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HEAT- SEALI NG POLYMER FI LMS The i nuenti‘on ‘cornicerns net hods of_supplying a
sandwi ch »098#3¢3er filns wWith a |inear heat-seal, the appar%ﬁ'{fgp*'é’f“
carrying out and the products resulting fromsuch nethods. 5

first aspect of the invention concerns_ the achievenent of a hi gh
shock- peel -strength, which in particular istneeded when the seal is the

bottom or top seal of so called heavy_dut ndustrial bag, which nust be

.constructed to resist the immmw whi ch may occur

during transport orgqheoiAgentiohhéohckkrng hegholls oficsispplpingeal s:anﬁwiciztes
It is normal to_request _t the.
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tube fromreel in_one machine’line in seguence eal

h
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A distinction is drawn between "flat" drops, i.e.
drops on one of the two major faces, "edge drops" i.e.
drops on one of the two minor faces perpendicular to top

20 and bottom, “top drops" and "bottom drops", i.e. drops on
to the top and bottom, respectively. '

When a filled, heat-sealed bag falls on top or bottom,
the shock-action on top or bottom seals is negligible.

"Edge drops" causes a straight peel action on both top

25 and bottom seals.

The peel action by "flat dfops" is almost negligible
if the bag is a simple "pillow bag" without gussets.
However the trend in industrial packaging in bags has for
many years been towards use of gusseted bags, now more and

30 more practised by "form-fill-and-seal”, which process
starts with a gusseted tube from reel and in one machine_
line in seguence makes the bottom seal, cuts the tube into
lengths to make open-mouth bags, £fills the bag and makes
the top seal.

35 When a gusseted, filled, heat-sealed industrial bag
falls "flat" and without special precautions being taken by
the sealing, there occurs a strong bias type of peeling,
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al so can be described as tearing, in the four spots -where the inner-folds
of the gugenis®aisat ersect with the heat-seals. This is becau®ETEBPETBMS ent s
of the bag spread out horizontally by the inpact, thereby tearing in the 5
gussets with forces concentrated around the gussets' inner- folds. This
means that the locations in the top and botst om seal s where these ‘seal s
intersect with the gusset inner folds are subjected to particularly strong
shock- peel or m@lchsamh tafar bbogeetribed sid Umdmings iyggtheafedrbgpoks
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ment i oned spots of ndi n ¢h out o th acent
ply in thé guszessets wﬂh(ﬁﬁrmmwﬁm@&e%?@ﬁ‘%%é ss&fs 'R Sipd g
to the strai ghgos@eck- peel i ng occurring 20 during "edge-drops" th| s is-
nost critical in th p th e r

"3-ply" or "4-ply" ﬁﬂ??sge¥n§ %hﬁi(ﬁﬂﬁ fﬁ ﬁé? seaqéﬁhégﬁg gﬂéeg%ttom
present) and aseaAbs ghexet the¥mnskbalds dodieksect | yithl the hgugsebciinhey
whi ch 25 peelfgma (Ler 'Mgéggéheggsgﬁuuﬂﬂ Q" S4E8RS BnBBkepekl Blie

st andar di sed | oratory test’s stre are carrled ?‘ﬁ%
mich | owek0 vel sepekesearnforcagve %r@'@%ﬁ%lm WQ%YE e} \PY &
eval uation of iﬁ&maﬁm&gg E@EEQ&WW%@lQa&éafb&atE%nyhIv&armlamese

t hese tests 30 oten i rec ts wh er ent
pol ymer materi 8PstBP & QPe F%% 'H}fy'ﬁgcﬁqgg%{ﬁ)%ggeﬂaggggh%/
conparisons | appl yThestopvehtédnahowhypet! coanteamactisintihiiig d¢ by two
shock-t ear teStan:aY..eLe C"'%( s@g(igt" 3.:5 égsél'? %rng | Ss&ﬁi% hﬁgfl “&Q:r about

expl ained in t R exanp en rationa king t
(general 1351 i nesf )t dm%&n%t@moa%tt@m sé’éWﬁ%%‘a&%é&%‘ ong Wts

~ainmed at of intersection and bonding each outer-ply to the adjacent
ply in the gusset but without bond:’_.ng gusset-ply to gusset-

ply. . '
Reverting to the straight shock-peeling_ ‘occurring
20 during "edgé—drops“ this is most critical in the "2-ply"
' pafts of the seal where these border on "3-ply"” or "4-ply"
parts, i.e. the longitudinal seam (if such a seam is

present) and at the gussets. '

When bags accidentally fall, the velocity by which
25 peeling (tearing) takes place will often exceed 5 ms’. ‘The
| standardised labora_tdry tests for heat-seal-strength are
carried out at much lower velocities, and I have found them
being without any value for evaluation of the practical
perfomancé when a bag falls. For this purpose these tests

30 often give directly misguiding results when different

polymer materials or different types of seals are compared. .
For my comparisons I apply a simplified shock-peel test and
a simplified shock-tear test at velocity about 5,5 ms™l.
This test is further explained in the example herein.

35 When rationally making the (generally 1linear) tQp
seals and bottom seals in a bag there is always aimed at
improved shock-peel strength by promoting swelling through

L
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zone and we 98R¥3¢# medi at e adj acent zones of unbonded film n&éﬁ%gﬁmg S

clear that this is needed only on the side of the seal which is _
predeterm ned for high shock-peel- 5 strength, i.e. the side adjacent to
the contents of the bag. This is conventiolally achi eved by tapering the

edges of the sealing bands or in a simlar way maki.n%cq snoot h change
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such downgaugi shange teetvesncralagecant Jnke e‘golzﬁﬂﬁs-CG%lpo ®i Wnd
of higher degrggsapiche! Mé¥é Pradisely| thapddsit fve gt mef Smoatdvire, |

coextruded fil s i ni ng HDRE _and LLDPE, I _ [ :
devel opneMf s, 11‘30\%?‘[;%&?19 oPRAATY, G, PF t%ﬁgé ﬁ%gﬁ:s%%éﬁ"con%%sgg n?t |
simlar coextrpshaed)epartijcipates incthe swedlking drhxough eanteragkien md n
di r'ections of ogrie | | 55 a4 n b baxial (In m

st ret chi ng. i_ﬁ?%%ﬁ%ﬁélfnvg% [ onsﬂ?)nvg?vg:ﬁniﬁ'%iugﬁ e%ﬁﬁgl 0 X-(i S 1zie
30 in the intevuioology: 3 ¢ppsideyrall vh+§hc%§rb%ﬁ%t_m%'%e'acﬁ;%gaif‘gﬁ gin
i tsel f nmeans rgaducad oty PeRlisSie@idt Bo the asbhde@npalits of r thgt (£ilm-
strongly depends qgn.,the stiffness of the material and as nentioned the
downgaugi ¥y r e§BPAWLCHRe use of increased '

However, with the need for downgauging the £film
materials for bag making, which is a result of ecological
and power saving considerations, there has come and will
further come a need for much more efficient increase of

20 éhock-heat-seal—peel strength. The first industrial
realisation of such downgauging has been based on use of
stiffer polymer compositions and of higher degrees of melt
orientation, in particular highly melt oriented, coextruded
films combining HDPE and LLDPE. A later step in such

25 developments, now being introduced by the industry,
combines a similar coextrusion technique with cross-
lamination (lamination with main directions of orientation
criss-crossing) and subsequent biaxial stretching. A
survey over inventions involved in this technology is made

30 in the introduction to W093/14928.

It is clear that the downgauging in itself means
reduced shock-peel strength. In addition this strength
strongly depends on the stiffness of_ the material and as
mentioned the downgauging requires the use 'of increased |

35 stiffness which reduces the shock-peel strength even more.
The higher the stiffness, the lower this strength. A
reason for this is that the shock-peel strength depends on



35 - stiffness mhlchﬂ*educmm—beel strength even nore. The higher
the stiffness, the | owgl shil fasPeé ¢¢d A reason for this is that the .
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PCT/ EP97/ 06495 4 -t he caE “U“lﬂ material to deformelastically and
to deform permanently i

ne" instead of rupturing, and to
undergo such permanent deformation at a sufficient rate. (I'f the seal
fails by shock-peeling, thisis 5 normalqiy due to a rupture and not to-
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Figure 1 illus es thi t Jdisag
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reduce the strength, agFI ower vel oci ties of Ee en t he mate p?as
g—k‘Pa is

time to el ongafRPARLLLFY ckP) take iR, SPRe; P 9% hetRBui 88
“flinsiness" ogladeiéi é]l[bnljatﬁoﬁakdm e murkoindings éfietR@ sehandl i ng of

an unfilled bag dif ave 3 2
how | strongl ygl npr ‘Y}Jéggﬁrt RF?QB' pﬂ% %%emcé{m#%}gﬁr’\e/ﬁhf’%é grbﬁgg'g%w%
produces X0 waveghlichots- cecimpqrwan’n factkenén the- gewngengmgn tﬁ‘é-gp‘#-'@sé-nt

set of draw ngg) iuébfﬂftéal T%S.2 MO nbPientEt d8he i2D 1dst( liln CEREeRAL! he
fi'mmaterial actu

I n exa Fromt hi IS, | di.a
under st ood t ha%-n?ﬁ}"@l‘s'}gr bE? J-F’ébc’%nghb‘?‘é‘z“ﬂ%’éﬁﬁﬁ - f oD é’ﬁ'ﬁ W gﬁ%‘
due to the thlﬁBéBSﬁotaﬁaﬁteﬁpSbéd:ﬁﬂséeta&SthabR&ess hapr beeome! doubled,

PLieture of U RSesSR. rad M IPRReE, HO BB 1o UE BB
porti ons B8 e sreducked thee shaoakrgtyength. (It does not necessarlly
réduce the strength at lower velocities of peeling, when
the material has time to elongate and orient). -
A major 1limiting factor in the downgauging is
v"flimsiness"” of the f£ilm which makes bag production or the
20 handling of an unfilled bag difficult. In the above
mentioned W093/1428 I disclose how I strongly improve on
this by a special cold stretching method, which produces a
waved cross-section with thickened top-portions. 1In the

present set of drawings I show this as a microphoto, Figure
25 4. (It concerns the film material actually used in example
1). From this it is immediately understood that this -
structure, which is needed for a strong downgauging, due to
the thickness variations also necessitates an improvement
of the structure of the seal. (The thickness differences
30 have no significant influence on the general strength
properties of the film, since the thicker portions are.
stretched more strongly).
In experiments preceding the present invention I have
tried to improve on the shock-seal-peel strength by use of
35 flat sealing surfaces placed under an angle of 5-15 degrees
to each other with the angle opening towards the side where

the peel strength is wanted so as to promote the swelling_
8
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I n experinments precealng tne present invention | have tried to inprove on

t he shock- seal Phis flat sealing surfaces | aced
under an ‘é(ﬁg?ﬂ@ ch ot her with the angleZX ﬂ)éwgwards
the side where the peq “ﬂﬂm wanted so as to pronote the svvel l'ing
WD 98/ 23434 PCT/ EP97/ 06495 in this
side. This gave very inproved results Wn%n sealing a fil msandw ch of a
rel atively even thickness, but was i nsuf fi ci ent or directly harming . in the
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first and se AU VS A0Sy AP ! Qerahgﬁﬁns.efs %ewa;ﬁwé Lfe 150me

w thdrawn fromt sandw'ch before the second In ew -

net hod accorW’i’tﬁﬁ%ev?ﬁ@éﬁﬂ’ﬁﬁro@%a@%ﬁal“?’i‘?g B’@%f‘EEFnsﬁﬁ tg’l’

L il ns of heanaosjareﬂ@)lae d%ﬂd(ile:toﬂBfefl gbodt bhobk&peee.alsﬂmrlqyzm near and

estini for =stre e r

t he tWOEgI | B areIﬂJb 52563 L"'\ﬁ'ne? dg%% %equ'{‘ aﬁ ftnoglac ﬁFQE

contracts in sdadlmganshvﬁnkhgef mmmqrsmllmq naeaprdings, tandhe pre-

si ntul t aneous ‘i?%‘éé‘riél %8{4 42Ne1a9mas .t O HYaduGfa P@Qéuﬁeaére :
on

conprising a zone on at | east the Bredete

rpn de
non- bonded zmlr#FMYcﬁWaf‘?ﬁ Rets sfoheak seal.krrs ER '&F?el %gfﬁi} agflage
heat and pr gendrl dpressitecdones @idi Bhei &Ilrlﬁtemeotommnmnmstubed by

ocat et s HIFHFRIR cireoacls  sepaRich PefpEes shi SRR B 18"
pressure are appliedl. over a second pressure zone which overI aps the |n|t|al

In a new method according to the invention of heat

sealing together at least two films of heat shrinkable

polymer material, the heat seal being linear and destinied

20 for high-shock-peel—'streng{:h from one predeterinined side,

' the two films are subjected to heat, whereby the material

in each film contracts in the plane' of the f£ilm and swells

in thickness, and to simultaneous pressure in a squeezed

zone so as to produce a heat seal comprising a bonded zone

25 and, on at least the predetermined side, a non-bonded zone
in which the film is swollen, in which in an initial stage

heat and pressure are applied over an initial pressure zone
constituted by a portion of the squeezed zone including the
boundary of the squeezed zone located on said predetermined

