INPRQMED.CLCSURE AND METHOD FOR PRODUCI NG THERMOPLASTI C CONTAI NERS - The
inpvention rel'ates to a method of forming integral zipper-like fastener -
elenents on flexible filmor sheet to be nade into bags or .containers which
are cl osabl’'e by such fastener el ements or in.which the 5 fastener elenents
are formed on separate filmstrips. which ca% subsequently be | am nat ed
on@_a'fi | mor sheetto be made into bags or containers which a}ei{S(@@% e
by Such fastener elenents. A nmethod of form ng fastener elenerits*? N
shown in U S Patent No. 4,263,079, for exanple, in which the fastene,~t;\\
el ements, in the shape of inter- engaging male and fenal e profiles =0 )
extending froma base, are extruded onto a plastic sheet or filmwth
mal e profile positioned to interengage with the 15 female profile for
closing the contai ner opening. In such containers, however, the w dth of
the base portions of the fastener elenents over which the fingers pass .
whi |l e applying pressure for closing the fastener elenents are so narrow
that it is difficult to align the f.astener 20 el enments with 'one anot her
for easy interengagenent of the profiles w'th one another upon the
application of -2- finger pressure to the fastener elnents. One way of .
i nproving the "feel" of alignnent and interengagenent of the profiles with
one another is to provide addi- tional stiffening ribs on opposite sides of
at least 5 one of the profil dSPRGVED: QUOSURE: AP METHODPOFRAR ribs on either

side of a thernoplastic pragdidag eervoeriaestedcoRTAPgERSSt, such as in
UK§? Rei ssue Pat ent '

" ‘The invention relates to a method of'fdrming
integral zipper-like fastener ‘elements on flexible film
or sheet to be made into bags or containers which are

_ closable by such fastener elements or in which the
5 fastener elements are formed on separate film strips
which can subsequently be laminated onto a film or
sheet to be made into bags or corntainers which are
closable by such fastener elements. |

A method of forming fastener elements is
10 shown in U.S. Patent No. 4,263}079,-for'example, in
N  which the fastener elements, in the shape of inter-
engaging male and female profiles ekxtending from a
base, are extruded onto a plastic sheet or film with
the male profile positioned to interengage with the
15  female profile for clOSing the container opening. In
such containers, however, the width of the base poftions_
of the fastener elements over which the fingers pass
while applYihg preséuré for closing thé fastener elements
~ are so narrow that it is difficult to align the fastener
20 elements with one another for easy interengagement of
the profiles with one another upon the application of



No. 28, 969, none of the prior art has taught how to obtain the desi red
spaci ng between the ribs and the 10 profiles of the fastener el enents.’ so as
e-sthffened fastener elements for an inproved "feel" of ali gnnent  *

and inte ement of the profiles t@8-facilitate interlocking. Mreover,
_the prio does not teach how to manufacture the fastener elenents in a
15 way t wi Il assure a desired spacing between the ribs on either side

of a profile. Likew se, none of the prior art has |nd| cated that there | sw

an advant aﬁtq‘éeq: ?ﬁ:e% ec‘t_ob)(:hgrg: sqeﬁgr egmgﬁi er gvﬁgigaog%ng of the ribs

with respec Inoof 0 acChi ev od "feel". The

i nvent i on iNRRGVERGS r'(-fﬁeé-és oifn adAgnmeRtyand mtgtemgaqgmtl i ke cl osure
for ther myt asid cpnmtlesn%&hoanet Babtheknigrtemsﬁévm@catfdﬁ- whi-ch require

a cl osure and .conu.i ement ar rofiles in which
the prof | aonat TReRng TALETBR Bpbasikens e Of Bu FEfbr ook ng

rel ati Bnshne afd Wies erpfidielse f mnﬂeatheouaeroﬁyad@tmhsmbs It has
previ ousl Yo e8-Het i i £ %blt%e&ﬂobﬂlﬁbﬁﬁe ﬁi‘@fﬂ?& REPOSddie sides of at

| east- one of th Qfl| s of the 3 fasten r nents in order to permt
the user t¥* 9%53% e'P&?Itt tsﬁﬁhf 28t &fey- e h?%“%r%*?%f“i nterl ock the
profil es Wah Z&}@éfmomme wifercheupriiny akt hasgtaugbt/ehowmobacks of the

fastener GhN e dediired spacifiy bathBehend! pibt Sand MR an [nterlocking
relationship._.ln the téélﬁe g osu?ﬁ Patent No. 3, 340, 116,

for etdnplREofiles,oF, feSTeneEs SBFB%Fos?nE?uE% PFYELYR either side of

one of thesmrﬂerie& fastener elements for an improved "“feel" of

alignment and interengagement of the profiles to
facilitate interlocking. _ Moreover, the prior art does
not teach how to manufacture the fastener elements in a

15 way that will assure a des:.red spacing between the ribs
'on either side of a prof:.le. Likewise, none of the
prior art has :Lnd:l.cated that there is an advantage to
be der:.ved by prov:.d:.ng a predeterm:.ned spacing of the
ribs with respect to the prof:l.le in order to achieve

20 such a good "feel".

v

The invention par icularly resides in an
improved 1ntegra1 21pper-11ke closure for thermoplastlc
containers or other film or sheet products which require
a closure and comprlslng complementary interlocking

