1 2249782 TI TLE OF THE | NVENTI ON WEB SUPPLYI NG DEVI CE
BACKGROUND OF THE | NVENTION Fi el d- of the Invention Thirs invention rel ates
to a web supplying device in which a web is supplied froma web roll and by
intermttent operation of a feeding or indexing mechanismis fed out by a

pr edet.erm ned | engt h. A prelimnary feeding nmechaniismor drive_neans _as
provided for drawing the web fromthe welg roll and is operated i F@?p ne®2_
to the intermttent feeding-out operation of the web. The drive nmeans is ing
the mdway part of the feeding-out path fromthe roll to the feeding (:
mechani sm Description of the ﬁgggbpgkggﬁgtgggﬂ¥%§ﬁzigppIying devi ce of

this type is disclosed in Japa = . Sho 62-158629.

In this device, a prelimnary feeding-out nmechani smis provided which has
prelimnary feeding-out roIIerswggﬁshgpyyykdwﬁgvfcgwmngably arranged at a
downstream side of the prelimmary Teedrng-out TofTers. The web is

trained over a plurality of rotatable tension rollers pivotally supported

on the tension |levers and a -EEKGR_Q'(_JFQ' OFyWHE: INVENFEON S arranged opposite
the tension rollers, whereby a speci tension is applied tothe web due

to the wei ght of the tension levers and the tension rollers. When t he web
i s intern #iekd \of the Inwentignedet er mi ned | ength under an intermttent
operation of thenﬁfedlﬂﬁré}widfpcma%@s 188 Vieh weted gud eae%c%eniars

SRR W g o b ) T
Thi s retur opdrericensofnal feedinigp diheindexihganechahdésm issifidd ngut nbyyhat
the web is s 054" 9%ngth. A preliminary feeding mechanism or
drive means 4s provided for drawing the web from the web roll {f
and is operated in respone to the intermittent feeding-out ‘
operation of the web.” The drive means is in the midway part
of the feedlng-out path from the roll to the feeding
mechanism. . -
Description o: the Prior Art

A known web supplying device of this type is disclosed
in Japanese Patent Laid-Open No. Sho 62-158629. In this
device, a preliminary feeding-out mechanism is provided which
has preliminary feeding-out rollers and tension levers
swingably arranged at a downstream side of the preliminary
feeding-out rollers. The web is trained over a plurality of
rotatable tension rollers pivotally supported on the tension
levers and a plurality of guide rollers is arranged opposite ;g;
the tension rollers, whereby a specified tension is applied
to the web due to the weight of the tension levers and the
tension rollers. When the web is intermittently fed out by
a predefermined length under an intermittent operation of the
feeding-out mechanism, the web feed is detected by sensors
which detect known roller movement, causing the preliminary
feeding-out rollers to be driven to cause the web to be
pulled out of the web roll. This returns the tension levers
to their initial states, resulting in that the web is always
tensioned.



2 However, in such a conventional_ type of web supplying device described.
above,. the tension levers are oscillated at a frequency corresponding to
frequency of the intermttent feeding-out of the web and are noved at a
speed corresponding to the feedi ng-out speed of the web, so -that if the
web i*s intermittently fed out at a high eed, high inertia effects are
expressed due to the weights of t he tensi‘on Ievers and the tension rollers.
The§e inertia effects nmay cause the tension roller novement and web feed to
beconme out of phase resulting in that the web may be fed gut nore than
required. As a rHoWevera dsimcauebs & conpvenkional &¥ype ofcwabhcfupplyingd
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interm ttenahyd iih ARSI cdeent neﬂateng@mtwuidmeiaﬂwgane applied to the
web, and a positioning of the web is dependent upon the
registration marks, positioning accuracy of the web may be
reduced. - _

Also, due to the numerous loops in the web formed by the
several tension rollers, there is a problem that a winding of
the web around the tension rollers is poor and uniform
tension may not be applied to the entire web especially if
the web has a resilient quality. If the web is stiff there
is also the problem that applying the web over many driven
rollers is troublesome work.

\/ The above problems are to some extent overcome by the
apparatus disclosed in British Patents Nos. 1469844 and
1446945 which disclose the provision of vacuum chambers as
web tension devices but these devices do not provide for web
centralising as the web is fed into the vacuum chambers.