30 side, and in a second stage heat and pressure are applied
' over a second pressure zone which overlaps the initial
pressure zone from the boundary of said initial pressure

zone opposite the boundary of the squeezed zone located on

said predetermine side and includes at least a portion of

35 the rest of the squeezed zone adjacent to the said initial
pressure zone and pressure in at least a portion of the
initial pressure zone located adjacent said squeezed zone




pressure zone and extends fromthe boundary of said initial pressure zone
opposite the boundary of the squeezed zone | ocated on said predeterm ne

si de and wisdgmdass at | east a portion of 35 .the rest of theCERenetdSzone
adjacent to the said initial pressure zone and pressure in at |east a
portion of the initial pressure zone | ocated adjacent said squeezed zone
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is reduced characterised in that heat and pressure are naintained in said

overl gp zone fBQﬁhl-lQbeﬁglf&ﬂ@eﬁfcﬁiﬁatﬁféfié%dsiﬁ@ 41 Hewt amfl piredamre
second stage. Ina er.red et o n.a g a
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of the squeezeﬁheomnlhnpdssttageamb hexletred noficthei secand stagehi ch heat
and pressure are ma tal e o] Z n
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t hroughout the peri egl nning o sta
end of the5finpressuye. aneeamw se¥EE Anfipals healy avdpre Fe Zone

preferably theyhipgl iHcaA0Red0thd Bounaemey aéﬁWhéOlshﬁééhbﬁ Rion¥ cpprafite
that is the segggg atggge IS se at.e fro the ﬁln%f Thg{?eﬁﬁl*%%eacr _
preferably a c n eﬁ%%&? ond
findt fi lnal st agpainPadimedblin tdte ﬂ.easlt palep@urtta.omnefl £he dsqueaaedt hmne
initia pressu zone s e

i nvention conc& ﬁ? ug (%\%Irﬁb ﬁ?&k% t he S\I\Ief’*‘lén%eigq%?ﬁng 2 Cli’ll tica part
of the sead, wstageatta lthesmrel tofitheafinali abages abl i shment of a
sufficiently stral g Yeliind IStadie? 'hé@ﬁ%aan%twwndﬁﬂ: réﬁlﬁ’s

ol 11 ng betweekhe pELRa Psﬁt?%é’ﬁ@%eﬁ%‘aﬂ%m%% o ey ”¥h§a'zf5irst-
strip in the fighagesnaath isitheh secorsl witere Hst IsdpeatatenExomesthe efinal
onl y & fracti of 8PS he TSR o PTCEFFRRLP B, Pont il e diiide i P 0
si de pr edaeser nithed fiostpddirough atﬂesaggeqéeﬂnﬂyfbyaﬂhé%m ' '
Preferably the final pressure zone is wider than the
initial pressure zone. |
Consequently, the first aspect of the: present
invention concerns a development of the swelling in the
20 critical part of the seal, which at the same time enables
the establishment of a sufficiently straight border line
between bonded and unbonded zones. It is characterised by
the appliéation of sealing members, which by mutual rolling
between a pair of such members can change the width of the
25 strip in the film -sandwich, which comes under both heat and
pressure, hereby first making a first part of said strip,
this first part occupying only a f_raction of the final
width of the seal and being 1located at the side
predetermined for peeling, and subsequently by the mutual
30 rolling extending the width of the strip and releasing the
sealing pressure at said predeterm;\.ned side. .
By the first step of the process a relatively straight
border line is established, and by the subsequent part of
the process the strong swelling is ensured at the same time
35 as the seal is widened and thereby become able to take high
shocks in its longitudinal direction, in particular from
the shock-tear when the bag falls flat.
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sandwi ch- i n t has unbbrpeelng)swol | en zones where these zones border on the' :

bonded zone. The ef fgefls 1hs FPEEL i 4 S S i"afdY dm
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or o Lo "ok B 5 e (hApefEch T 218 05hb R 5! 9632l zones
predet er mi ned whédee ¥hesepzomeisebardesve |they bénded genk.in the side
e ehvad ot o Bhfl, Heeteee dF SCBEr oL tEhy, ol ey
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i nvention prefgpableyonntaheed tasiaEadds t tite P EIBEaREEe ticd lcdlel-ypesl ing
pair of 'stal [ ngnn%tr{téerfina i%r{-o%"\%é’. heat and pressure. At |east one of the
menber s
Furthermore the first aspect of the invention is
preferably carried out in such a way that at the end of the
sealing process (in the final stage) the highest sealing
pressure is applied on the side of the seal opposite said

20 predetermined side. This promotes the swelling of the seal
in the side where this is essential (i.e. the predetermined
side), and there may even be squeezed molten material from
the side where the thickness of the seal is unessential to
the side where it is essential.

25 The present invention preferably involves passage of
the polymer material between a pair of sealing members
which apply heat and pressure. At least one of the members
has a shape adapted so that, by mutual rolling the desired
effect is achieved. For instance one of the members may be

30 flat and the other may have a generally oval or ellipsoid
shape so that, when it is rolled a changing width of
material is subjected to pressure and heat.

More specifically, the first aspect of the invention
is preferably carried out in the way that the surface of at

35 least - one sealing member is generally wedge-shaped, the
band which is under both pressure and heat is started as a
band including the top of the wedge and a part of both



has a shape adapted so that, by mutual rolling the desired effect is
achi eved. For instance one of the nenbers may be 30 flat and the ot her

may havewp g@asfl |y oval or ellipsoid shape so that, when RGI/ERI706#35ed a
changing wdth of material is subjected to pressure and heat. Mre ’
specifically, the first aspect of the invention is preferably carried out
in the way that the surface of at 35 | eagt one sealing nenber is '
general |y wedge-shaped, the band which is under both pressure and heat is-
started as a hiaes rst ushagwehgel,ofamd the watgalantbXljngt tekibgt tplace)D.

98/ 23434 / 9 ' e
t he wedge, an®V®fe muﬁ?prBFl H‘& t"’z'ﬁg%eg %?aggag\?eyréﬂ:.e 92& g?§%%gqev§ﬁ? s0.
that after thhead landy pressuxe scextendedctesgenreraddy ttt%egé-’ﬂ@r]al‘ﬂﬂ'iqhe“ :

full width of gn,pddgi8l bBe ifefifeaddld! hhE RIRSPEEsbiraene Ydnerally |
rel eased fromthe ot her side of the wedg‘g. The, apex §f. t he wedge may be -
curved or 5f | amedeasedrfrow the, PHher 518e,0f okBe BP48&8-about the apex or

the centre of curvaijy @pdx dfCehectleagexmaynbéhcarvadner flattenedal Bhege

of heat sealing s, 10 started w_ th an I t ldd\Pere
nmenbers openi FPYRg ﬁ%%ﬁﬁe%ﬁepﬂﬁ% §ﬁ§§{%‘f§§§| ngfeﬁgt ?s vvanri.eéd,'.
like in the of aheatumseatopredcurved capekng experi ments”, but in an

arrangement which epabligps sPasfsy tlelinitNaristdye 8RUhRa0 Alrinyfne a
given film 15 sandw ch the best conBrom se between straight borde%el%ne
and hi ghiowel Istapted vithy an angle cbekueghodee ¥Cong82paRE APt Re

nol ten state, @&ﬁ%wam te e Wieaté NMidiegIsckpeehnsttsengtbeisf
seal i ng nmenbers are_preferably adapted to 20 ma . fa S8

film sandwi ch ¥antgds o thkQealdthg tfg}% al (?Va%teg"eer&e‘.{lg%rgée&of t egé%aFi%g
pressure. Thergxpérpiehestpl putrin aseaviangemendy whigh enphlessan| 4ag¥e

the Seal i ng b irEltrto i Rl SEERE doy PEERER ot o OO Ton
bet ween fi8 m sandwich the best compromise between straight border line
and high swelling. i :

In order to achieve the above mentioned peeling in the
molten state, the polymer composition, sealing temperature
and surface of sealing members are preferably adapted to

20 make the surfaces of the film-sandwich stick to the sealing
bars also after release of the sealing pressure.

There is preferably_made use of auxiliary bars to
assist in the hot-peeling action and to ensure release of
the sealed film-sandwich from the sealing bars in spite of

25 the intended relatiéely. strong bonding between film
material and bars. ' '

| As shown in figure 2 a practical way of constructing

the machinery for the Eﬁrrying out of the first aspect of

the invention is by use of a pair of sealing bars, one

30 sealing bar generally being of wedge-shape, while the other

generally is flat and is resilient. The resilience can be

achieved in the conventional way shown in this figure,

where there is a relatively thin plate of stiff heat and

electricity-insulating material ("asbestos substitute")

35 between the heater band and the really resilient material

(Si-rubber). This as known enables the sealing of film-

sandwiches of strongly variable thickness, especially bag



material and bars. As shown in figure 2 a practical way of constructing the
machi nery for the carrying out of the first aspect of the i by.
use of a e Lo ealing bars, one 30 seallng bar generalp§8§%|ng &%
wedge- shape, while the other generally is flat and is resilient. The
resilience can be achieved in the conventional way shown in this figure,
where there is a relatlvely thin plate of s?lff heat and

electricity- |nsulat| ter asbest "3 en o
heater band anB33tf ‘ijé'g’ré%ntg‘h%? |aI g?@’trubbe@'r gsltl‘ﬁ&)eﬁ%g %%ﬁ
enabl es 't he seallrﬂeg-naftmé]m 'shad\nmés.eﬁcstcangn}nml gbt@%ﬂ:@m be
especial ly bag fo -rubb th
PCT/ EP97/ 0649538 \étgerl a | ncloufdlan fllg‘ugge rSeJ.n ced :%)nnllt u?jf n% ersea?n
Alternatively hieateasibantice Bafi df*%%nﬁ?aﬁ@é§ﬂ&§9ﬁéi§%E§PQBeﬁs%an

a fi } m of dggl ni;?.lafé%dbb kbh%'@:%rnda@'bé hgeaetahe{:haanddge/-\fameht Agehlef Bir. -
rei nforced” Si -rubber. can u circu nges on

wedge- f or ned seal er Abeﬁ“rtil?’ﬁr‘{] ?13@19%? pﬁ% fg‘%&f nﬁ%‘%t ﬁ(imdF?lgt?ﬁ
the first aspeqiret tdspgutesefitthavpresenti inviemtdcrerisartharacterisédein
term nation of r r I d
oer bag! o ot ol S 4R REPLOAIOEP IR BRI LU LAY dohBLEE]
i nposi ng the samnuﬁmrhhenrmnxvndlxKxﬂlledtM@Qﬂcﬁﬂ%r@ﬁeﬁ@ﬁﬁrﬁ%ﬁ?@$l°ns

gge'nbngép? ' €Dy JAMULL £6Y eéfaag dferReanichba eﬁ@ﬂﬁﬁonsainﬁbd@qrﬂjlsma
|

at a tenperature below the te r e needed for sealjn
t he extenS|onsﬂﬁQQQF]EF%&EHE%dzPBeh&mPég%;?|F s&h ?éﬁ g?eggf a
part of the coqie_lernﬁw llﬁi'éiiy asonplevely peleading the séalllihggpreésuhe, |

seal inits lon g:l’?l‘ dld{ %cteésﬁngneﬁgég_olégg %fm%f qg_{ e CRhiceA ggg

by bl owi ng cool rface o Seal uring the
period of holmtqppéﬁatusm néedﬂdlfgrnseeﬁémg(ﬁndhﬁhgeﬁxﬁﬁpﬁﬁﬂﬁ%r§elng

relative 6] 4d HAR G 114 tsf&ﬁd%ﬁcﬁpddmg At 1AEd papechrof
t he present |nven Ion and can be _exerclsed
the cooling period so as to avoid or reduce the shrinkage
of the seal in its longitudinal direction.
The cooling is. preferably carried out by blowing
cooling air on at least one surface of the seal during the

20 period of holding.

The use of rolllng movement of the sealing members
relative to each other in connection with the cooling is a
second aspect of the present invention and can be exercised
independently of the first aspect.

25 In this further aspect there is provided a method of
heat sealing together at least two films of heat shrinkable
polymer material in which the two films are subjected to
heat, whereby the_material in each film contracts in the -
plane of the film and swells in thickness, and to

30 simultaneous pressure in a squeezed zone so as to produce
a heat seal comprising a bonded zone and, on at least one
side, a non-bonded zone in which the film is swollen, heat
and pressure being applied by sealing members and the heat
seal being linear, characterised in that a step of opening

35 the sealing members consists in rolling the bars relative
to each other over extensions of said members on one side
of the seal, said extenéions being kept at a temperature



I ndependently of the first aspect. 25 In this further aspect there.
is provided a nmethod of heat sealing together at least two filns of heat
shri nkabl wopsi2g4sr nmaterial in which the two filns are subj BET&R97/6648at |
whereby the material in each filmcontracts in the plane of the filmand
swel I's in thickness, and to 30 .sinultaneous pressure in a squeezed zone
so as to produce a heat seal conprising a ponded zone and, on at ‘| east .one
si de, a non-bonded zone in which the filmis swollen, heat and pressure
bei ng appl i ed bglewal thg meidbdmumantheaite ssaliong| tsmmgratusar and the

character i Sedeégtéhéiof&s%e@n f a@R! eagt%‘i holdeciieat i QEH&%E.EhCaB%%bS

inrolling th ars relative fo ea ot her, over extenS|ons of sai.d menb ers

on one side ofakhte3skl a parg 8£t$ﬁﬁ<599 hPHe oF° 2FchBeFSEUFE theyp
98/ 23434 shrlnkage of the seal in its londifﬂd}EEiOEﬂQEc&Qohe|OM/the

m ni nrum heat sealln era ure a t he extensi s dapt 0 h Id
The T B o dfnerthaent 268, 2185, fongri8a2 BH3 BRoAUAERAEE 1Y Bf
reduce the shraekegtbell t hethedk i andt sthengappdratlusdi r dettiadls 50f the’

The invention ééﬁ?tgﬁgeékﬁeéft Qﬁl%o‘i ﬁ%‘ \Aﬂy %1;1 s HESEEHS ?quge[,@o@ﬁeand

t he appar at us, e constru appears Tromt
descri ption ofmehboﬁébhods Thus appar at us accordlng to the invention

i ncludes a 10 heat @fgk ebehre&ueowadﬁmqﬁmwsmb hmoeﬁeﬂbnneﬁ‘eauaes a
heati ng means for heati at, | east one ,of

e heat geal nber vating
means f ort®ut uBeRY rﬁﬁﬁ]ngs'f%lﬁl‘ﬁ’énﬁgfm? riStnd) CRRRRe %t ﬁ,&a% E‘%’? Ind
for noving thehénﬁﬁagsmaﬁnsffom1heah1ngham Yeast bne hﬁuthg heaanﬁnaﬂ1'

of at 15 1 eaglybtloROLMbabintP debrld ¢ die Hutifdl1 7 bV 2flgS Enk Henitl s

sandwi ch is be eat se ers and neans %
seal ed sandwi chowaadsf ﬁaﬁht otherrhibst heaked and fenaoing Fhe, nefbershe

heat seal mnbs&sgarﬁ»&ﬁm 6&épplﬂe§hgu!fb§nmm;ata a88naweshULE at
the film 20 san

etween initlal s over ap jnitia
pressure ¥®ne éﬁaﬁﬁe?ﬂﬂuﬂﬁ*%?%ﬁmﬁ%%ﬂ%pggy Sﬁﬁ§5é%1 { 88aL86h' o that

the sandwich is between the heat seal members and means for
moving the heat sealed sandwich away from the. heat seal
station, characterised in that the heat seal members are
adapted to apply simultaneous heat and pressure to the film

20 sandwich between initial member zones over an initial
pressure zone on the sandwich and to apply simultaneous
heat and pressure to the film sandwich over a second
pressure zone on the sandwich which overlaps said initial
pressure zone between second member zones which overlap

25 said initial member zones include regions of the heat seal
members outside but adjacent to the said initial member
zones. | '

Preferably in the apparatus the heat seal members are
adapted to apply simultaneous heat and pressure over a

30 final pressure zone on the sandwich between final member
zones.