25 profiles in which the profiles are readily engagable
' with each other 1n an 1nterlock1ng relationship and
disengagable from each other by the end user. It has
prevxously.been found de51rab1e to include ribs on
_ opposite_sidee_of'at least_cne_cf the profiles of the
30 fastener elements in orderlto_permit the user to more
. readily "feel" the fastener elements and to interlock
the profiles with one another when running the fingers
~over the backs of the fastener elements to thereby



5 p'referably the male profile, so that the protrusions of the fenale
proflle extend on either side of the male profile and between the male_k
pfofile and the ribs. If the ribs are spaced too far fromthe male prefile,
the fingers of the user do not "feel"” the r#®s as part of 10 the fa nEr
el-ement. If the ribs are too close to the profile, they will not prQvj ;
sutticient amount of space therebetween for interengagenent of the p
' trl)s‘l ons of the female proflle bet ween the nal e profLIe andlthe rlhbs no[1
will the fastener f ch wider _than t out the
ribs. SpaC| ng of "Eﬁle% g pre ?‘f#ﬁeandf'ﬂ' @ %I%
profile is thus alrthe depeanf glosure taughteinfUihe BatemmiNg nvent i on
Merely cutting asi;amomt:.lt a g8 rr?ﬁled 20 h§§aﬁéé}9 ﬂ:tuﬁ&‘@der

respect to a pI‘Of-I| sane re atlve spaC| ng
of the ribs in tH& cf%l"\flﬁesﬁél splpb‘dﬁ&

Sgcﬁﬁgﬁ %? ‘P%? e?%lﬂlﬁ RLofid@srse
stresses in the fonefienabdy dhecthale phofiker uso othat ddmspndﬁmi’sﬂoemd olfo

d th bs a 0 I Rat by
e easing of docrs &ﬁdﬁj&ﬁ.‘gﬁn?&*@“ PR SPOREE LAl o A nlgl ¥
predet er m ned spd cﬁ% ﬁtEY?e%l e rpa %c?r‘?%ﬂt?\ea‘}ﬂf d}hq é-'% bd

obt ai ned. Thi ckerﬂhﬁg rilps laxee spaceletpoofat ef raomiStise triel e I;ﬁ:ﬁbﬂﬂeﬁt a%ecl oser
to 30 the profil ey éz‘w o@"tEx%ZhQQr Iguﬁog' #eddl b SUfE AP a% %&ﬁavg a

ss of 'S |ncreased

gllagisre;blriabtz :atgg‘ect steper Glepentapaf £, Wﬁe‘?ﬂ-lﬁeﬂﬁhlt&m@é@sﬁ toh&hisase
is . decreased Piioiflid f ,atheyewidllenott prowiqe | £ SF Fi giledft |amositedd Ng
fr a base are lowa hQPepb¥een for interengagement of the pro-
trusions of the female profile between the male profile
and the ribs nor will the fastener elements feel much
15 wider than they would without the ribs. Spacing of the
' ribs a predetermlned distance on either side of a
profile is thus a critical and primary fgature of the
present invention.

Merely cutting a die with a preselected
20 spacing of'the'ribs,with'respect to a profile will not
normally result in the same relative spacing of the
ribs in the finished product because of lateral or
transverse stresses in the film experienced in the
" extrusion process which tend to draw the ribs apart
25 from the profile. It has been discovered that by
'increasing or decreasing the thickness of the base of a
profile that a predetermined spacing of the ribs with
respect to the profile can be obtained. Thickening the
‘base of the profile causes the ribs to stay closer to
30 the profile durinQ'extrusion. Thus, if it is desirable
to have a closer rib spacing, the thickness of the base
is increased. If it is desirable to space the ribs
further apart, then the thickness of the base is



exanpl e, U S Patent Nos. 3,198,228, 3,338,284, and 4,263,079, it has not
_.been known heretofor that 5 varying the thickness of a profile base_€an -
affect the spacing of ribs with respect to a profile. Accordingly, by

control l£1g the base thickness and the rib spacing in an extrusion process,
an i npr "feel" for "alignnent" and interengagenent of the 10 profiles
with on other for closing the fastdner elenents is obtained. In a first

aspect, the present invention provides a nethod of controlling the spaci ngwr
of ribs each.forned 15 adj acent a resgectlve side of an extruded '
t her nopl adeicTe@s8dur e Whide; EastepaE edAmEnts| RPBPTIARBE & ock, the profile

having a tpfwfiq&t exdendifig (fcont at Oasbearebnnoandft-on,baoe profi l e and

ribs bein de ro r h or sheet
stock as t §é§n9$é%ﬁg §§50u§ Qggx?? de§’§}§hsph gb?nlor sheet

st ock, thd.d)&t&,@gﬁon igr nacsnomnbeonu&nnynl heeetbforrthess in the film or
Sheet!§t°Q&ry&G§ EﬁEhQﬂieﬂﬁB%ssb?Q Sbib?gléhﬁagépEQnOEf?BQtd'e cut-out for

t he base so as: tain aC|ngogetmeen the ribs, the

spaci ng bédihty sPacingnof Fﬁéspwéﬁh|éeana¢Flsg AoREOE b8t her as a unit when

tlhe cl OSUFAQ:dUrGEWgQ.yI S byngontdodlihgothecpasat eﬁiéknesa aadpl enentary
cl osure pr,

Cont i ner St da% hacindndPap saBSEbn, BEbCert, R, BRRReR 0 omr (5ing

i nt er | ocki'tfpelasiforeadlignmens ' andléatereneatemenheofetheent havi ng a- base
por tiygn 'B*&?il'§a§ﬁtﬂn%n%'Qn@@ﬂe@ Ebgfh Bsifl 59§ 'k¥s§?nfef°r”3d Wi th the

base portlon b bei ng. pOS|t|one j ace e pro at a distance ..
from elements is obtained .