The present "invention solves this problem. -

According to the present invention there is provided a
web supplying device wherein a web is fed from a supply roll
to a drive means for drawing the web from the roll and
feeding it to a feeding out means arranged to feed the web
intermittently in predetermined lengths, and including a



3 .suction.nechanism downstream of the- drive neans: for controlling web
tensi on by sucking a U shaped |oop of the web into a suction chanber and by
controlling the drive nmeans in response to the length of said U shaped [ oop
of the web, wherein the suction chanber is defined by guide surfaces which

abut the edges of the said U-shaped | gop of web, and where the web enter’

t he chanber, said surfaces arewprovided with slant portions for guiding and
centralising the web in the chanber. Preferably the suction chanber is \}

el ongated and of rectangul ar cross section, and_the web enters the chamber
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side of one end, and at the other end is a suction part which
suction is applied to the U-shaped loop of web, the suction
mechanism further including sensors for sensing- the length of
the U-shaped loop in the chamber, and for controlling the
drive means in response to each length.

Preferably, the device includes downstream of the
suction mechanism, a forming means for form:.ng the web into
tubular form, and latera]_. sealing means for transversely
sealing the said tubular form to produce bags and filling
means for filling said bags, said feeding-out means 'heing
arranged downstream of said tube forming means.

Accord:.ngly, the present invention is operated such that

the web is sucked under an operation of the suction mechanism o/

to cause the web to define a 'U-shaped loop so that a
specified tension is applied to the web, the U-shaped web
-loop being positioned between the opposing quide surfaces.
As the web is intermittently fed out, the length of the U-
shaped loop is rediced and this is sensed to control 'an
operation of the drive means so that the looseness length of
the U-shaped web loop can again be measured.’ .

An embodiment of the invention will now be deécr_.:ibed by
way of example with reference to the accompa_hying drawings,
wherein:-



An enbodi nrent of the invention will now be described by.way of exanple with
reference to the acconpanyi ng draw ngs, wherein:- 4 Fig. 1l is a front

el evational view showi ng a web supplying device illustrating the enbodi nent
of the present invention; and Fig: 2 is an enlarged sectional plan view,
part|%y broken away, the centre being taken along line (11)-(11) of Fig. 1.
Referring now to the draw ngs, one preferfted embodi ment of the present
invéntion is illustrated therein. As shown in Fig. 1, a web supplying

devi ce conprises a suction nmechani sm C which includes a suction chanber 2

and sensors 3 andpygi.chii 3ear aanmesntn dlevaetdnet hviedk showinlfed ewdbig
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filling and packagli g nmac operation_o | n%; nmeChani sm E,

the web Wi sawayl, othe (gentrecbeingntaken ahgng LinendIfdn(IX)aofi Figri dn

towards a seal i noRgPaPEihg AGR tOCithe" dwiifis . one ! pPeEérdedaembodiment
box-1i ke and Eas a.rect an‘gu#ar crgss ieciﬁn. t ig defined by a
plurality off| thepresent ipvention ip patrated, tharein . ot a pair of
opposed ‘edges 2a,Ast shownt dn @igni Ny, 28 webasupplying devics comiprisescha W
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N bag forminé‘, £illing and packaging machine D. A feeding-out
belt acting as a feeding-out mechanism E is arranged at a
downstream side of the tube forming body D1 and opposite to
" an outer surface of a bag forming cylinder D2 of the bag
forming, filling and packaging machine D. By operation of
feeding-out mechanism E, the web W is fed out by a
: predetermined length in the web in a direction towards a .
sealing means F. ' | ‘
The suction chamber 2 is longitudinal and box-like and
has a rectangular cross section. It is defined by a
plurality of flat plates, and its upper surface is open.
Each of a pair of opposed edges 2a, at the top opening 2a is
arcuate in section and the web W passes over both arcuate
edges 2al and 2a; in entering and leaving the chamber 2 and
forms a U-shaped loop in the chamber 2.
" A suction port 2b is provided at the lower end of the
i suction chamber 2, whereby the interior of the suction
chamber 2 communicates with a suction source 2c¢c such as a
sirocco fan or the like which provides a large suction flow
rate. ' _
" The suction port 2b is surrounded by an aeration means
.—= - 2by, such as a sponge, which is in the suction chamber. 2, and
there is ‘a net arranged on top of the sponge, whereby sucking
of the web W into the suction port 2b is prevented. Even if



sirocco fan or the like which provides a |large suction.flow rate. The
suction port 2b is surrounded by an aeration neans [err] such as a spon?e,
which is in the suction chanber 2, and there is a net arranged on top o