The at least one heat seal member may be oval in shape
whereby the members exert heat and pressure over differing
widths of the preésure zones as the oval member is rolled

35 relative to the other member. Preferably the at least one
heat seal member is wedge-shaped. -



heat and pressure to the filmsandw ch over a second pressure zone on the
sandwi ch whi ch overlaps said initial pressure zone between P " er
zones whiVR%#Hrap 25 said initial nmenber zones include regions of the
heat seal nenbers outside but adjacent.to the said initial nenber zones.
Preferably in the apparatus the heat seal nenbers are adapted to apply
si mul t aneous heat and pressure over a 30 F’I nal- pressure zone on the -
sandwi ch between final nenber zones. The s | east_.one heat_ seal nti} -
ef o) aferl ng

be oval in shape whEPELPPPRAEAFEALDAY USE, PeAk Feity RS QF 83X &° |
wi dths of the gesgsnge zThds adattler methodnbernozmadlyenses forelcldsingo .

the other MEMSE £iTaEhCHAREY ' the’'nddaan@s 8% RV Pelt and is -

wedge- shaped.
PCT/ EP97/ 06495cdmtihaoap|lafr apassedy throwght the| ssaking eGeyigse bafhis

sealin hi s d &hsEp6. f RGOS
The Ibag st%nhscéﬁbkg%g%tgb’%r éngli@%éggé%%l con ?ﬁﬁﬁgzggzgg%ggg f: It.lrl‘iolg{ih t he

seal i ng devi ceor thﬁ'—%f\}ﬁn e HpFeEesd: YatR B _SS pehych ‘§P"6?
thin netal or githefhen sra@dgﬂwlcwi tésgtnewi:hbeyar wleiltt), kprigs thevetapt h

the sane vel ocity .as the con eyaor rip t t e

| past one. or Oyl BRYr SBOGRFRN 18 BREGAAE o, ipkdc nedkaTbEgts

The heat is 1Owh1t|.|eant.ltetthdndbr oagke opressedot ﬁOQGéilh@r--band@hﬁntbeg‘ﬁe i@ck

mat eri al far r e I k
gnt a Iaglgq}‘ihttl'-lél Q‘-Sﬁ“\ﬂagx oH¥ oy HoEKS WRebd Nadei e tne sac

el enent s here may further | medi at el y under t
seal er- bands bwakerind andhperfoamss the deaing andREFR NAY FIRIFALTD

sack. 15 ~ In B@ Sc88h ey eaienaige sl dbetdebiifignaghée matidd ant | Zheyef |mayas
bl 0ck. havi ng. a f983 e%ﬂibéﬁg?%ﬁéﬁin%e SRE | ST aﬁ@ﬁ??é@éﬁ% The
products the fisupportpdeslis WHnBcROgrlpnaadt |Gnnmcthecé;|°lpy afortere nsagk
sandw ch 9% fi lIm r@‘if 'Qllnbodlment one of the bands may be substantially
flat as a conventional band and the other may be flexible
and led past a heater block having a slot shaped to provide
a profile in the band.
As regards the products the first aspect of the
20 invention specifically concerns a sandwich of film material
. ' supplied with a heat-seal being predeterx_ni'ned for high-
shock-peel-strength in ‘one side by swelling through
contraction of the material in the bonded zone and in the
immediate adjacent zones of unbonded film material on said
25 predetermined side of the seal, characterised in that the
swelling in said zones of unbonded film material has at
ljeast doubled the thickness of the exterior films of the
sandwich within é_distance from the border of bonding which
distance also at least is the double of the thickness of
30 unswollen film, and that there is an angle of at least 45°
between the innermost surfaces of the two exterior films of |
the sandwich in the unbonded but swollen zones where these
zones border to the bonded zones.
This structure is ideal for shock-peel-strength.
35 WO89/10312 discloses patterns of cold embossment for
protection of a seam against shock-actions. The pattern
referred to in this publication as "shock-absorber-band"



supplied with a heat-seal being predeterm ned for high- shock-peel-strength
i n one side by swelling through contraction of the material in the bonded
zone and wo 9sb®43s medi at e adj acent zones of unbonded fil m NRREWEPINO6AI sai d
25 predeterm ned side of the seal, characterised in that the swelling in
sai d zones of unbonded filmmaterial has at |east doubled the thickness of
the exterior filnms of the sandwi ch within a2di stance fromthe bofder of
bondi ng which distance also at least is the double of the thickness of 30
unswol Ten fil nabamdbshat pairdr ®f sthe shgek ekexcilsesstomSthe r$eddt duvinghe -

| nner nost surfag§ O rfgg%--tm%ree éorwﬁiigst‘i’xfe gﬂé?téé’fﬁwr“e'feﬁéd’eto as

unbonded but swo ese zones to the bonded zones &
This structur e"ﬁ‘és?GEa?m’Pﬁs’BﬁBEk e EFr%‘h’E}t eé:?ar forcem)dyripg fla

di scl oses pattgrepsof C¥ot cabesaipatibn PEOUSSdi @rcy pe&eammewsthé
?Qﬁﬁﬁkaﬁlﬁ?ieﬁﬂﬁﬁ gneft )\ 9Ey %ed 891" e dure PURLLERS RS 85 the first
PCT | EP97/ 06495aéﬁeabs «uﬂ)stm$)apresbnﬁ1ensmm@!xen.6| e trrabky seatnbdlnedng

.edge drops” of; pRogycHNbl8chRE 03! Fdt HIRIdAL AR GF LiiSseh) Enbossient ™

snoot hs out the tear urrng fl rops. For optim zation of bag
drop performance th@hs mm%mem Jé|f new she| fuxther jdescrihed ovik

first aspect Oi:efaténe&e%anthbnml%s %ﬁB ﬁrﬁ@blﬁef@ﬁbhaednwst h1zealy
precauti ons forﬁgr ot EﬁtIQn e seal,. '5 e invention will now be further .

descri bedi t hPPEReMBAGe 1y PrEFNFE) 1 0 whi ch reference has al ready 10
been made in the fordgareg)l.isigpridcipah s;kettr.hmﬁ thiecriossf-sieloeion of

cross-section %fc%;&gﬂﬁfgﬂ?frﬁ‘é?ﬁgé%ai%iﬁﬂh ﬂlﬁélé%lf}@a Eeiaﬁlvely .

relatively hig orientation.
il lustrates a hagbr m f RE poBplemudrrpeorientatdgan-1s  Then eketch

unbonded parts;j@iukkeated damejaet wadse %&ertﬂs&r by¥hewr-pead ~stirgnyth?
s a sketeh of B B oLl ShitBRalE! pady G¥ "¥hao ‘s)é‘élt Cavsdndld g5§ned N9
to the ink®nti¥hen the P g
strength by swelling.
Figure 2 is a sketch of a preferred apparatus for
carrying out the sealing according to the invention.
Figure 3a is a reproduction of a microphotograph in 26
20 times magnification showing a cross-section of the seal
between oriented films in the main part of the seal, i.e.
the "2-ply" part. In order to énahle the reproduction the
microphotograph has been retouched while exactly following
- the structure presented by the photo. The seal is from the
25 process of the example and the figure therefore serves the
double purpose of. illustrating and documenting the
invention. . _
Figure 3b is a similar reproduction also from the "2-
ply" part of the seam and from the process of the example,
30 but the section is cut at about the most critical location
of the seam, namely only 1 mm from the intersection with
the gusset fold. '
Figure 3c is a similar reproduction and also from the
process of the example, but from the gusset or "4-ply" part
35 of the sean. -
Figure 4 is a reproduction of a microphotograph in 20
times magnification showing a cross-section of the



Figure 3a is a reproductlon of a mcro hot ograph in 26 20 tinmes
magni fi cati on _show ngTis n Re f the seal between orjented filns in

the main Wﬁ’ﬁs’za'f“t he sému ulﬂuun 2-ply" part. In order & TR0 he

reproduction the mcro been retouched while exactly follow ng
the structure presente y the photo. The seal Is fromthe 25 process of
the exanple and the figure therefore serve 23t he doubl e pur pose of

|| he 3h
Feproduct i on aPEbeFPaR R dsg n B8 SraR S, Tihe Rhrdede ok siftuing
of the exanpl ethi8 cruss tdectsioomn i ba fgrc@otaxmemzmtlehepurpbsas targh| for
| ocation of thsxg ﬂ?t&%ﬁel&f qme?/ar e@fegaltt *H#é“ eféecﬁ'?ﬁd"“ct iAW the

gusset fold. Fi IS asim reproducti o romthe rocess
of the exanpl eflgee faforNeme %Jd’égereat thigkpessgs also wherge Q@arﬁl ms

Figure 4.ig a hapeoek'&t mrpheaﬁad:raﬁ&m&weﬂbrenaﬁa hbteswEadJ cation
showi ng a cross-sectj,on of the

PCT/ EP97/ 06495 13 sFigMERSd 53| r’ﬂ'us“ecf"r‘% ‘?h%r%xﬁﬁﬁFShesTﬁéf SukRnd- gpaler
showi ng thi s cmedified: tonfokléwrthepuimtiplenofutihpestirstdaspect of the

expl anation of ; {s fi

different thick hg%?eg%h so%ﬂelree%‘zfel aggpgﬁgggwﬁo?ibeérﬁ{% e%’%g%ss
therefore are myrlewoFignrerfyushowsasegtiom BBl off Figute tha and Figure
band- seal gp NMDEjf ShGWL deitlidid e-drdigipls. of the first aspect of the

I nvention. Wile Figure 5a represents the enti ces u
shows section B-B oftPFFdgaresd i) ’fﬁjrg"ﬁoun{’gegﬁﬁd i?%xﬂ%jé(:ﬁ&] ¥:
and D-D respecbriented lﬁEmgch Hu.é)h) strentith. unbamdizd théabondei sonengfy

oriented fil ms_of hlg%h:h éﬁﬁ?f‘h 4;) Egtﬂb ]1.3 Rn%q:ft é@fl %as V\@h%h

has | ost orient e nee e5|s ance to pee ng due
t he doubl i ng oheteﬂ@dla'esxstMSto p(e@)lmate dne &ebdthreddeybddngr afethes)

whi ch havegl ostp3idiGiud), dugs§ Oalastnel Widdied | #n@8dof the seal which

have lost strength due to 1loss of orientation and

therefore, unless this loss is compensated for by increase

of thickness, are susceptible to rupture during peeling,

especially at the very border to the bonded zone (2). This

20 is more critical, the _stiffer the polymer material.

Furthermore this weakhess is aggravated when the border

line of the bonding deviates significantly from

straightness ', since such deviation creates "notch-effects"
during the peeling.

25 Apart from the special features connected with the

- rolling of sealing members relative to each other, the

sealing according to the present invention is established

with conventional means as impulse or constant temperature

sealing. Constant- temperature sealing is preferred for

30 practical reasons, but the heating devices can be

constructed in the manner, which is normally applied f'or_

impulse sealing as shown in Fig. 2. (4) and (5) are

electrically heated heater bands (resistance bands), as

just mentioned they are preferably kept at a constant

35 sealing temperature. (4) is bent to wedge-form while (5)

is flat. Both are covered by teflon-reinforced glass

fabric (6) or other sheet material suitable for

THIS SHEET HAS BEEN
REPLACED |




therefore, unless this loss is conpensated for by increase of thickness,
are susceptible to rupture during peeling, especially at the very border to
t he bondego»8n84342) . This 20 is nore - critical, the stiPCEEPIVIGIS
polymer material. Furthernore this weakness is aggravated when the border
line of the bonding deviates significantly from strai ght ness, since
such devi ation creates "notch-effects" dur%gg the peeling. 25 - Apart
fromthe special features connected with the rolling of sealing nenbers
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coated . gl'ass ric sheet material 0{__
WO 98/ 23434 extent absor s thlckness differencegyy EF@WO%’&Q %l ben
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an no en (0] mat er ar es

A Tober "ban R 1AE BV S bokRber? SIS £F od EiedR0ialY UHf10(nkRE 5
(8) of 5 10 ashsappertedsand lH@te the B)ammdh@r&) haas-nagué@ﬁed and theumably
9). -Thi b

(9). -This is a ﬁ%i&ﬁ&hongg aghang emcﬁ@g %orm%%ﬁt eptof seéeéstos

t hi‘ckness: di fferences e to the eater band 41 cannot
be made resi|ienbstituteini The daftemods desiad in the metakibar (1%
band s 10 supporesd bsting ¥ndaspeniing ot ches skaldnganihy s by

Arer Fo ol BHRELERL Y ARraRaR, B, Borneit, 7 0656 sB Utk by Il
seal i ng j®sv i sispxhgwmctiocathe a-ugmgedthysrrmzamg oandh@mainmgbsang
whi ch - symbolised by the double arrow (12). The rolling of the
sealing bars relative to each other is most practically
arranged by rolling of the left sealer bar over the top
line of the bent, wedge formed heater “band (4) as

20 symbolised by the double arrow (13).