In a first aspect the present invention provides a
-method of controlling the spacing of ribs each formed
15 adjacent a respective side of an extruded
thermoplastic closure profile formed on a film or
sheet stock, the profile having a base extending at
least to the ribs, and the base, profile and ribs
being extruded from a die and joined to form the film
20 or sheet stock as they are being simultaneously
extruded with the film or sheet stock, the extrusion
process introducing lateral stresses in the film or
sheet stock, the method comprising sizing the.depth _
of the die cut-out for the base so as to obtain the N
25 desired spacing between the ribs, the spacing being
such that the profile and ribs move together as a
unit when the closure profile is engaged with or
separated from a complementary closure.profile..

30 In another aspect there is provided a closure for
containers made from a thermoplastic film or sheet,
the closure comprising interlocking fastener
elements, at least one fastener element having a base
portion and at least one rib and a profile integrally

35 formed with the base portion, the rib being
positioned adjacent the profile at a distance from



+

- - 4a- the profile sufficient for interlocking engagement of the profile,

' mnth a conpl enentary profile on, another fastener elenent, the base ;W1+on
having a thickness greater than the thickness of the f|In1or sheet/(3 EQ

the ribs having a height significantly less than that of the profi
el ement to which they are adjacent. The presdat invention is further
destri bed by way of exanple only wth reference to the acconpanying 10

dravi ngs, in which re 1. i erspective view of a section of a .
cont aj %er f or med tPPoRFa Rﬂ@r ﬁBs?AS{tget sEBEt ipteriprkhngi ®REAESMBPLS OFi ke

closure. 15 FigutheZproafibegnwiithed tompreméntirpepspeLievenvanvtibra

i : . £ ohreh th
male prof 1o nas ‘Bacanph, B3akefE, *she heaf BERraR hrubrars EniRkARSS 20
femal e profile ugseatee &pphi thei bhicknessgef phesfilme on sheetaandner
elements. Figurethel £188 § ﬁa{:meﬁ _R8Pafit SeEEhPPRLali ey Pbs8 ChRAUERaERIC

"wth widely space gﬁ Ccross-sectional view
of a profile d|eofthﬁaRFﬁﬁiiﬂeeﬁﬁﬂﬁnFa§?éﬂbi°€lE Yit aEtad3ae@ntL| ust rat ed
in Figure 3. 30 Figure 4 is an enl arged cross-sectional view of a

ol osure of the | AYenbl80eBIEntbhP1 BB £s ChORERYr BEEH1 6%y SREPEY 1O

example only with reference to the accompanying
10 drawings, in which :

Figure 1 is a perspective view of a section of
a container formed from a thermoplastic sheet or film
having a zipper-like closure.
15 , o .
Figure Z'is_an enlarged fragmentary perspective
view of a fastener'element_comprising a male profile
and a pair of ribs in which the male profile has been
forced into an interlocking relationship with a
20 female profile upon the application of finger
pressure to the faStener elements.

‘Figure 3 is an enlarged cross-sectional view of
a closure made with widely spaced ribs.
25 | - |
Figure 3A is an enlarged cross-sectional view
of a profile die for making the male fastener element
extrusion illustrated in Figure 3.

30 | Figure 4 is_an enlarged cross-sectional view of

a closure of the invention made with more closely
spaced ribs compared to those shown in Figure 3.

3S



-5- Figure 4A is an enlarged cross-sectional view of a profile die for
maki ng the nmale fastener elenent illustrated in Figure 4. Figure 5 is.:an -

enl argegcross-sectional view 5 of a series of male fastener elements with «.
gradual [y’ Aarrower rib spacings. Flgure 6 is a graphical representation of

the ef f&t“that a profile die base (Y35f Figure 4A) has on actual rib

spaci ng. 10 - - Integral zipper-like closures for thernoplastic. . _
sheets or filns can be nmade by the process of U S. Patent No. 3,340, 116, O
by a tubular or cast extrusion process as.in U. S. Patent No. 4,263,079. In

each case, the extruplfg&e S A gTRGh Wrlaryede crdss- QEEﬁﬂani sié@ss 15 in
both the IoggltudlggL (jt{&gm [Se q#%gctlon of the Inldgrlng
extrusion BRI heR ot MALE, §F§ﬁnefh8 tPEREverse stress,
in part|culiIQSEraGedslmfﬁiguﬁemﬁwe_spaC|ng of the ribs with respect to

each other and the profile. 20 _ - Figure 1 nore particularly
illustrates a section, of a container ving a femal e of il e 12 engaged
with a male profile E%gYEFf§N¥ﬁanﬂ?RiﬁqgéaaFr ﬁé‘é&ﬁ?&?ﬁgi Vi8facent to the

mal e préof i b ar sepies b rmaesfastdier @lenehysswikhagdadbalbpre clearly 25
shown in F aced by ‘a distance D1 and D-2 fromthe
bLEGueY, b Lt ngd

center of t tance D-3 is the conbined distance of D1
plus D-2. Figure 3Ais an enlarged view of a pattern cut in a die through
whi ch the thernopl asFiguret&risila graphical representation of the

