form ng apparatus according to claim 11, wherein said pI ate

incl udes neans for urging said one portion into abutnent - with said outér

surface of said web roll. 13. A bag form ng appar atus accordi nghto cl a
12, whdRei n A dagnerming appAvAFuYS che@esdingeitghtclaim Alpagehereingt

‘appar agH$dagaHh nﬂnbiuabal fdang O¥BY Siﬂﬁiﬁg g8hda Gre! @r Nifdto

del i veé% Egt h bet i(éd redel i vgg%/ han| amUPg’dl%’?rl bag form ng

cyl i nd8PUTHERTt, Wid lﬁa é?iffe%rtﬂ’? sﬁ?ﬂ * sai d wei ght and
gui de bar inparting a predeterm ned tenS|on to a portion of said web on the
downst r gam f ui tu ing to
ol ai m 13- combrradngOantag stbaifeas acloRinbrcd 1207, RerictaLi

bet weeaasdl uepnsd o anging hing udesda seedighty forning cyl i nder sai d web

bendi ng el enent strengthening sai d web. 16 A bag form ng appar at us

according to claim 15, wherein said web b ndl n nent ncI udes i de
oane 187 8. PAG (EAFIAAG, ABRREAHE ACPRIiAgeLooF1odm Le Bdg

form ng a@ﬁ&aet Uba&CC'G.rdban_ﬂeﬂO fhai an ldeMeeaiy - ;faﬂhprhdeheeaty getdani sm
conprise grlve meals gg _ . . s == '
predel very mechanism and said bag forming cylinder, and a
weight adapted to rest on said guide bar, said weight and W,
guide bar imparting a predetermined tension to a portion of
said web on the downstream side of said guide bar.

15. A bag forming apparatus according to claim 1, comprising
a web bending element located in a delivery path between said
predelivery mechanism and said bag forming cylinder, said web
bending element strengthening said web.

16. A bag forming apparatus according to claim 15, wherein- -
said web bending element includes guide means for contacting
both transverse side edges of said web.

17. A bag forming apparatus according to claim 1, wherein \.J
said predelivery mechanism comprises a drive means for
rotating said web roll in an unwinding direction , and a
detector for detecting the length of said loop, said drive
means being contx lled i.n respopse to an output signal from

said detector ob intain\a fixed slackened length of
said web in said loop.

18. A method of forming a bag. which comprises supporting a

roll of“web &ndt unwinding the web therefrom to provide a loop
Ao

thereJ.H, l;ara' wing the web from the loop by a first mechanism



rotati.ng said web rolt in an unw nding direction , f or
detecting the length of said | oop, .said drive. means E,m ”t u '
response to an output signal from said detector [erk ened
length of said web in said loop. 18. A nethod of form ng a bag which
conprises supporting a roll of web and 2w nding the web therefromto

provi-de a | oop therein, drawi ng the web fromthe | oop by a first

{rechanl sm 22 so as to feed t he web al ong and frqma bag form ng cylinder
0 wrap | tu e t D& S
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unwi ndi ng 4

sai d seal I'ng nﬁcvlne: . ‘thod for form ng a bag according to cIa|n120
conprising noving said tension lever in a direction opposite to said

unwi ndi ng1gi,r ecty ofiethodubsbantfstmingha sbay t aceoxding openi ajadnt i 38, of

said seal tlzggl :rl:?.%t}.'ng ‘the step of sealing said web by a closing motion

p of said sealing machine.
20. A method for forming a bag according to claim 19,
wherein operation of the second mechanism comprises the step
of moving a pivotally movable tension lever in web unwinding
direction to place a portion of the web under tension and to
rotate said web roll in an unwinding direction at
substantially the same time as the closing motion of said
sealing machine. ‘

21. A method for forming a bag according to claim 20,

comprising moving said tension lever in a direction opposite

to said unwinding direction at substantially the same time as
Y an openingAmotion of said sealing machine.

22. A method for forming a bag according to claim 19,
comprising stopping rotation of said web roll, upon
completion of said closing motion of said sealing machine.

23. A method for forming a bag according to claim 18,
comprising providing a web rewinding preventing element to

prevent rewinding of the web unwound from said web roll.

/ 24. A method for forming a bag according to claim 18, where



22. A method for formi.ng a bag according to claim19, conprising stoppl ng
rotation of said web roll, upon conpletion of said etosimg—motion of said -~

seal i ng machine. 23. A method for form ng a bag acc 8,
conprising providing a web rew nding preventing el en'eﬂ HMDE“ lm

rewi ndi ng of the web unwound from sag8 web roll. os fdrm ng
a bag according to claim 18, where operation of the second nechani sm ’
conprises the steps of rotating said Web roll in an unW| nd| ng direction by
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length.
25. A bag forming machine substantially as hereinbefore

described with reference to Figs. 1 to 5 or Fig. 6 of the
accompanying drawings. -7

26. A method of forming a bag substantially as hereinbefore
described with reference to Figs. 1 to 5 or Fig. 6. of the
accompanying drawings.