Fig. 2 and this déscription of the sketch correspond
to Figs. 3a, b and ¢ in the way that the left side of the
crosé-sections as shown are made with the left side of the
apparatus as shown, and the upper end of the seals as shown

25 are made with the upper end of the sealind bars as shown
and as now described.

Sealing between two wedge formed sealer bars or one
wedQeformed and one flat sealer bar is known per se,
therefore it is not difficult for a person skilled in the

30 art to decide on the detailed design of the wedge formed
bar. It is clear that the angle between the two sealing
surfaces should not be so acute, or the top-edge so sharp,
that the film-sandwich is cut instead of sealed. I prefer
an angle of approximately 120° between the mentioned' two

35 surfaces as shown in the drawing, and a rounding of the
top-edge having a radius of about 1 mm. I further prefer
a total width of sealing surface on both sealer bars



15 I's shown to the right, this closing and openi ng bei ng synbolised by
the double arrow (12). The rolling of the sealing bars relatl h
ot her is WO9B2M34ctically arranged by rolling of the |eft S%ﬁ%@?%ﬂggﬁgver
the top line of the bent, wedge fornmed heater band (4) as 20 synbol i sed
by the double arrow (13). Fig. 2 and this description of the sketch
correspond to Figs. 3a, b and c in the way #5hat the |eft side of the _
cross-sections as shown are made with the left side of the apparatus as
shown, and t hebegpeenempryoxinratelys4admsith D8 mmar o Theke indicakieRBer

end of the sealijdy B@rScBarsBOVAoRNInaankoWdesTinbed. theal sagphet veenthao
wedge forned seal er hars or one wedgeforned and one flat sealer bar is

known per se, dpvientdoR it is not difficult for a person skilled in the .30 .
art to decide on thenetahdrshertionedl rdmdiattyeofortired bap. elgel scan eche

that th |l e bet t I | t

the top-cags SARRTTEneE Y Re” BRaR rR R BeRAE SaBibr Bapd 30Y.0 A0

prefer an angl exactappenperatere 1@ohtrol b@an\/em%hebﬁenmaéﬁecb!ws% of

surfaces as sh%%%é%ﬁ@we Q?My OEBG'a'EQdOfJ.rI k&< 0P &8/ 98n sy ngna
t urth preter

radi us of abou total_w dth of sealing surfac
both seal er bar(10}, \;@sgg,fam,zphermally and electr:.cally from the hea e

PCT/ EP97/ 06495 bindi AP @R OKeSE6A! ¥apeTananpribssn it nth bt tape

are of course not neant t t he _sc t ent i on

abovenent A8ned ¥ouridi lﬂ‘ab‘ﬁ' eﬁfp «ﬁf'ge tg'%fn%ée 5§] %%FI shedigy an® SR8

bendi ng of the caanteart immal niéthddsebictexampetmneeatum stontrel ccan - be -

made by use of {Eh Uith@s Q%n[ﬂ‘%ﬂ%) twloOS%EQ be €RY Béﬁ% kBaf8k BBAA
er m I"ec

(10), insulate y an romthe heat er bapds b¥ 2 g hre
tefl on tape and4r eaxedsheennbavinds & dthy ,HoWeveny otk the tPhAded
Si - rubber. Rbfkn Older tm@.vem,tawaeﬁwéws a¥ouxa®@ wefperia uis cmostol

can be us%ds. lncéx{]v?enlent rlg'xatrt tﬁg\o s:s.é(ejel-sxegfe é gwgegts %ﬁ%l 1e1£:p %ngne (i.e.
' the side where the critical part of the seal is made) is
narrower then the other side.

The sealing cycle starts with closing of the jaw by

pressing (9) to the left. Preferably it should not end in

20 a locked position but. while still under the sealing

pressure be permitted some small movement to the right or

left under influence of the rolling of the opposite bar..

E.g. the closing and opening of (9) can conveniently be

established by pneumatic or hydraulic means (not shown).

25 In the first sealing step the wedge-formed bar may be in

its symmetrical position as shown in the sketch or may

deviate from this. The optimum position depends e.g. on

the thickness variations in the film-sandwich and is

established by experimentation as a compromise between high

30 swelling of wide zones of unbonded material, and the

formation of a straight border line between bonded and
unbonded zones of the sandwich.

In the subsequent sealing step the left sealing bar is

rolled over the (rounded) top edge of the wedge to a

35 position where mainly the lower parts of the two sealer

bands (with reinforced teflon cover) will be pressed

against each other. The devices to carry out the rolling



(4) are shown having equal wi dth. However, if the total wdth of this band
exceeds about 6 mMm it is nbst 15 conveni ent that the side here shown as

the uppegy@igrdass €. the side where the critical part of thecmmboziosdosade)
is narrower then the other side. The sealing cycle starts with cl osing . of
the jaw by pressing (9) to the left. Preferably it should not end in 20 a
| ocked position but while still under thel%galing pressure be permtted.
some snmall novenent to the right or left under influence of the rolling of

the opposite RaL o0 cidien C! BEENEGaR CRRRINIEh Oy (8] sEaBeC PRI YorPe
est abl i shed bgupneurra.tlc or hydraul1c nmeans (not 'shown) 25 In the first .

seal i ng step Arpadds MAARTE bar may be in its symetrical position as:
shown in Lhe ﬁ_ke_LCfrdi:F ey Dext foR blfﬁrﬁﬁé_l:seaﬂnggprﬁhy'dmﬂnd therei amledm"ddisj _
e.g. on the thickness variations 1nt Il mS W | S est ed by
experi ment ati &t %%O‘fﬁﬁ'om.% ﬁ’é’ﬂﬁe’ésﬁ"_sniﬂh rea J&E%eg %?ﬁ/i%goﬂ'z?r%'fof
unbonded pat ebatls byanmedme 68r thei anxdfliary rkaxgt (bé) deand i(AS)hetwhsiah -
bonded and unhopde e e r?x\# cha.l u | itk &P
the left seal %nc% b%?éelgg ?’BPF%%}BO\?? e .?ragunr})e °‘?§§§§g gﬁf)f figﬁe, vvelgjge to
a 35 positi adgliter e The Stherhaltemnatiyve sansisks b "Qmwrobbing” i th

reinforced tefdhan gRugle r¥thbabasdipssehaagaolelr C8RB OkdBativéle dmvides
to carry out the rol]in 98/2343 )

PCT/ EP97/ 06495 XESDF 1O tlghg\lﬁ)ﬂ, But TSR RY ALFGORLEBIL &5 FFRiTR or
hydraul i gonmeanma Fimt Eranemis anebéasbeos ethiendatyeire firow dhe doawy also =
O ha e B S 8L Ad ARCPSED 1A FRE A BRI of i el
novenent of (@Botlp alkernapives Tapeoihdustratedadn &itonR sﬁ%su&?“gh ey
"overrol I'ing" H{od € nixdpa P nRdpecpl-aetPaeaoy¥egether.cl mhenpryacoisling
extensions 16 and 17, followed by aircooling_. of th seglil%‘o sagagrich i

si nul t aneous rdteadd TSt t REN ngﬁ'ﬁfﬁ@%ﬁXFs §F’§o " _

15 located between the bars (14) and (15). Bar (14) is
stationary, and in case the seal sticks to the right sealer
bar but releases from the left sealer bar when the jaw
opens, (14) will hold the sandwich back and therefore peel
the seal off the right sealer bar. The other auxiliary bar

20 (15) is movable as indicated by the double arrow (18). It
is here shown in "waiting position". Its function is to
peel the seal off the left (wedgeformed) sealer bar, in
case the opening of the jaw releases the seal from the
right sealer bar but leaves it sticking to the left one.

25 Therefore bar (15) is mechénicallyf pushed down-immediately
after opening of the jaw, to a position sufficiently low
for the peeling action, and is returned to the "waiting
position" before the end of the process cycle. The
mechanical means for these movements are not shown but can

30 conveniéntly be pneumatical or hydraulical means.

Use of auxiliary bars for release of a seal from .
sealer bars are not customary, since the aim in
conventional sealing is to obtain as low a sticking to the
sealer bars as possible and therefore apply the lowest

35 possible temperatures. = Contrarily, in the present
invention there is aimed at a particularly high contraction
perpendicularly to the length of the seal, therefore



by means of the air fTow, and finalTy opening of the jaw. Both alternatives
are illustrated in Fimgis SBeetillisBoenRepladedy shoul d normal [y not tised-
t oget her .W"‘ﬁ‘act S mentioned alternative t W% dwi ch
is 15 | ocat ed bet wee ) and (15). Bar (14) is stationary,
and in case the seal s 'S e right sealer bar but releases fromthe
| eft seal er bar when the jaw opens, (14). wi¥4 hold the sandw ch back and

therefore peel the seal off, the right sealer bar. The other_auxiliary bar
20 (15) is nprgfexrably hdidtetePRaratireduradbhere(18)alspiainedeat a
shown in "wait ippénidriddd et difatitnt bgnnot Fedbbhgt he crideiidntie trét
(wedgef orned) seal,er, bar, in case ghepﬁ emiﬁé f_the jaw releases thqtsegl
fromthe right r'é’a_rbatﬁﬁ FRGVAIIN YA _rﬁ'gaqs{)oxf elPefP G &S °

Therefore bar (he imsvemdivani cal | y- pushed down imedi ately after opening of
the jaw, tp a positi fig i g actign
) o Posi tiygn SHbT i é&aybé%%a§%%@gnﬁ' Wrifildllof NS Stne
< theo

returned t8 the "waiting position  be e process cyc
The mechani cal premess ofYehese imovdrich Iettssead sautbarn izy further

conveni ent |y bg-NRETBVesatner rEYdEavel§akolBABRteHES oRE FW6)! RABY (29 Sahor
rel ease of a seal from sealer girs are not cu%%@fary si_nce e a|n1¢n.
conventional s@dib ne¥ sPEBEEEARLY AX9m,Peth: i&idsR) o5 s%{.h%?s% wigh
possi bl e and t henefayes capd ycbbisl eMstsSdl frossilbth seaperabarss. The

Contraril in e_p e invent ] h [ [ arhi r
hi gh cont )r"gct [ &?ztﬁl.}repsen%:g%u%g‘r“% t%i%ﬁét‘lse%ﬁ xg?et @s@l ,ﬁu?heérlﬂle‘:ﬁt)ﬂrd(f::1 éXtV\AD
98/ 23434 . approximately where bars (14) ardCT(EP)7/a5295hpwn (_the

préferably hi ghhalt%&ier%"%nﬁ%é&er&é%%ﬁ@aﬂ Bthéé auBe@nogsgedthis
deformati on by hot peel)ng. Consequently the auxi |ar¥ barg are glghL
advant ageous i ktprhatses mehqd o ag}ng cthe seal) eseXorgsions

al ternative for¢igy nanat i(a7)ofatdeipteseuptedc|er thewe cist ha lctftters ewbhgr
bar 12, UASPr St BHELAAOG LS. B e CRLE, S SR b bdEdng”
this process step the film sandwich is held firmly between
(16) and (17) to prevent it from transverse shrinkage.
In the band-sealing. process and apparatus shown
schematically in Figures 5a to d, 19 is the top of the

- 20 filled bag to be closed by heat-sealing, seen from above.
The bag stands on a conveyor belt, and is also supported by
a set of belts one on each side of the bag and located
immediately under the sealing device. These belt are not
shown.

25 20 and 21 are thin endless bands, preferably made of
teflon coated steel. They are driven by wheels 39. All 5
belts and bands are driven at the same velocity.