‘effect that a profile die base (Y of Figure 4A) has on )
actual rib spacing. o | ' 7

10 - Integral zipper-like c;osﬁres_for thermoplastic
sheets or films can be made by the process of U.S. -
Patent No. 3,340,116, or by a tubular or cast extrusion
process as in U.S. Patent No. 4,263,079. In each case,
the extrudate is formed with a certaln amount of stress

15 in both the longztudlnal and transverse dlrectlons of
the film dnrlng extru51on. It has been noted that
during extrusion, the transverse stress, in partlcular,
affects the relative spacing of ‘the ribs with respect
to each other and the profile.

20 Figure 1 more particularly illustrates a U
section of a container 10 hav1ng a female profile 12
engaged with a male proflle 14 to form a closure for
the container. AdJacent to the male profile are
protuberances, rzbs, or ridges 15 and 16 (more clearly
25 shown in F1gure 3) which are spaced by a distance D-1
‘and D-2 from the center of the profile. The distance
D-3 is the combined distance of D-1 plus D-2.

Figure 3A is an enlarged view of a pattern
cut in a die through which the thermoplastic material



form ng. the -male profile 14 and ribs 15 and 16 are extruded. The base of
the ‘mal e-profile cut-out 14C term nates at the corners 18 and 20 of t -2
and these corners are combn to die cut-outs 15C and 16C 5 for formify
ribs 15 and 16. Accordingly, the term nal -geints 18 and 20 are copl
with the outside bottomcorners 22 and 23 of the cut-outs 15C and 16C.
A-though the rib cut-outs 15C and 16C join the profile cut-out 14C at 18
and’ 20, Figure 3 clearly shows that the 10 distances between the nale

profile 14 and tpe ribs tances D-1 dD2 are
substantial 'y greieng héﬁé (ﬂ?gﬁ é’(f°f1"ﬂ‘ies§14s P§u§éasb A4 18R r se
stresses (as congxtiied. stThes dasecodi tthe malehprofilescueh~cute4€on) that

are exerted upongdhgiddddy ase ithe %&%e 3 el sﬁadzanelfcwéedléw' atel y
following extrusjon. Merely cuttin e with a selected spacl f@Of t he

rib cut-outs ISC‘:hq_%?:%? TR AF&AC %é’%ﬂ&ﬁ Fetzautgut>¢42n4di 19C not
result in thé safier sfeming afidbshas |dmi wet.n respedingdyt hehervéithinal t he

(final product . Wi 1 Ngnddd WAL ©dp alad s 48Ena" LELsl be | B5YES { Ne

extrusion die, a cross-sectiona d NSl ons O extru at e

decrease. Furt heFOERRES 1325 ARk 2k off ithes cuiteoyts 4aCcaninléfe Al ERRYHM -
process tend to thélritheutdsutdsiriseampasc foim the profile. cév-sile ot her

25 hand, V\heneVﬂ?ﬁae{H?%ﬁrwneﬂ cr} A3 &7 r]fpb\ﬁnhﬁrgten n o athin

conponent such as he 't h er _compone econe
narrower and% endistanges, bmq@ tehe male profddend4(and. the hiéllP$I3h§ will

tend to becone welpriadg, td s¥ices ID-3.0 andiD-2, Ofarbheussﬂah%au
i her - r el ati onshi é be dls d t.hat. b di mensi on
Vof the prof i cSHratds G it Wi, 5 ralbey, 5¥oﬁ§?o?r?ﬂ%"?ﬁ%?. e
and the ribs is %#!ﬁﬁ%ﬂﬁiﬁﬁﬁcﬁpmﬂdnedwﬁﬁ sitressest exertedginf theteptoasienl
during extrusiondirection) that are exerted upon the film as it is
15 stretched and cooled immediately following extrusion.
Merely cutting a die with a selected spacing of the rib
cut-outs 15C, 16C with respect to the profile cut-out
14¢€ will not result in the same spacing of the ribs
with respect to the profile on the final product. Wwhen
20 the extrudate is drawn down after it leaves the extrusion
- - die, all cross-sectional dimensions of the extrudate
tend to decrease. Furthermore, transverse stresses
experienced in the extrusion process tena to pull the
ribs further apart from the profile. On the other
25 hand,'whenever'a thick component such as a rib is
-adjacent to a thin component such as the film, the
thicker component will tend to become narrower and
remain thick, while the thin component (i.e., the
film) will tend to become wider and thinner. 1In
30 spite of the complex inter-relationship, it has been
discovered that by increasing the dimension Y of the
profile die (Figure 42) a thickened base portion
for the profile and the ribs is provided which will
_ resist the stretching effect produced during extrusion
35 of the film and fastener element and thus prevent




35 of the filmand f ast ener el enent and t hus prevent -7- pulling of the
' fromthe profile. By con- trolling the distance Y a conron -
t hi ckgn base portion is provided for the ribs and. profile cut-outs 24C,