t he sponge, whereby sucking of the web Winto the suction port 2b is

prevent ed. Even if 5 the web Wis accidentally sucked into the suctton
chanber to contact the net 2b2 the vafuum can be rel eased.. by adj usting the
air discharging port 2cl of the suction source 2c. The suction force co@#

be adjusted dependent upon the width size of the web by adjusting port
[err]. Bcohd wébsWaded agaiidentalilyc enclkid 2t cthee t $mcbidn echamberh&ovacuum
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web W. Thus, the guide surfaces 2d, 2d apart from the slant
portions 2d; are abutted against the side edges W2, W2 of the
U-shaped web loop W1 and the slant portions 2dl will correct -
any widthwise displacement of the web W. Additionally, both
flat plates -formihg. the guide surfaces 2d and 2d are, or
either one of them is, supported for movement in the width .
direction of the web W, and both guide surfaces 2d, 2d, or
one side surface; can be moved by an adjusting means 2d such
as a manual handle, so as to accommodate the W of different
widths. :
In addition, one side surface 2e extending from the
opening 2a to the suction port 2b is provided with sensors 3
- for detecting the 'l'oop length of the U-shaped web loop Wl1. >
These sensors are fitted into the suction chamber 2 and serve
for controlling the operation of the preliminary feeding-out
mechanism or drive means 1. -
In the preferred embodiment, two sensors 3, an upper 3b
and a lower 3a are buried in an intermediate part of the
guide surface 2e which is the downstream side having regard
to the feeding-out direction of the web W. They are spaced
apart in a vertical direction in relation to_the U-shaped web
loop. When the U-shaped web loop W1l decreases in length due
to an intermittent operation of the feeding-out mechanism E,




for. controkling the operation of the prelimnary feedi ng-out nechani sm or
drive ,neans 1. In the preferred enbodinent, two sensors 3, an upper 3b and
a lower 3a are buried in an internmediate part of the guide surface 2e which
is the downstream side having regard to the feeding-out direction of the
web W They are spaced apart in a vertigal direction in relation to the
U-shaped web | oop. When t he ‘U shaped- | oop WL decreases in | ength due
to g intermttent operation of the feeding-out nmechani sm E, 6 the | ower
sensor 3a senses this and starts an operation of the prelimnary
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By the arrangement described, the web supplying device
applies a constant tension force to the web W by a method
wherein . air in the suction chamber 2 is sucked from the
suction port 2b and the web W is sucked into the suction
chamber 2 in the form of a U-shaped loop W1 held. by a

" negative pressure. )

When a predetermined length of the web W is pulled out
toward the downstream side in a feeding-out direction by the
intermittent operation of the feeding-out mechanism E, the
lower end portion of the U-shaped web loop Wl is moved
upwardly to cause the loop length to be shortened, and this
is detected by the lower sensor 3a to start the operation of

. the preliminary feeding-out mechanism 1 and in turn the web
W3 is pulled out of the web roll A and is fed out towards and
into the suction chamber 2, so that the lower end portion of
the U-shaped loop Wl is moved downwardly and the length of -
the web loop is gradually increased.

When the U-shaped web loop W1 reaches the lower sensor
3a, this state is detected by the sensor 3a, and operation of
the preliminary feeding-out mechanism 1 is stopped and the
length of the U-shaped web loop W1 is kept constant. - -

Subsequently, every time the feeding~out mechanism E is
operated, the aforesaid operation is repeated.




I's detected by the | ower sensor 3a to start the operati-on of the
prelimnary feeding-out mechanism1 and in turn the web WB-is pulled out of
the web roll A and is fed out towards and into the suction chanber 2, sé
that the |ower end portion of the U shaped toop W is noved downwardly and
the length of the web loop is gradually increased. Wien the U shaped webt

| oop-WL reaches the |lower sensor-3a, this state is detected by the sensor .
3a, and operation of the prelimnary feeding-out nechanism1 is stopped Q’Bld
the length of the U.shaped web | oop W is kept constant. Subsequently,
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The present embodiment of the invention has the
following advantages.
1) The web is sucked so as to form it into a U—shaped loop,
‘and a specified tension force is applied to the web. The U~
shaped web loop is positioned to engage the opposing guide
surface as the intermittent feeding-out operation of the web.
is performed. As the loop is pulled out, control sensors
control the operation of the preliminary feeding-out
mechanism whereby the length of the U-shaped loop is kept
constant. Thus, the web can be applied without using any
inertia member and the number of bends in the web is reduced.