As it appears from Figures 5b to 4, 20 is a normal
flat band while 21 has the profile of a V, e.g. with a 120
30 degrees angle between the two arms of the V and with a
rounding at the "bottom" of the V. This V-shaped band has
a similar function in the concept of the invention as the
profiled bar 10 in Figure 2. It is noted that the band
automatically loses its V-shape when passing over a wheel,
35 but recovers it when leaving the wheel.
22 to 26 are heater blocks which are pressed towards -
the bands by means of the adjustable springs 29. The

THIS SHEET HAS BEEN
REPLACED




rel eases and cools the seal fromboth sealer bars. The 10 nozzl es for
these airjets are not shown but should sit approxinately where bars (14)
and (15)woasme34shown (the latter as mentioned are nornal |y HOVERSA§495%r
this alternative nethod of releasing the seal). The extensions (16) and
(17) are interrupted or there is in other way 15 formed passageways for
the air to blow through. During this pramsess step the filmsandwich is
held firmMy between (16) and (17) to prevent it fromtransverse shri nkage

I n the band- S@iid@g)rmmﬂes afolr abiphs anovenentnarehbekt ishavine | BFitRrEy Sa

Lo 0. 19 Is e d §atlod B Rks il FistbcbYbd k- fin ! comkl Pariipatascatanss

seen from abov stan conveyor , and 1s

SOo_su rted
by a set of béins QS?FBIW éb?eﬂplﬁﬁ (R,c"'cﬁ e %QGWQ%C%\? ed’li‘%d?étgﬂeg der
the sealing deyi&e stBtEThadld} t ¥ iy BHLOWRs.25 There2laped €lecteitdaln

endl ess bands er abl e of t coat ed They, ar rjv. by
wheel s 395 All'}eaot{ﬁq éﬁ‘&“gi 'Eg dlr}f%‘ﬁe’ét b?‘ﬁ@%an%“@ S‘a"?’g?% PS%
appears from Iﬁwmg5baterd iR0 the acoolimy fHlckmnd not |sehqqn)1as t'.nbe
profile of a V,_e 20 l§onees gle. b f WO i of
the VvV and Witf#po(:#lg%ﬁldlz g %t He o% om't%of sta{r%e "g? %r%ﬁ%fzgﬁgged and

a simlar fun@gressaret he concept of the invention as the profiled bar 10

in Figure 2. It 'sm\rx‘,\ﬁiédthgatbi&gc@aﬁd-gm Qfﬂiié cal hbd 1]Ieﬁi vsﬁhﬁaee
when passi ng over,k a

covers it when the
to 26 ar é%eat%@cb‘l‘%c@e\/\hPEﬁsar F&? % ?ﬁle ghgg the
adj ust abl e Sprﬂ\a?ﬂéhzehe V-Tbnape v B&hﬁ343.4and with its V :|.n a position

PCT/ EP97/ 06495 f \éf{re t ShQ¥fne 33
are heater bl ot € ‘rbgégfl Oﬁéwi%ﬁfn ﬂé9a;ﬁ2di](2)8 are coorﬁﬁlééo
bl ocks act ed dmldagkspBBngs havenguid gy amoe'searé“m%ry 3% orPnBelp
bl ocks. _Thel€aRifigShytiid Girce ndidiid b alB1band) 21N seearaguirescse

and channels fora® ay. Grnet S dd L0 R L0, oL S kel Sl N hi 1e TBfie
bag material passes blocks 22 and 30. The position of the
ny# here appears from Figure Sb. The last step of sealing
takes place while the bag material passes blocks 28 and 36,
and the position of the "V!" here appears from Figure 5d.

20 The change between these two p051tlons of the "V" takes
place in a gradual twisting manner by a gradual change of
the surfaces from the beginning of block 23 to the end of
block 26. A position on this route, namely corresponding
to section B-B, is shown in Figure 5c.

25 After the cooling on blocks 27-28 and 35-36, the twist
of band 21 is gradually eliminated while this band passes
over the longer block 37, the surface of which, in contact
with the band, is guiding this gradual untwisting.

| Depending on the conditions of sealing, the mentioned

30 but not shown set of conveyor belts immediately under bands
20 and 21 may counteract or even prevent'the contraction in
molten material perpendicularly to. the seal. However, this
harmful effect can in any case be completely avoided by
supplying the bag material with a slack in the interval

35 between the said conveyor belts and the sealer bands at the
inlet to the latter.

Example



springs 29 are adjusted to set up a suitable sealing pressure. Wile the

bl ocks 3Q- a m@smﬂiaslsem ackhice 10 facing the bl ocks"
22-28 ha&éggs@s‘ﬁa ch the V-shape of bandag‘%s’g‘ﬁ?j'”%‘

ped
Vin a position adapt m wi sting of band 21. Fur t her nor e,
bl ocks 23-28 have gui ding grooves "pockets") 38 to help taking up the
force needed to twi st band 21 (see figurest®c 15 and d). The first step.
of sealing takes pléace while the bag material passes blocks 22 and 30. The
position of the "V! appears from Figure 5b. The |ast step of seali ng
t akes place while t'rrms)aspm e(Apl thesappllitation?®fartha3cgiveid ddpect o

posi tion of t th Q'W%F% m 5 n tween -
t hese two posi t [ ons of ’ﬁl ta 69 gggﬁ gtr%?a a%@&?l ﬁ%e%g neimby
a gradual chad@@fﬁwqm%m‘#%t%%ﬁeﬂr'é mg.bvgmm rf@mfsﬂimmtpurhesend

of block 26. &socﬁigsppm@rwﬂnsmﬂakar RaBkY G@ %W%Mi%%ﬁﬁ“oﬁ £ B.
is shown in Fi t he. cooljn %Oe(.)n bl ocks, 27-28

fte and :
.35-36, the tw‘g’("‘!{ﬁ ok S 1a (s sﬁlr% iﬁ%d‘lﬁé? PNEL SR W‘l”éd{-ﬁ?-gnﬁahﬂtpé§¥es
over the Iong&rs:lﬂq)dn]&?thehflsstf stepobfvithe seadingnprotedairt iRcwhicH,

e ment | oned S WAHHY Aenles Bl er BRE 08 "oh Fr T RRchREE el ninke)
bands 20 and Xsimgy cmimﬂ:émdxasﬁ shem qff dhentse@dking mrecedare i innvhich
mat eri al jper paidl Gl | ded Pt hsaf eetan{:glmﬁigielt&ﬁet Rt 10 'é:&!?x‘?éi&ﬁt agnén

any case be conpletely ayol ded supp bag materi
in the i ntervzﬁ“’%ﬁ?cebe‘t’ ntPﬁe v @mﬁmﬁﬁ??§saﬁd‘ac%}§eﬂﬁé?lbﬁﬁds

at the inlet tmideisaconsidera®| £ fai¥Oiadid¥ith of the conventlonal '
T T, e S i Mt ey B 0 o B il
t ubi ng, whi ch ticoralskow s inkage pateo in the unbonded boundary zone. '
15 Each of the seals are tried by shockpeeling . at
different locations and by shock tearing which imitates the'
action on the four_intersections between seal and gusset
fold when a bag falls flat. Furthermore the form of the
seals are studied by m:.crophotographs.
20 Apparatus for the sealing
The apparatus shown in Fig. 2 is used, however without
~the cold "Yextensions" (16) .and (17). The wedgeformed
heater band (4) is bent 120°C with outer bending radius 1
mm, and the two sides are of equal width as also shown.
25 Heater bands 4 and 5 are each 5 mm wide. Their temperature
is controlled within about +3°C. The closing and opening
of sealer bar 9 and pivoting of sealer bar 10 are carried
out pneumatically. Stoppexi-s are adjusted to control that
the first step of the sealing is carried out with heater
30 ° band (4$ in its symmetrical position i.e. each of its sides
forms the angle 30°C with heater band (5), and that the
pivoting angle is 37°C. Therefore after the pivoting one
side of the band (4) forms the angle 67°C and the other
side 7°C with band (5), both angles opening upwards
35 (referring to the positions in Fig. 2). The auxiliary bar
(15) is also moved pneumatically.
The qusseted tube . 4—\

T": bli\. ,q ] ULEM
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5 I's supplied vmth—icm—c—leeF—LH—bs—a*t—about every 2 nm For conparison

seal s are nmade under SI nditions but (B) using only the first step
of the seiHDwalg:&@Hoced m dge fornmed seal er becTEPemesasHN its

top-part, and (C) usi n step of the sealing procedure in

whi ch 10 t he sane se on the entire extension of one '
surface, with the two seal I ng surfaces exaetly parallel. This is-considered
a fair imtation of the conventional sealing, in which each heater band is
tapered at the edg&hisso i$| madshr Enémgdled sorossHlamimateledebovibady irpne.
15 Eac r ' hegk | i ffer t

| ocati ons andabogg!ho?%at }gfér“}lé fc é*&g?%?gers‘a?hgﬁa%p%or?%gg %‘aﬂp %IL

i ntersecti ons%ﬁgﬁeéﬁ §%a¢n<anmg@se@m%mtmemmalgagommssmex Sfl- m.,

DT ot oo LR SRt PR A sl MG s Wetand
u t U Is u v,

wi !tohout tfe cYi¥ ?‘ ng‘lee i EF’%B? B(}i,\g)'kge ?%@tﬁéﬁﬁe%m hdQler
band ]£4) i sI bengt- . 1 AG g dlensii tir poﬂ.yethgmémeg nddials wiasng2 8% irhecHevolsl des
are of equa S X efwha e mm
wi de. Their %‘%p‘ngr]%t u?{gﬂl)sﬁgo roI I Jdkgie?‘hl {r-ihgbcg)g'ta %}%@%&e oesi':he%cilc]l g‘m ng
and openi ng okes&alisr limeaxy dnw demsity pelyekhylene: mdarféxmauﬁf@d:a)ut -
pneunatical | y)ayetaPagirectly adigayiedd ikd tﬁenbteelt-réathtdae (vredleadSiserfy the

seallngls carrled QuUt with heater 30 inits netri cal
posi ti ontP. e. 1@¥&rson i £OrY F=® t @fhsthRe "é‘?’lbé‘é SCﬁ’E?rF"Rist’ﬁthe%ferpladéhd
(5), and that 1uheamy\/01dmgﬂamﬂtfylpoﬁ7éﬂiyleneTheref ore after the pivoting.
one side of the ba n h Si

band (5), both e%%g Joééeﬁeégfn% %&8@&3?1%'5 r?fﬁg g(at eé‘amggs]ﬁ'l ons
in Fig. 2). the awmﬁm’smber o@laahm% cressnba npneurﬁst:am Ivltrrhe 3-

gusseted tubejy aye VYOO 3d3usion of tubular film, while promoting the
PCT/ EP97/06495 QO This 1s nmade fromthe cross-|lamnate described 11

V093/ 22938 exBRite O iRREARIORNAR fhe Hongithainab| dirgetion, proceeds

with a helical cuttlng_under 30°C bias orientation, and
ends with a very special lamination and biaxial stretching
procedure, in which grooved rollers are used for the
transverse stretching and relatively low stretching
20 temperatures are used. This speciai procedure pfbduces the
cross-section shown in the microphotograph Fig. 4.

The thicker "ribs" in the shape of a flat U provide
the 80 gram per sq. m. laminate with the stiffness, which
is needed for conversion to bags in the usual bag making

25 machines including "form-fill-and-seal" machines, but at
the same time the different thicknesses make heat sealing
more critical. The cross-laminate is finally converted to
a gusseted flat tube of gusset width 7-8 cm and a space of
23 cm between the gussets. In this conversion there is

30 made a longitudinal seam under use of melt adhesive.

The sealin rocedure (A) following the invention

Both heater bands are- constantiy kept at the
temperature 175°C. The indications of timing below refer
to the point when a switch starting clos;ng of the jaw is

35 actlvated.

At 0.2 sec: closing of jaw reached, sealing

presSure 0.30 kilo per cm.

Thi-’) S . f- lr1:l Lu..ﬂN
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gauge is 62 and in the present exanple 80 grans per sg. m corresponding to
86 m cron had the thickness been even and 5 with the further exception
that the W& of high nol. wgt. high density pol yet hyl e RET/ERI7TOE498a s
52.5%in the old exanple, nowis 60% .Like in the old exanple nost of the
rest is lineary | ow density poI yet hyl ene, and the surface layers directly
engaged in the heat-sealing ("rel ease/seal 210 | ayers"”) form 15% of the
wei ght and consi st of gl ain li near£ | ow_density pol] yethylene. Briefly
repeating infornati®h PrBnfeRé ol dPeYRHING sttﬁé'trﬁﬂ?uf acture of this |
cross-lanminate starAt oi8hsac3- | ageyd s peektioni orbﬁnfpwbullaig frréam:hé/al le
pronoting the 15 mel t orlentatlonlnthelonltudl I glre |on roceeds -
with a helical cutting under 30][ erpfesﬁl 1€ &PI d(:% h cRe-
very speci al | am nabtoh.é&ngdebe axi abpemagcluﬁﬂgam csha:lmeﬂ. in Whl ch gr ooved
rollers arg used foA thegtLgasver sgoq E“fﬁ ryqu.e rbeAIat* Y& ys Pi‘.yed.

|

stretching 20 tenpérafures are use s speC|a procedu Uces -f he
cross-section sho Fnzthesﬁf’érophvﬁﬁﬁ%\%ﬂrpﬁg’ 4bathe mm’eed" ha@k 118

the shape of a flat U provide the §Qa%qmboe§°§gtlag, |gw&i/&tgdyggce :

stiffness, which is needed for conv rsiont agg i.nt usual . ba I ng
25  machines including "formfill® d9§§§| e%a rl7dht %?"Fheg§gﬁ'énﬁl me

the different thicknesses nake heaposé.a:lnomgstam:aﬂ.ltlcal The
cross-langhate is f yerte S f t e dth
7-8 cm anr'r‘lad]a space %? 333 gg et weeg‘otk%@?%rggs:k?égﬂ hi %glé%r?\?ée? g#%?\ k%w’?

s 30 made a | ongi t udi naI seam ustertede of nelt adhesive. The sealing -
prdcedure (A) foll oxeng bhgetdvent epa Bat fbé'é‘ﬁiﬁ? kyde 2l Lesa@PStankuricept
at the tenperature 175[err]C The indications of timng belowrefer to the
poi nt when a switch starting closi R§¥St ¥GdS-aw is 35 activated. At 0.2

sec: closing ofFirstvmodbdehedtisnabEntghper 88aling OpPoc&deep¢B) ¢Mmade WO
08/ 23434 15 for comparison _ PCT/ EP97/ 06495 21

The procedure described above is modified by setting
the opening of the jaws to 0.6 sec, i.e. immediately after
the end of the first sealing step. The start of movement

20 of release bar (18) is changed accordingly so that it still
takes place 0.2 sec after the start of opening of the jaw.