26C al . respectively, which thickpned base portion'5 effectively

cont r ok he spacing of the ribs with respect to the profile in the
-extrudate. Figure 4 illustrates a closure nmade in accordance with the -
i nvention in which the distances between the male profile 14 and the ribs” -
24, 26 are 1 substatgl aII | ess than those shown in the fastener el enent

i 11 ustrat e®% 1pgy8fe |P¥”E¥I fyompthe REQLLe g Bh&Wstance Y in the

di e cut - outtriolling tthat ddsrtanEegUre édmmon tip cskértexi tﬂuwrpmm a base
portion forggd ?%o%ﬁfe'dl ?}pﬁ'n@h@ Qiget Qﬁdsﬂf‘&f 3,3 hfhéss zt‘%e 268 and 26

W th respect the | e can con- may be
nuch cl oseran% 14fe é'ﬁ‘-éPRSFIXﬁ&th owbhéhpﬂéw*%nqq 1?3?55% IRQERioR ed by the'
di st ances @ffec&ﬂde@yQcowhrehsathesybaéﬁﬂ@IGilﬂhé€¥Eb§lwﬂtﬁfmidlStanCGS of

D1 and D re vaLy nce Y (Figure 4A) where
the die cu%:e%g’t }8 ti‘& %&Qnégtil{’ %ﬂpr OM&%I'% out 14C, (at points 28
. and 30), the thickness of the base portion for the pro- file and ribs can.
be varied, and therelpyqgakreost H216882h88s504 E1Wsurd maMd Nid espect to the

DO L e I B 3RvERELSh £, i e HESRHE o7 e 14 1o
extruded aketweenthe malespgofdleald and the rIxidsRdl 26 atnw ough which the
ribs Zﬂoan%tﬁa@t%rn%lﬁlh&ud%@s tREnC¥hosE! sHém "Bl Ehe WtadtdneC at U
element illustrated in Figure 3. Specifically, by :
controlling the distance Y in the die cut-out illus-
trated in Figure 4A and thus the thickness of a base
portion for the profile and ribs, the spacing of the
15 ribs 24 and 26 with respect to the profile can be con-
trolled so that the ribs may be much closer to one:
another and to the profile 14 as illustrated by the-
distances D-1' and D-2' which are substantially less
than the distances of D-1 and D-2 of Figure 3. By '
20 varying the distance Y (Figure 4A) where the die cut-outs
24C and 26C meet the profile cut-out 14C, (at points 28
and 30), the thickness of the base portion for the pro-
file and ribs can be: varied, and thereby also the spacing
of the ribs with respect to the profile in the extrudate
25 can be varied. It will be understood that the die
cut-out 14C is the extrusion slot through which the
male profile 14 is extruded and cut-outs 24C and 26C
are the extrusion slots through which the ribs 24 and
26 are extruded. The cut-out 24C meets cut-out 14C at -
30 point 28C which is spaced a distance Y above the.
elevation of corner 22. The same spacing Y occurs
between point‘30c_and CO;nér 23 where cut-out 26C meets
cut-out 14C. ' ' |



30 p0|nt 28C which is spaced a distance Y- above the el evation of corner

22. ‘The ‘same spacing Y occurs hetween point 30C and corner 23 where cut-out
26C neets cut-out 14C. The di stance Y between the points 28C and 30C.an
the corners 22 and 23, respectively, prOV|de% a base portion in the di '
which results in the thickened base portion represented by thé distan
of-tthe. 5 fastener element shown in Figure 4. It will be noted that the&
t hiekness of the base portion represented by X is substantially greater

than the normal thickness ih@fdiEEaﬁbé”YfS%fﬁéEhtiﬁé‘%ﬂlnﬂg Agdte apanizaicher ,
as seen in Figure Fgé |ncrea5|ng $ %glckness the profile 10 14 and
ribs 24 and 26 aFQ%p GOEPRFEN%4 BR neﬂeigﬁﬁaﬁﬁﬁ%ﬁ«n?r9¥ﬁ9Qﬁ:ahas been
found that the ditsisenperitdbneén phekdi@lwhich |[eesylts Sitrarthe Dhickhmbdeen
the ribs 24 and cal Y

di stances D 1' %%sli g%ﬁﬁbh Qkﬁfekgrrﬂ:ggusn%dﬂhg %}etﬁgvéeéfei%t to per mt the
prot rusi ons | &§Stenez glemept Fh@"‘?‘ehﬁl %1%“8? i4e F 61 by noked,
around the upper thettr eiget *thigknesshefnthe Da@él;mrﬂibramtg&s&nﬁedsw X .

enough Lo provi da o' gl flenleidl 140 LBEeE 38k SRS ahen g user

positions the. profiles an |nter |n 05|ng p05|t|on
the base porti on t¢d films foxming EbepWBHd‘éfth%@!@ié%e%l aferReen iR a