The tension can always be applied uniformly in such a way
preventing widthwise movement of the web. o
Accordingly, as compared to the conventional type of
mechanism in which there are many looped portions on the web -
and a tension force is applied to the web by ihertia members
such as tension levers or several driven rollers or the like,
even if the web is intermittently fed out at a high speed, a
slack condition of the web in which no tension is supplied
thereto at all can be completely prevented and so the
_possibility of displacement _in the width direction .of the.
webs is avoided. In case the patterns on the web are to be
aligned to each other, positioning accuracy is improved. In




mechani sm whereby the tength of the U-shaped l-oop is kept constant.

Thus, ,the web can be applied w thout using any inertia nmenber and the
nunber of bends in the web is reduced. The tension can al ways be applied
uniformy in such a way preventing w dt hwi se novenent of the web.

Accordi ngly, as conpared to the conventignal type of mechani smin which
thege are many | ooped portions on the web and a tension force is applied to
t heécweb by inertia nmenbers such as tension |levers or several driven rollers
or the like, even if the web is intermittently fed out at a high speed, a
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W source for performing the feeding-out operation can be made

small in size. -
3) Since the web is sucked, dust adhered on the surface of
the web or the like can be removed and web feeding enhanced.




What -is clainmed is: 1. A -web supplying device wherein a web is fed from
a supply roll to a drive neans for drawing the_web fromthe roll and .
feeding it to a feeding out neans arranged to feed the web internmittently

in predetermined |engths, and including a*suctj st ream of
the drive means for controlli ng web t6n5| on by smmmmmmﬂmm oop ofs
‘the web into a suction chanber and by controlling*the drive freans in :
response to the Iength of said U shaped | oop of the web, wherein the \,;}
suction chanber is defined by guide surfaces which abut the edges of . the '
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surfaceg are mowdsﬂb%iyﬁhinhe%b‘é Oﬁﬁei'éint e webdifg sad Of¥idal Si ng

thevveblnthech bsup |ce CCO n toclalml
wher ei nwls}(lc??gﬂb%rﬂ)ef’rﬁ'geel £ VQ#’ &b i on,

and the nadll camidr febdénghdtbeto ad ﬁeed:lsngeout mamchmdng:dd ﬁooteedand

| h h 3
whioh s gt onvd Z%%?F%ﬁ*%%?ﬁel apeﬁr??éfgﬁ'ﬂiﬁ§a AT T e
f urt her inedudéing; acpugtdiomomeghan W%ﬁg@ﬂﬂ\opft Hhe) deivecmeansy i n
the chargess colfithd DI LSG W) téﬂsiéﬁebflrwekﬂﬁgna 0shA8A" 18000t Ehe

| engt h. A web su evi ce gccordin | ai I ncl udi ng
downst ré‘ﬁh dmti A s?H:‘? n%ﬁ X rﬁ?ﬂgrﬂg%§§gf gilef a‘FfWﬁngI%‘S\Neb
i nto tulin aredponse atd Mherﬁngﬂaloﬂgsatdnﬂ-&hapbﬂaﬂmog&ﬁyt“ahﬂg t he
said tu r 0 |II n bags
said fee &{%gt %angﬁgg%ﬂﬁg arr anged &om!si??eg%aofsbi #‘[AJD Qgg?%c
means. rabnt thepledgep defi thes aadchiivehapedslaepeciafhawebe GMcrl bed
withr Efvﬁié'fé? &R WwEB aAterBathe¢hdmbér)IBsaid surfaces are provided ,
with slant portions for the guiding and centralising the web
in the chamber.

2. A web 'supplying device according to claim 1 wherein the

suction chamber is elongated and of rectangular cross

section, and the web enters the chamber at one side of one
end, which is open and leaves at the other side of one end,

and at the other end is a suction part which suction is

applied to the U-shaped loop of web, the suction mechanism

further including sensors for sensing the length of the U-

shaped loop in the chamber, and for controlling the drive

means in response to each length.

3. A web supplying device according to claim 1 or 2,
including downstream of the suction mechanism, a forming
means for forming the web into tubular form, and lateral
sealing means for transversely sealing the said tubular form
to produce bags and filling means for filling said bags, said |
feeding-out means being arranged downstream of said tube
forming means. ' ' '

4. A web supplying device substantially as hereinbefore
described with reference to the accompanying 'drawings .