Second modification of the sealing procedure (C), made
Wan

The procedure under (A) is modified by start:.ng the
25 pivoting as soon as the apparatus gives signal that the jaw

is closed, i.e. at the time 0.2 sec. No other changes.

This means that, diéregarding the very rapid pivoting, the

entire sealing is the  "second step" under a 7° angle

opening "upwards" (in relation to the drawing). The first

30 0.4 sec of this sealing takes place under the pressure 0.3

kilo per cm and the last 1.0 sec. under the pressure 1,2
kilo per cm. '

Although the sealing surfaces are mechanically set to

form an angle of 7° to each other, as mentioned under

35 procedure (A), microscopical examinations of cross-sections

of the seal show that the sealing surfaces actually have

been perfectly parallel, i.e. the sealing is a fair

imitation of conventional sealing (the discrepancy between

mechanical setting -and actual finding is explained some



At 0.6 sec: pivoting started. At 0.8 sec: end position of pivoting
reached, pressure increased to 1.2 kilo per cm At 1.6 sec: openi ng of

j aw st ar {3ResB434 At 1.8 sec: novenent of rel ease bRCTEESVOO3rt ed.
At 2.1 sec: wedgef or med bar pivoted back to starting position,
automati ¢ advance of gusseted tube to next sealing position started. 10
At 2.6 sec: novenment back of releasgabar (18) started. At 3.0 sec:
end of sealing cycle, ready to start next cycle. First nodification of the
seal i ng procedyegnétBtinGRda the "upperf partdmod ithen sEed dnocempination |
descri bed above Is nodified.hy setid gpepi of the jaws to 0.6 sec,
I .e. i medi atY!P-‘y"haFggr rﬁﬁéq-é-ﬁ%'c& otfhe%éil:% seal ﬁ)g step.., The start of .
nmovenent 20  of rebeaswaliionsl®f kondenypt¥est  PRgtFds8that it still
takes place 0.2 segnskaled zonesart of gpenri-Rrg—efi—the—aw—Second :
nodi ficatson of the sealing procedure (O, .made for .cqQuparisQn :
procedure under (Afhes lﬁ%m?ﬂ-'%d axe s’E‘%ﬁgFi ﬁetarf':ll%‘ns ' (ﬁiﬁg asy}%ggr%nz?s
t he appar at usgia4gS 1fikIGAknt Balletbegenty betsicesedhe pdies, tans taneke then
sec. No other changes. This,neans that | ST | &9 b4t 3B Eimes
pi voting, theobservedsctR | RYCFESERRS: %‘é‘c‘ge d %?g{ﬁg t%ncfg?fagg angl'e opening
"upwar ds" (i npagrdtficationhe drawing). The first 30 0.4 sec of this
seal ing takes place _unde S Qecrdd thd ko Cpracedulte @9t il.d.
dr ity SafipRes adEE etk oy

sec. undéP the pre er cm Althou t he seal,ing .surf ~4al e
mechani cal | y ssicaming mtanthaghiaventios,, jand g’éﬁﬁeg’f’ﬁgr ,(IB s Hrent iaiglﬁzsd@

under 35  pr roekh(tﬂe THVEIRSIaD] Gitle eders | apsealr stusighbcevemsatf
the seal show t

e seal i ng surfages ack)a haye PR {Ge ldreas
paral l el , i.etheechangenfrPd F Ry K9 at)flg%ig? gén\gg%te_i oﬁr?'g]{ seal i ng. (the
di screpancy bejyss e dnmat fxiids of &he gussets. ndPnghesSanpLes one

15 according to procedure (C) ij.e. without an initial step
" designed for distinctness, the borders look much more wavy

and especially make "jumps" in the mentioned critical.

areas. _
Study of the cross—-sectional profile of the seal made
" 20 according to t invention, i.e. procedure (A)

Reference to the microphotos 3a, b and c which are
representative for cross-sections of the seal in the three
principally different parts, namely |

25 a) the main body of the "2-ply" part;
b) the critical part of ‘the n2-ply" part
immediately adjacent to the gusset part; and

c) the gusset or "4-ply" part.

The problems where longitudinal seam and heat seal

30 jntersect, and immediately adjacent to this intersection,
are rather similar to the problenms where the seal passes
the gussets and immediately adjacent to the gussets.

'~ The microphotos show the strong swelling of the seal,
not only in the bonded zones but also in large unbonded

35 boundary zones. In Fig. 3a the upper 1eft'branchlhand of
the unbonded zone of the seal at its thickest location is
about 2.5 times .the corresponding thickness. of the
unswollen film. Within a distance from the border of
bonding, which distance is the double of the thickness of
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over heat i n i e "upper part" of the seal in conbination p¢
resili encw B’é‘t‘gl er bar (8). Cbservations of borders bet Weiéur:li‘lgle’?lngégsand

unseal ed zones 5 The borders are made clearly visible by spreadi ng bl ack

ink with a detergent between the plies, ang,are then obs [ ' '
_ _ , erved in - crosco
under about 5 and about 10 ti rres magnificg%il on. 10 In the sanples be

made accordin to d
orocedur e (B) PhavBHEER Eeuh ehel FREOR @ﬁ‘*ﬁ%‘*%o?aﬁ?gﬁ%?:‘gs Lot

even at the chhhgekhe551wbls yist 8.18. Biipes Fhe, Forrespop St he
i nner folds of, heugélSSﬁ-Is%ou@;{ th&ﬂﬂD' eSIdeﬁerSrlgm:mm nbraachr otkeur e
(© i.e. without an_ initjal s§ ‘desi g f or d| kggﬁ o

| ook much nor eSWawyiBAd ’e‘sp%@-]a I 9‘°F&kém?r ‘? ﬁe& Cri tef:léal
:ngfdlﬁéw?g ?%nghelqe?sﬁaeeeaaqnnbrprmgumuchftnmanseathnadﬁhgounswo len

e .l nyention ¢] ef en

3a, b and ¢ vvh}“éﬁeﬁrlélir efs%%t %ﬁ%;e%%ol&' %%é%cgect P%s%ejbéé-ht%yeggg%é?ﬁatahgs
three princi pakthgsei tlﬁmcknesgaiiﬁfemﬁ katween varjous Pﬁ‘éwr‘?&l]ﬁrbga’y"tﬁf

the "2-ply" paf ;C (:}B'% ?ﬁ makeliad! réﬁéct C’f:het h“i‘::.b"2 $tnictweé] which

i medi ately adJ gusset part;

part. The probavmameif§°ﬂoﬁ§9t‘uél ﬁ&fi §§aﬁFaﬁH°ﬁ'gaP nggégte %‘ " g'figé%/t
and i mredj gt el nﬁ%ln%%e'ﬁhé Hilffndgy s ateé amterkalkat her sini I ar to the

probl ens ere the sg sses d 4
gussets. The m crop S‘P%h %ﬁng'?#%ﬁg Swel'l i n @E&a%el%%‘gﬁiaﬁng?zag;l bih(r?
t he bonded zon%ahutlmi]snimmzIH@ﬁWMe@‘B@Slﬁbunﬁaﬁyezeﬁeé he ﬁ°§¥‘g. '

3a the upper Ieft a f unhandgd yzone 1of |
t hi ckest | ocati%n ?‘é a out rghg afr:%gg tﬁ%ﬂ gorYr espm Itr‘]i‘tj? fﬁa gﬁieel hagfle
3&& 19161[3 naé Twolien

the unswol | en fhietween \ihe| AnneFmosi, S¥FaFesHot

15 film portions, where the latter border on the bonded zones,
is about 75°. . In Fig. 3b it is about 100°. It is
immediately understandable'that this significant “forking"
contributes to the shockpeel strength of the seal. The
cross-sections in each of the three figures 3a, b and ¢

20 show a slight Z—shape.' This is a result of auxiliary bar
(15) 's action when it peels the sea1 off the reinforced
teflon cover on heater band (4). However, this slight 2- ;
shape has no influence on the.strength of the seal, neither
positively nor negatively.

25 Test methods

As mentioned in the introduction bag dropping on edge
causes straight shock-peeling of top-seal and bottom seal
while flat dropping of gusseted bags causes a biased peel’
in the intersection spots between seals and inner gusset

30 folds. This type of biased peel will be referred to in the
following as the gusset tear. As also mentioned in the
introduction, the velocity by which peeling or -tearing
takes place when a bég_félighwill often exceeds 5 m per
sec, and there does not exist any standardised test method

35 which gives any valid information about the strength of the
seal under such conditions. I apply the following method'
to test the straight shock-peel: I cut 20 mm wide strips




bondi ng, which distance is the double of the thickness of WO 98/ 23434

PCT/ EP97/ 06495 23 unswol len film the swollen unbonded zone still has a
thiCkneS%w&ﬂ%&ﬂuhs 2.15 tinmes the corresponding thickness oPCTERIUNESNO! | en .
film I'n the righthand branch the swelling is still nore pronounced,

considering that.-the 5 unswol l en material here is nmuch thinner than the
unswol len material in the left hand branchhg As already explained these
t hi ckness di fferences between various unswollen parts of the filmmterial -

reflect the g&pﬁiiﬂlﬂﬂy WY athe e sarfd arontgol 4immi¢xoscepe ceabn

purpose in order to 10 ance the stiff of t Qo§

peel i ng has gi%h#h e Eli”(')% t}; ?oﬁ?aif 5‘%hg‘isae%a i r#gﬁjﬁgéé?g %%/-\o >

ext ensi on, shagpe ﬁom ey famad, and igivehay hands; maximym 3cgelerat P‘Pﬁ t%a

the angle betw%gn t %BEE Slg fﬂé?ﬁ(Elééﬁréﬁ$@@ﬂGﬂxaﬁﬂﬂét£6n§5havé|Im
er border on.t

portions, bonded zones |s. about_ 75] er
In Fig. 3B it smmomhamowr rpands| junder FhesSg oGP 531%’ ﬁé?

this significapiy o&@& 8J5 &0@%14 @écﬁsc-tm%hﬁe&hﬂd.bpeeﬂo saacnngmtnet.thﬁf
seal. The cross- sectl ns | e tm%%%gé S %g tgg fg& tghow
a slight Z-shdgee £iRs sf?"é’ r ‘B{‘?a PSalG |ary (( 3 S ctlon chhen i t
peel s the sealpg@hthiréhethei skalcds tadnmiienedr tonhiave RasRed est.

However, this i% p’h&r- eg&g{&%}&a J}gS'{ﬁéue%‘ilon fdtﬁtﬁééngﬁhtnéutheaayal

nei t her positi

Test rret hads As ntio ﬂ
the intract |om.éagatlu.gppoﬁg=l'!m W%%Gsﬁs‘él@ﬂr ;}'g'gef ST
t op- seal and bf%% E whiste flat dr oppi ng of gusseted bags causes a .

bi ased peel in e |ntersect|on S bet ween, s dsing

folds. This type oFhgi guggekeir i" e'%ég%g& l%h %oﬁ?'g'\?\n%tngag

t he gusset t eabneAﬁaﬁasgrﬂpgttneedussethéoﬂ.dt aodut-h;eonthﬁxe hazndy &hey

whi ch peel i ng gg,ﬁghg Stﬁkagﬁﬂé’%@&l ?-935 RitlsS affd lered ts%cﬂmﬁds >

m per sec, and EXI S st an I sed test nethg 0% 1f
15 torn fastest possible, 1 e. at 5.5 m per sec 10%.

hereby there is torn a fissure at the intersectlon spot,
the seal has failed, pthe:wise-it has passed.

‘Results |
wpassed® is indicated as P, "Failed" as F.
20 (A) as mentioned refers to seals made according'to

the invention; _

(B) to those made by its first step only,

(c) to those made with the same sealing apparatus,
but adapted to imitate conventional sealing.

25 straight shock-peeling in the main body of the 2-ply
part of the seal:

(A) 10P, OF, i.e. 100%P
(B) 2P, 3F, i.e. 40%P
(c) 9P, 1F, i.e. 90%P. .