]feel ing of fsubst Filgutle W.dt byaﬂﬂcs&aéiﬁQSﬁheTﬂemiﬂéfé . haﬂﬁ‘ Qﬁﬁ)ﬂ.ﬁdl n ]Ehel
L LoD 118D PRS0l S VR M Y o
and-. 26 upon the Hase mnnof apdegtyuheswemefqueﬂat M@annee W der
 base portion of iHatweledSpeakacpl bfid P,, distance D-3' between the ribs
24 and 26, respectively,.is reduced in the extrudate.
The distances D-1' and D-2' are still large enough;
15 however, to permit the protrusions or legs 32 and 34 of
the female profile 36 to fit readily around the upper
- extremity 38 of the male profile 14 and yet are small
enough to provide "stiffening" for the fastener element
so that when a user positions the profiles 14 and 36 in
20 an intetlociing ciosing position, the base portion and
" ribs 24 and 26 provide the fastener element with a
fEeling of substantial width and stiffness. The effect
- therefore is in the formation of an improved closure
where the thumb or finger can readily feel the width of
7 25 the base portion'of the male profile 14 and the ribs 24
and 26 upon the application of pressure to the fastener
elements. The wider base portion of the closure permits
the application of less pressure by the user's fingertips
when forcing the profiles into an interlocking relation-
30 ship, and thereby creates an improved "feel”. The
stiffening effect provided by the thicker base portion
X and the ribs provides greater stability to the male
. profile for alidnment of the profiles with each other
 and effectively prevents tipping of the male profile or
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ation of |less pressure by the user's fihgertips when for.cing.the

into an interlocking relation- 30 ship, and thereby creates-an
Neel". The stiffening effect provided by the thicker base

nd the ribs provides greatet=stability to the male profile for
of the profiles with each other and effectively prevents tipping

e profile or -9- bending of the nale profile during closing of.
er elements. The ribs 24 and 26 are positioned close enough to “w
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ski | | ed i nenhughr tot the mhberpnef:kgnsnathntnahennﬂbSIand1ﬂhsy have vari ous

manal Fibema mﬁse%&e@ @@g&@{@f afLd ity Waee! y changing the

he cu

Ln a The  copstructjon of the fastener el enents
ﬁé&eﬁﬁlﬁ %E"Pﬂg'é ﬁo'ﬁh?%%d‘? £he, Tibs rﬂfr‘?ﬂ?‘(l,}t? &8Nt ance of the
. fast ener epesnm.onmngeaudngntghbodegugeexrgamétﬂemﬁg;tmn(femaﬂ.lestance to
Brof.fmemtg :.ﬁs gletcgmfﬁbé EthdYa1y r.‘w:.'dl% the-thi ckness of

spaci.ng., h|s I.S . advant ageous when
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& 9&&18§ai SEERGEREa] SErenTthvemit ItagralbasSrofile rel ative
t()truﬂdenpbztlon, ribs, and male profile collectively exhibit a

hlgher moment of inertia compared to a male proflle by

- itself. It will be obvious to persons.skilled in the

15

art that the ribs can be formed such that they have
varlous_crossesect1ona1 shapes which can be generated
by merely changing the shape of the cut-outs in a die.
The construction of the fastener elements in accordance

‘with the invention results in an improved resistance of

' stiffening and resistance to bending can, therefore, be -

20

the fastener element to bending. The degree of

controlled by cont:olling_the thickness of the base
portion X and thereby the rib spacing. This is

- advantageous when closing the bag as it reduces lateral

25

movement of the male profile relative to the female
profile and therefore aids 1n maintaining allgnment of
the male and female proflles.

The distance W between the juncture 28 of the
profile 14 and rib 24 and the bottom 40 of upper
extremity 38 represents  the height of the stem 42

' of male profile 14. -As the distance X (representing

30

s ewgemm—

the thickness of the base portion for the profile 14
and ribs 24 and 26) increases, it is important that the
length W of the stem 42 be kept sufficiently lpng so

i)



iprofile.and -therefore aids in maintaining alignnment of 25 the nmal.e and

femal e profiles. The distance Wbetween the juncture 28 of the profile-14
iand rib 24 and- the bottom 40 of upper extremty 38 represents-the heig 2§pf
the stem42 of male profile 14. As the distamgee X (representing 30 &

tfi ckness of the base portion for the profile 14 and ribs 24 and 26
i ncreases, it is inportant that the length Wof Jhe stem 42 be kept
sufficiently long so -10- that the legs 32 and 34 of the fenale profile
36 can be easily positianed t0'eg%§ge over and lock with the extremty 38.

A | engt heni ng of & theelpasiit et @ e denadre@rofidpngpycan be
1 engt heni ng t he @iasityt positbondd Goremyagd wuerniamg tloekdwitancheY.

:Shor t eni di st I I ' 1120 -m ! t
sori ee of 't ast cner B Reh 385 oR BSthedlsly Y Wl malelirBeT k) piBh{ T 1D 2

fastener el enent S8R Prgafhigved Byisimmly tiangthening the digi FUS-PHE film
thickness Z is.ia2ef bgcbyabhoitering tie distaride qut iShottehingi ch the

profile and ribs 4. ruded j.s4l i ;% ég 1 e ere the distance Y
lis zero (i ndi cat é&gfgﬁ%ﬁegrgﬁk?doéf% “?%e .:'Flbhglr%ﬂaec%ﬁ ‘i s an enbodi nent of
k he i nvention where the distance Y 15 1is about 0.127 nm (0.005 inches) and
provides for a slightly threkepeds bpFRudEFdtdl)a SuHlled b'fl Fagtenerwhere the

her o the di st an@lepere pRpBRES" 1 tEEthdl Vo RAWIS LEF AIRLB2815% nohes):

20 and Sanpl e Vthe dastenercelement sofirRiguté S dpkthal. 3de mixicBness

érQSpeS)- In gechxCasminuk ¢hé! £P8m thickness 2 is in effect about zero.

: The die cut-out through which the profile and ribs is

: extruded is like that of Figure 3A where the distance Y
is zero (indicated to the right of Sample I). Sample II
is an embodiment of the invention where the distance Y

15 is about 0.127 mm (0.005 inches) and provides for a
slightly thickened base bortion; Sample III is one

- where the distance Y is increased to about 0.254 mm
(0.010 inches); Sample IV is one where the distance Y
is further increased to about 0.381 mm (0.015 inches);

20 and sample V is one_whete the distance Y is about

- 0.508 mm (0.020 inches). 1In each case, it will be

j noted that the spacing of the ribs (spacings D-31

' ' through D-3V, respectively) with tespect to each other
and the male profile becomes progressively smaller.

25. Accordingly, as the distance Y in Figure 4A increases
even fnrthe;,'the progression will continue until the
rib spacing D~3 becomes too close for the closure to be
operable. ) '

The actual rib spacing for Samples I to V of
30 Figure S5 were plotted graphically as illustrated in
Figure 6. In_fbrminglthe Samples, the blow-up ratio

was kept substantially constant, the temperature of the




noted that the spacing of the ribs (spacings D 3l through D- 3V,

respectlvely) with respect to each other and the nal e profile becones~'
vely smaller. 25 Accordingly, as the distance Y in Figure 4A

even further, the progression will continue until the rib-spacing

fes too cl ose for the cl osur &% be operable. The actual rib
spacing for Sanples | to V of 30 Figure .5 were plotted graphically as
illustrated in Figure 6. In formng the Sanples, the blowup ratio was
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25

30

extru

es t astener el enents fron1a dlfferent

“dgizggeaﬁﬁéﬁ?ﬂ@fx&i?”ﬁnt5 fromthe resin supply for the filmor 20

Accordingly, whlle it is apparent ‘that
variations within the scope of this invention may be
obtained by the use Of'differently'shaped profiles or
different'resin'materials“and'differing operating
conditions; the principies”of this invention would be
applicable to any varlatlon and combination not herein
dlsclosed in detail but falllng within the scope of the
appended claims. For example, whether one extrudes the
fastener elements from the resin- supply for the film or
instead extrudes the festener-elements from a different
resin supply the principles of this invention would
still be applicable. Similarly, there may be other
ways in which to thicken or thin the base of a profile
than that spec;f;cally illustrated herein. 'Likewise,
extrudlng the materials in a cast system as contrasted
to a tubular system would generate dlfferent levels of
transverse stresses and effect ‘actual rib spac1ng to a
degree, yet the process would still benefit from
employing the method of the present invention. Further,
if the dimension Y were something less than zero, rib
spacing could still be”affected but then one must look
at other posslble associated problems, such as exce551ve
th1nn1ng, to determine the practlcallty of such structures.
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resi n supply-the principles of this inventicon would still he applicable.
Similarly, there may be other ways in which to thicken or thin the base of
a’profile than.that specificcally illustrated herein. Likew se, 25 '
extruding ' the materials in a cast systemas ggrasted to a tubul
woul d generate different |evels of transverse stresses and effec
rib* spacing to a.degree, yet the process would still benefit fro
t he~met hod of the present i-nvention. Further, 30 if the dinmension Y were
sonet hi-ng |l ess than zero, rib spacing could still be affected, but then one
nust | ook at ot hefdPdEiPPRALY s SBEP BRI NGRS SHights benpdacedcadipgent to ™
t‘hi nni ng, to detethenfemAtepprsfil@l ingtedd VL e madleUbetfile or

A;dditionally, pr o e 1 d adj.ace t he fenale profile
instead of the ma%ewg%g ?I g’ogifgg%j g%%%f%gf b‘géjrﬁ%r {)l}’itle%s??‘ggﬁgf‘ﬁepm?l?es

i nt erengagi ng pr oMiEBE KrkAt different feonfikguratiions oxi bes formed 66r ned of
5 different rategigiferefN8nmabebfals cehdn Sge fuded dh sReat Feimckrand
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each. formed adj acefepg pEsthisi imventiond an extruded
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"t her nopl asti c. formed on a filmor sheet stock, the profile
havi ngfa\basem'@ﬁﬂ lelmllllg"st to the ribs, and the base, pI’OfI lle and -~
ribs ext ru rom & di*e and joined to formthe film 10  or sheet

st ock hey are being sinultaneously extruded with the filmor sheet

st ock, e extrusion process introducijgg.lateral stresses in the filmor
sheet stock, the nmethod conprising sizing the depth of the die cut-out for,

the base so as to obtain the 15 desired spacing between the ribs, the -

spaci ng being such that the profile and ribs nove together as a unit when

t he cIosuEgggggflle is engaged Wi th or separated froma conpl enentary

closure p ' 2. A nmethod as clainmed in daim1l wherein the
rib spacing is decreased by increasing the thickness of the base portion.