30 straight peeling in the 2-ply part of the seal, one
edge of the specimen cut ab. 1 mm or less from the gusset
fold: '

(A) 10P, OF, i.e. 100%
(B) oOP, 5F, i.e. 03%P
35 (c) 2P, 8F, i.e. 20%P
~ Straight th (4-ply) part of the

seal:

Has Boon ‘ﬁir“  [T¥s SHEET HAS BEEN

T REPLAGED




35 which gives any valid inforimation about the strength of the seal under
such conditions. | apply the following nethod to test the strajiagh
shock- pee™O 923834 20 rm wi de strips  W98/.23434 ‘Eé}’ﬁg”’““’s
PCT/ EP97/ 06495 24 perpendicularly to the seal and control in mcroscope
that the cut through the seal is clean. $’I p each tongue 35 mmfromthe
seal and give ny hands maxi num accel eratl orf®0 tear the speci nen. Careful
el ectroni cal exam nations have%? ShOV\JL‘I t my hands under these :
conditions reach t hd®el 9%y s frPer /-10%rel ati ve t o-each ot her.
If the filmstrip el@)gatoss, (BF jedeat | @%Porients) prior-to rupture, the:
seal is considered t hav§P passlsed tge .. I'f the boundary of..the seal -
)
ruptures w thout an orient ation he 't ongues havi ng t-aken pl ace,.
the seal has failed Qu&setesttearrh'eeg‘esSet ‘tear. strength-i.s tested-in a
simlar wag. One har‘%)grlmttﬁepgugsgt 4@8bgpand the ot her hand the seal
both 35 mnfromthe ft ersection gpots and the specinmenis 15 torn -
fastest possible, i.€8 e3P 10% If hereby there fs-torn a
fissure at the int er@:e)ctlm, Sg)pI 1tée so2p has failed, otherw se., it has

passed. Results "Pasged' is_indicat " "a

as nentioned refers %%al"?sﬁﬂ‘a: %gssgdﬁg ?ﬁg{’he env%r‘t"%lo&n'% téose
made by its fi pxtessndp invgnti@h.to those nade with the sane. seal [ ng
apparatus, but adapted to inmtate conventional sealing. 25 Strai ght
shock-peeling in the main body of the 2-ply part of the seal: (A) | 0P, OF,
i.e. 1009 (B) 2P, 3F, i.e. .40% (C 9P, 1F, i.e. 90% 30 S~ Strai ght

peeling in the 2-ply part of the seal, one edge of the specinen cut ab. 1
mmor | ess fromthe gusset fol d:



(A) 10P, OF, i.e. 1009 i—e. 0% 35 (O 2P, 8F, i.e.
209 straight peeli n in the: ggegi lac(:cfl pI y) part of the seal: WO

98/ 23434 WO 98123434 s Shect Has PCT/ EP97/ BEWEBITASAS)

| OP, OF, i .e. 1009 ( 0% (C) 5P, 5F, i.e. 50%° Gusset .
tear test: e. 100%° (B) OP, 5F, i.e. 0% (O 1P,
9F, i.e. 10%‘9 These resul ts clearly show t3e efficiency of the present - - _
i nventi on. 26 CLAIMS 1. A nethod of heat sealing together at least two

films (19) of diaMshri nkabl e pol ymer material between a pair of opposed

seal i ng menbers (4,, (4,15 ora 20atRda ofeh ts S nde I t d.
for high-shock- peell 5 m%tren ?E ?‘éoa%aosne prre%e?ggﬁur}ggaa@gbﬁ@v&ﬁ@

the two fil s fklons uof cheal FBrhélSPb%é?‘e]t}?“qlﬁe‘“ﬂﬁF’éiPél' i %i ??ﬁ
contracts in 405 aigedfr hHA déstinad mlﬁls;h-rsndsmckpees-saﬁéngun from

si mul'taneous pressure jn a s ue zed one SO a al
conprising a [RNRe PLRART ST %astl?hestb}é)ld n%‘go gilﬁg are
non- bonded zongubjestedh ﬂdleh’eatm i whenebyerthe nmsﬂ:ermam dn i eagh |ﬂ11.mal

st age heat and_press e n t
consti Ut oo bp SN o&%&w@ﬁ@%ﬂ%eeeseoﬁﬁn%ﬁédﬁgi?ﬁ;fgzﬁﬁe:gesz't e
Agk®

squeezed zone dmtatedsémuitinnepusd PrasEIR N R sgHegezfrdy ZNDHRP s
heat and pressyrSa@eé aPRea®d susx éoﬁ?ﬁﬂ@ﬂnﬁrﬁs%ﬁdiﬂneow @ndy ech aas

bressure 5 LRt oEpBoPEEAStETBIRRISLIR: (heROHTBRPEFL i obl, bhEER
sai d predeter rmm@dfﬁlﬂelgrgh¢méuﬂe;§newpiehsin aapo:.m.bnamf sthger beatofndhe
fgggte ng zone adéé‘é&?é tQrihe g el LAl PRESSUA AN 3PfleREAPEU GohB at

constituted by a portion of the squeezed zone including the

boundary of the squeezed zone located on said prede'f:ermined

15 side, and in a second stage heat and pressure are applied

" over a second pressure zone which overlaps the initial

pressure zone from the boundary of said initial pressure

zone opposite the boundary of the squeezed zone located on

said predetermined side and includes at least a portion of

20 the rest of the squeezed zone adjacent to the said initial

pressure zone and pressure in at least a portion of the

jnitial pressure zone located adjacent said squeezed zone

' boundary is reduced gharacterised in that heat and pressure

are maintained in said overlap zone from the beginning of

25 the initial stage to the ‘end of the second stage.

2. A method according to claim 1 in which in a final
stage heat and pressure are applied over a final heat and
pressure zone which includes the boundary of the squeezed
zone opposite said predetermined side and in which heat and

30 pressure are maintained in at least a portion of the
squeezed zone throughout the period from the beginning of
the initial stage to the end of the final stage. '

3. A method according to claim 2 in which the
pressure zone in which heat and pressure are applied at any

35 moment in time moves continuously from the said initial
pressure zone through said second and saiad final zones.

™IS x . :
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portion of the initial pressure z?ne | ocat ed adj acent said squeezed zone
boundary %J %%k!‘*‘:‘edT . fl  hat at | east one of said sealing 20
menbers (X0 BG40 rdi to the other sealing rrem?é:r'r’@ﬁ?’"ﬂ?% o)

t hat heat and pressur ed in said overlap zone fromthe .
beginning of the initial stage to the end of the second stage. 2. A nethod
according to claim1 in which in a final sRdge heat and pressure are _
applied over a final heaf and pressure zone which includes the 25 :
boundary of the squlezed®BRERGHBSFOEIIRT] ey cdaday Bi aEdctaim Jirkh iwhidh ch
heat and presssakdarfimsl nppessdrien sénéeddls dapPeyrdfFer! Wil s WRRACHONE
t hr oughout t he; | egi nning of the initial stage to the.end: of
the final st ag’é’?fé#‘gg %g%gggc%(??}ﬁ’ng toclaim2 in which the pressure :
zone .in which 30 SheatAamethed saceanddnapptoechryt peyceRing cDaiitin

noves contg nu f mSaiagh ik g ials pr hr h_sai d second
and said fsg naﬁb@%ﬁ%s:&ﬁ@ E%;m%.. of kﬂ réet%oldi) zfgs:%?%?ﬁégﬂgge I 3?#1%2 age (ﬂe’oﬁiﬁ‘g -
in which sai d 3PREF pféerysaid reoendasgaget andywhilstharhe hmatertindl of

pressure zone.tlfe £AAMSIINENE Ui pdde b iN&s WHdW o 3 iﬂﬁé}ﬁg&:}}ogﬂe
filnms on the sv?ﬁg\?l}iqredeter ned.si de . rewgﬁfel ed apart after sald secon
stage and 5 Ridhait: erPaf itk t8™hs on the said predeternined

side of the bonded @one Ahmekhiofl swetdrsding €6 cladml (2ichfractfertsbad in
ot o st Al h 2 ; Feract > n
sccordingg o Sk Sadbo At | o BERHLTIe LR LD S

is carried out to suc at the.re 1S CTé ct
an angl e of atSYEustnjexkent fbakedhene israreakad simftibesfihalhprbduct wo

exterior fil namwfandPesefdytClehstt 48° Sﬁé‘gﬂQQﬂ‘éﬁQdﬁﬂnéi??lﬁsﬂ gg.xr?[a et

according to 0 theeeﬁ__reqedi gg{-_cl ains, characteri|sed, [ the énd
of the seali n}r%?o O s SNTETE Phekt 1B aPEn FhS SaRA¥ich ippthey saidnhaon-
boundary of tHeorsbell 2ppesite said predeterm ned side. 8. A nethod '

least ona%f sald okl iy Hemed RESFafed oAV A Hhe BRsReRIne ng

with respect tdlaimsl, ocharasterdsed dinfthaht ati dthe obnduiod ithei sealing

AL ol iseses 00 mtinbeta iy TBRUSERRGY 1o SRR UEOHY,

wedge- shaped (Qﬁl_ﬂ‘ﬁﬁl’{ytﬂé {“ﬁ?t§3Plp98§§§|i§ezﬁ‘?é-d2@re_q%t%m&im%@ aidg.strip

including the top &.theawesigsodabeording o iy of €88 ptetbaingdetaimad

B Lt T M R S e
by a pair of opposed sealing members, characterised in that
at least one of said sealing members 'having an oval shape, |
such that upon rolling with respect to said other member a
different width of material is subjected to pressure and

‘25 heat between the members.

9. A method agcordi'ng to claim 8 in which the
surface of at least one sealing member is generally wedge-
shaped, the initial pressure zone is started as a strip
including the top of the wedge and a part of both sides of

30 the wedge, and in the second stage heat and pressure
applied in the second pressure zone by mutual rolling
between opposing sealing members taking place over the top
of the wedge so that after the rolling the second pressure
zone is constituted by pressure imposed by the full width

35 of one side of the wedge, and the pressure is geénerally
released from the other side of the wedge.

A ) [



pl ace over the top—of—‘t‘h‘e_ﬁemt after the rolling the second
pressure zone is COﬁ-ﬁlgsﬁddHﬁd @séure i nposed by the full width of one

si de of tWwe s8B3434 wed ess:ure i-s general ly rel erc®EPHT/06498 he -

ot her side of the wed m“ od according to claim9 characterised in -
that the sealing is c as i mpul se - or constant - tenperature

seal i ng between a pair of seal ing bars, tha wedge-shaped seal i ng-menber

bei ng one of the said sealing 30 bars. 11. A method accor di ng to claim-

9 or 10 characteri 96d i PAthethodli Aecordingaltiongelmini g MMME :

shape, the otQer | 5] GBS:P EET L

m)ulrcl)t ed on a tE ?g‘ne %%g’qbrf syf'jallitlrngth acco%n& o] c‘?"g?:m Al& -i---..-

char act er i sed temparatuns %ealmg betwaen Be@rbpﬂoa%ea%eam bgrset it a

pair of Oppos%d&réﬁxa(p’éhb fﬁ%x&&ﬁbéﬁ' Heiﬁégén%h%&e‘ihie%dl'wéﬁm
ands

(21) is one of the sealer A met hod according to any
of the préced' &+ ai ns, characterised in that the pol ymer conposition,
seal i ng terrperaturala.nd X Ur iethodhar accoridines @b seelladig bass used txo

oDl B ot lekae BRI, hAGCuRETodRR! SRl InliiarL U8, 8614 Winerar, s.o.
after rel ease mdgm@t@m.r peposbeur bar 1ds generallly flabtand s owunted t o

claim.13, chargetenissd idh liary bars are used to release the
sealed fil msandvt?n'ec% from t%e seal 1 ng nenbers. A et hod according to

any precdfing clai®dn Vhlﬁ‘ﬁtHP@eraWdéﬁ}ﬂ E%t‘i’%ﬁiﬁf 9hgharacterisad. in has
forned the saighadiorslesl Sedkingdisatdrppedbentedyz band ealHmy iitween e

o o ccd by B 22#‘"3@83%??' e “pnd shel YK B pHfRARe afftng s,
opposi t e sai d memtst cksione of dthe osealérihands. resisting nechanical
force. 16. A methodpccof difadHdy Chdcdril 'CHn hegghr¢nk agi-d&sd ig N9

force is applled by 1 nmposi ng pressure on tHe said t ensi ons bet wegen, 2
opposi nglEenb&tlaidimst Eharagteriged.ninodhak £bg |P@ 1¥BABeSORRISE $ 3Pyl v

the heat and weasmﬂge,témseﬁ&aw@ And S FRIe iIdaard Ser 1 6 Bids L6If 84T IRYN
heat seal i ng tenperature. net hod _according to. %I aim. 1"%8[ tcI ai n 6 in
n S&CTEast

whi ch t he mat ng gooT’%d "‘é&Pler oRfﬁasblS& |h’é 5"‘}1 ; BHE. S ace
of the seal dadaptechd&o2fiake thel podymen matehidadhatnkbgesnefaces gt fthee.

two films stick to the sealing members also after release

20 of the seal:l.ng pressure.
14. A method according to claim 13, characterised in
that auxiliary bars are used to release the sealed film
sandwich from the sealing members. '
15. A method according to any preceding claim in
25 which after the application of heat and pressure has formed
the said bonded zone and said non-bonded zone the material
in the heat seal is cooled while 1ongitudina1 shrinkage of
the heat seal is minimised by subjecting the films in the
zone located beyond the heat seal opposite said
30 predetermined side to a shrinkage-resisting mechanical
force. |
16. A method according to claim 15 in which the
shrinkage resisting force is applied by imposing pressure
on the said extensions between opposing members constituted
35 by extensions of sealing members used to apply the heat and
pressure, which are at a temperature lower than the minimum
heat sealing temperature.

N
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18. A nethod according to claim16 and 17, characterised in that the o
cooling air flows ahisstldamazﬁemmﬁla&dtenm ons which hold th? }"%"F"ﬁ W ch,
t he exteﬁgpﬁﬁ’?‘ﬁél ng an interrupted pattern to alTow this
flow 19. Amathod g together at least two filnms (19) of 30
oriented polynmer materl the two filnms are subjected ta heat,

wher eby the nateri al |n each fllmcontract%"ln the pI ane of the f|Imand -
swells in thickness, t aneo surg queezed ,zone_sQ_as
to 29 produce a1t7e'at é”égarp gﬁﬁ‘o 0 ‘ae& al]aidm:o 35[1 g@t 1Bne
si de, a non- beaiddath ztrl-renatma:h idaecbo]l.edl bysm.lolwe.mg il gl @iesenrat ..
el ng appi ! ed st ubltel 3 Bn8 sl dhk1ARTEhlCaBER) Ao B e |
| i near, chara erise openin ars consi sts . .
inrolli ng th@larlnkaqmrlse-‘r!eﬁ‘am'Nef?bceach ot her over -extensions of said

bars on oge side ofy4 he &eainetﬁaad @6@&8&9&@ b%ng &epimat 18 t mer agyre
bel ow t he mi ni num heat seal Iu{]‘g erature he exi.ensi ons pej ng adagt ed
nﬁh% i

Lo hol d the fi FBsorogtine: agr o des zgn
as to reduge Hﬁﬁéﬂé@% thbidle wl tuelﬂﬂxﬁ-esagul dmmaltuereﬁztenfmi:e
20. A sandw Q eat e. RO i | at 5
obt ai nabl e by%flrﬂg h%ﬂ’%%ﬁ\g%%%glﬁoaégskgg%ﬁé tc dai%%\éé%.égéligi this *
sandw ch accorfiliow. to claim 20 in which the heat-seal is predeterm ned for
hi gh-shogly peel - Strefgt I | eSS bE Haats W41 g BbgUeherO Apbastl Rl e
material “in the pl ane of min bonded zgne™and in _

i medi at e adj &S - mﬁe‘ioﬂﬁlxmﬁruﬁﬂm%lf i WhAGH | "'a“e ngagétlms

pr édet e][ i ngd a{ciiﬂ-éle?@f:jébﬁe&e&bl lﬁhﬁfa(ﬁlﬁitéﬁﬁ tnglt hgte&iimﬁvmwwgm maﬁu d
zones of unbonde i | m material .has at as ou e
exterior fil Y If?l%tia{'rfbl% RAAE ©%a t& s%a'ﬂ‘gle P? ﬁ&?ﬁegb%ﬁg‘gﬁigﬁ%g%d i ng
Wh| ch di st anceami sboas:.inah’saneeushpmsum din t aesqgueeizeds zare BB WAB| &R
film 2045 and o? ?eﬁﬁalts %(%f@&ﬁp?ifﬁﬁgogaﬁorﬁi&rEl:ngeté’i@:?n bR€at

i nner m)st surfaces he two eri.or e sandw ch in the_ sai,d

non- bonded zorkeaskhePre! e,z oheBOBohendesh FPRephdndathighedhepfilmpis
from heat - sealgpbr1é0| YARBAt TRAEAS Ipwes%mlsslmu;tappmaeambybceé@mﬁgabamde

according to any_ o cl ai ns 8.0r Il SI n 25 sanaw rdi ng
to claim20 or® ’é LB? %Eaﬁags%&% %ﬂ?‘ﬂg ﬁd’ %Li%ﬁ—ﬁ'?ﬁgb C’h @ﬁSQ Q
gusset ed bag s¥ep wabpenahgnghapmaalmglhatadcngsasltaatlme'ablh-agl the
conpri si oy ]Ih% 5@3}%{ bl JHe Bars’ént O
26) for heatlng a% ea? one of t e 1.'(ehfagtr g’e I.%ch‘r:’oers acio:fnvgtalr{?g maansn(9,

29) for one side of the seal, said extensions being kept at a

temperature below the minimum heat sealing temperature and
the extensions being adapted to hold the film sandwich
during at least a part of the cooling period so as to

25 reduce the shrinkage of the seal in its longitudinal
direction. _ '

20. Any sandwich of heat-sealable polymer material
supplied with a heat-seal made according to any of the
claims 1-18.

30 21. A sandwich of film material supplied with a heat-~
seal being predetermined for high-shock-peel-strength in
one side by swelling through contraction of the material in

- the plane of the film in the bonded zone and in the
immediate adjacent non-bonded zones of unbonded £ilm

35 material on said predetermined side of the seal,
characterised in that the swelling in said zones of
unbonded film material has at least doubled the thickness

‘Fb bh ST Ml ;Lt;. :
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30 mut ual |'y _rmvi—ﬁg—t—he—nEanT”—T’o’\A’érds each other whilst heated and for

novi ng the nenbers riber, neans for feeding a sandw ch (19)
of at | eagdogasazpol y heat seal station so tRGRERO64¥ndwi ch
REPLACEMENT SHEET WE“ he heat seal nenbers and neans for

novi ng the heat seale fromthe heat seal station,

characterised in that the heat seal menbersg are adapted to apply’ :
"~ sinmul taneous heat and pressure to the filmsandwi ch between initial nenber
zonles (22, | 30pfovitie aaxteribsl Ailees s thee sandwich wbehiﬁnduvw@fsmebéo
apply sinmu ta ous a r ur 3aal) t sandvm h_over: a.
second pressu ﬁ’g' %o%ﬁgrggﬁ% E‘%’éﬂ% mlb‘%}% ’a%%a%%? oﬁr%‘?t?‘él %Es’cﬁe
zone between $heordoweheerfzbhes i cknessr ofp unswbllen | ﬁh.lmamwrd z'dmals

- and include reg Pé hhed h‘gate %2l afeidalst %6'9&‘9&&33%@?}{

said initial r zones paratus according_t rralm % - in

whi ch the5heats“§'<,££°9ﬁerﬂ)%r%h%r'é"’%dﬁiﬁﬁﬁlf’épgﬂﬂ!“? Sfmthes fendwiniin fhe

pressure (26, s¥d oMeh-bohided p6AESUNhere e thesehezened Wisdrdwt Wean Enélal
menber zones. parat us according to claim25 in which the final menber

zones have a @pé‘rﬂeg) f than the initial menber zones. 15 27..
Appar at us accor di ngzz.o dtal bag6 ifronhi diewtreseél.ﬁhbehepblymﬁr mawdeesiak

oval shaped a u C [ to

claim 26 or clr%% HI ?fr? o%?tdg?}d‘%&% ﬁl[ seaaf?tize nber s ’Z!é g‘i Qﬁg o¥ '
gener al | $Oweddhes Iﬁ@é@saﬁd'lﬁhéro?ﬁéprﬂ@l%ét sanduich acaerdingt F\@ %@@of
t he wedge and 23 psif ta»f each side of the 20 wedge forns the said initial

menber zone and in iC roII|n he dge. about_.t he apex. one _of, t he
substantial ly st rai%‘t gfd% oPcFﬁ’ e _° Ghape &zdugﬁ?féuﬁ’gﬁarﬁ?jiqu
parallel to thkmsstdied tmg. seal nenber to formthe second nenber zone while

(5° 507" 25 % O AP VR | BTG MBKALRRIE! IEPLIRIROCH Regk TELRE!

other hedf sestakinecamprising@ppesed bgam sepalsuepbers 7l}ea9bng means
Appar at us acc@gj nméamw gt ChahB® 24nk0 &f thahindat hasden! mambers,

menbers are bars. aratu accordi to any of clains 24 to 29 i
whi ch the heatacé'f}v %%r o & Y PV WFCH‘%%V’%\%‘I’%"‘?% a
directi on whi cadls bbthegrt wHiidslt hedtedspadtfon hbeihgndheanbriberscavay

machi ne di rEthirOOQn Oéa&beo@l?&?,r aﬁgéns for feeding a sandwich of at least
20 two polymer films to the heat seal station so that the
sandwich is between the heat seal members and means for

moving the heat sealed sandwich away from the heat seal

station, characterised in that the heat seal members are

- adapted to apply simultaneous heat pressure and to the film

25 sandwich between initial member zones over an initial

pressure zone on the sandwich and to apply simultaneous

heat and pressure to the film sandwich over a second

pressﬁre zone on the sandwich which overlaps said initial

pressure zone between second member zones which overlap

30 said initial member 2zones and include regions of the heat

seal members outside but adjacent to the said initial

member zones. _

25. Apparatus .according to claim 24 in which the heat

seal members are adapted to apply simultaneous heat and

- 35 pressure over a final pressure zone on the sandwich between_
final member zones. '

THIG SHEET HAS BEEN
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REPLACEMENT SHEET 31 Es cet H AB ar atléjcg;l according to claim 31 which conprises
a set of ‘&Qg ¥ ly bel W t-he pair of sealing bgﬁ%ﬁ whi ch _
conveys t é@ ‘@mar msim m Iﬂ the heat seal station 710889% a5
means for feeding the al into the heat sealing station with

slack in the 5 materi al between the heat sealing bands and the conveyor
belts. 33. Apparatus according to any of ¥taim 24 to 29 in which the heat

seal station furth conprises, removal bars (14, to pull filmmaterial .
away fromthe heat E‘zgse'al %%?Euif ta.é_rfc‘?ré{l?%agic’se%fgmn@ stBr ¥ d% y
from one anot ifdmalo methlees ezoheshbaives ol gareabedwiwidthlikthan thé4initial
Appar at us accding- thy of clainmse 24 t0.33 in which the heat seal -

station includes means for pulling the filnms of a sandw ch apart at one ,
side of the heat s f APRRFIEG aceardingnitenh cliain 2hein| vhiaght oneabfi s

Slti.!l m;'élsten gﬂ"@“ hESta@Ed'hEdmgﬁﬁbrs?ﬁi,S; &Bﬁarfﬁ&ﬁe?c%‘?{%iﬁﬂez g;agwr 0‘3’.32 |
cl ai ns 0 | ¥e e opposi ng heat seal nenbers (4, or -
to 26, 30 to f?&)k?S%MYLB#Et | east one extension (17, 16 or 27/28,
35/ 36) |ocated bey@sl t Ikppaietué abkeorditics awndlatibes sanecIwheseyeinhe
initial menber .zope IL_ch_gx Si are af 0, be kept at

t enperat ure bél a %eede?grtr%%n%edﬁ%sﬁi rﬁﬁﬁaﬂég‘%ﬁgg Is-t%ﬁpg%éﬁﬁ'@x hgedge
appar at us i nclahdipeg @ash$hiepothex ris tsuwbstant 2811y £Xatnandntheowpersofach
ot her to4appl - [ o] | Wi t '

18PP! %ere RREAGEI £R4 & gs%torb@géﬁg' gga@t o@; Lrf RIGYSD gégﬁs the

sandwi ch shrinking i n a directron alon ] ng{ih
menmbers. 36. ANiEiat REPRRE 13088 ABE EngVRich by rakling,khenvedge
Eeat sea: 3t5 ata'bai?ﬁ rmd_ucbpel 2 06hé nefrrfenas sh?stmm:ﬂarny hﬁtf@%@itaféiaast be37
eat sea 0 il.msandw ch_after t eat. se as n for e :
Appar at us acccﬁ)}ﬁ n g&f"%e’cﬂl glgﬁ g%e i-ﬁrﬁﬂpgﬁ tsn@src%%xf"fﬁﬁﬂ'%aﬁ’?rlaﬁ%eddeéo aﬁ’hﬁi r
bl ower for di rdthemaentvised) nanbér teatoreathe 3$econgpmenber acber uoNg to
claim 3543nd gl Bidfed "s1ELCBEL %é%f}éh%tfgsw%do%&? ! €RE BeRAbr
seal nenber are discontinuous along the menber whéreby the cooling -
air may flow HRRAt 3R2L,DWMREBNs across the surface of a fil msandwich.

REPLACEMENT SHEET 29. Apparatus according to claim 28 in which the said
other heat seal member is mounted in a resilient support.
30. Apparatﬁs.according to any of claims 24 to 29 in

20 which the heat seal members are bars. '

31. Apparatus according to any of claims 24 to 29 in
which the heat seal members are bands which are movable in
a direction which is longitudinal with respect to the bands
and in the machine direction of the apparatus.

25 32. Apparatus according to claim 31 which comprises
a set of conveyor belts located below the pair of sealing
bands which conveys the polymer material through the heat
seal station and which has means for feeding the polymer
material into the heat sealing station with slack in the

30 material between the heat sealing bands and the conveyor
belts. - _ ' |

33. Apparatus according to any of claims 24 to 29 in
which the heat seal station further comprises removal bars
to pull film material away from the heat seal members after

35 the heat seal members are moved away from one another to
release the heat sealed sandwich.

THIS SHEET HAS BEEN
REPLACED
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WD 98/ 23434 . PCT/ EP97/ 06495 32 34. Apparatus
according to any ofThBISMasMﬁWi n which the heat seal station includes

means f OWO®P8I2B43dg t h andwi ch apart at one si deCu/EPotvecdesat
seal formed in a fil le the filmmaterial is still 5 nolten
fromthe applied heat. . paratus according to any of clains 24 to 34

I n which the opposing heat seal nenbers e&h include at | east 0ne extension

| ocat ed beyond the edge of the said second nember zone opposite the initial
menber zone whi ch 34 Apparatiushacgardihgtee any bef kepains 24ttop2Bainre

bel ow a predgifiidH ek Nt ERa1e8katSdn tiﬁaﬁ&éélrn?eaﬁéef@Ppﬁﬁﬁi&ﬁ the
I ncludi ng means for noving the said extensions towards each.ot her ?o-a ply

a nmechani cal Hidms of 2 FandwichvRBATto 3ty LR%t Sife Rfdkhen haat rkead in
a direction #crifed Nn b £ilmenginawich hitettseati TR iectsriah. idppeipius

according to_any_ of clai 24 to. 351 i ch the heat seal station includes
cool i ng an?qr%i?e%o%??’hgﬁ?ﬁea%}%??aﬁe%'t he heat seal of a film sandw ch
after the heat sedishasAppmratus mecicoP@ing to aBy. of Appaiasul4atooBdiim to

ool air af (i (i SRIOMIINE JEIL Mo £ Jadh WRELIGE SLFEMED

i n_whi ch the ang e¥kersiepniogated beyond khaeddeetf Fhm&aid segend
'di sconti nuousneKEY tXendEndpposhieech¥nehe inddilaly MembEy fione Paghiche
extensi 9.%8 acer:gtsésnstfgnss ugl];g Caedggtgd fil.é rges nedg)é Cahl‘. a temperature below a -

L predetermined minimum heat seal temperature, the apparatus

including means for moving the said extensions towards each

other to apply a mechanical force on a film sandwich to

prevent the sandwich shrinking in a direction along the

15 length of the heat seal members. '

36. Apparatus according to any of claims 24 to 35 in

which the heat seal station includes cooling means for

cooling the material in the heat seal of a film sandwich

after the heat seal has been formed.

20 37. Apparatus according to c¢laim 36 in which the
cooling means includes an air blower for directing cool air
at the heat seal. | _ _

38. Apparatus according to claim 35 and claim 37 in:
which the said extensions on at least one heat seal member

25 are discontinuous along the member whereby the cooling air
may flow past the extensions across the surface of a film
sandwich.

[Fis SHEET HAS BEEN.
REPLACED
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