3. A nethod as f'a'Nﬁﬂetﬁbéj6!r@énﬂ*ﬁi?iﬂgtbﬁe2§pac{ﬂ? éPafi@Q i's increased
by de rea5|gg ghe thlckness of the base | osur e, for
d

cont aPner €8 orped, ad ?ﬁ%?h%p?a§?§QQ?F} §1§he%§ a?tﬁ?EY%@%ﬁe conpri si ng
30 intetherhioplaétitectoserenpréfilat forned @meafasmner el enent having a

base port n | e ormed with the
base Bort%gﬁe@ gggék g@# ég%%é}%)éywkﬁgg§géé lt'at a di stance

fromthe peast| tosthej cibsi 4nﬂ e b?ﬁ@eer@ﬁlh@ agbh%nt of the )
profile, %ibgaeﬁeﬂﬁhea%feﬁyampél&ﬁdo ened es foeh e €1 gent, 14 -

the ﬂ@ Sﬁag%ﬁgtragégﬁa§§n€ﬁ%;n§gg gbfgéegimufganeousflCkness of the fl|ﬁt

extruded with the film or sheet stock, the extrusion ' .
process introducing lateral stresses in the film or : .\J
sheet stock, the method comprising sizing the depth
of the die cut-out for the base so as to obtain the

15 desired spacing between the ribs, the spacing being
such that the profile and ribs move together as a
unit when the closure profile is engaged with or
separated from a complementary closure profile.

20 ' 2. A method as claimed in Claim 1 wherein the
ribispacing is decreased by increasing the thickness
of the base portion.

3. A method as claimed in Claim 1 wherein the
25 rib spacing is increased by decreasing the thickness
of the base portion.

4. A closure for containers made from a
thermoplastic £ilm or sheet, the closﬁre comprisiag
30 interlocking fastener elements, at least one fasteﬁer
' element having a base ppftion and at least one rib
and a profile integraily.formed with the base
portioh. the rib being positioned adjacent the
profile at a distance from the profile sufficient for
35 interlocking engagement of the profile, with a
complementary profile on another fastener'element,



height_sighificantly | ess than that of the profil whi ch t hey
are adjacent: 5 5. Aclosure as . clained in d ai gMﬁ‘ H"Wi(ﬂ'“fast ener
elenent has a rtib forned on each side of the pr : W Mg WELE. AT

closure as:.claimed in Claim5 wherein the distance between the crest 'ﬁg“.

-~ the ribs is from1.78 to 7.6nm (0.07 to 0.30,inch). 7. A closure as I
in~Claim6 wherein the 15 distance betmeénl%hé crests of the ribs is Trom

3.34t0 S.Imm (0.13 to 0.20 ‘inches). 8. A closure as clained in Claimi4

conprising a pait,.Qf t e havji e

I nterl ocking naléhgnaggéngngéghf?Fggﬁga%dtgg?ﬁﬁggénggg%gé% gg??igﬁemdth a

pair of ribs for¥bdcknesschRfsthe EilBneropheat andrthesrils havipgsare as

cl ?i med }_nl a ai gh%ﬁ.‘é’ﬂ%rSEEnEBQcaﬁtI{thﬁ_sgtﬁaﬁxthﬂﬂedfFﬂheiP?_&Fi&éde of the
mal e profile an e _space ep,.the ribs,an e male profile is-
sufficient to pef FePﬁe%PewﬁﬁgﬁpﬁaFrl8rFoagﬁ§g§épthe mal e profile bnetween
the ribs andSthe nmale profile. 30 10. A closure as clainmed in daim?9
wherein the male profile ig- d. i emo e i ¢hgnt to
permt ready interlock?ﬁg énggééﬁgﬁtagg%gggﬁé?hghng}gigngg?gﬁgFnggg iles.
35 11. A cl osur e fastengrmedemant] has 8 rib.formed on each side of the

profile.
10 6. A closure as claimed in Claim 5 wherein the
i\; distance between the crests of the ribs is from 1.78

to 7.6mm (0.07 to 0.30 inch).

7. A closure as claimed in Claim 6 wherein the
15 distance between the crests of the ribs is from 3.3
to S.1mm (0.13 to 0.20 inches). :

8. A closure as claimed in Claim 4 comprising
a pair of fastener elements having complementary
20 interlocking male and female profiles, and a
thickened base portion with a paif of ribs formed on
each side of one of the profiles.

K./ 9. A closure as claimed in Claim 8 wherein the
25 ribs are extruded on either side of the male profile
and the space between the ribs and the male profile
is sufficient to permit the female profile to engage
the male profile bnetween the ribs and the male

profile.
30 .
10. A closure as claimed in Claim 9 wherein the
male profile is extruded with a stem of a length
sufficient to permit ready interlocking engagement
between the male and female profiles.
35

-11. A closure as claimed in Claim 4

-~



substanti al | y\m mamwﬂmr\ﬂ descri bed with reference to and as . }
‘illustrated res 1 to 3, or Figure 4 of the acconpaﬁying‘
drawi figsy 5 12" A process conprising a nethod as clained in CCaim1 -
and u@%%antlally as hereinbefore described wth referénce to the

acco /ing drawi ngs. 13. A fastenerlsel enment whenever nmade by a 10

process conprising method as claimed“*n any one of the ains 1 to 3 or 12.-
14, A contai ner conpr|5|ng two flexible sidewalls and an interl ockabl e -

closure dgy gfh ]%g heé¥ein®dforanlded casived RAdri al and including
astener e

i nterlockin ments, the fastener el enents r1 B ctively

conpri si rRefRTenGhEa A ag|iddust rated. (s anyeons of &% i nt erl ocked

conti nuougl ¢p 0¥ Lror@ M?ﬁ% o rggnathd dewiwmmmgsl the 20

side-wal I's, external anges fornmed on the upper exposed edges of the walls

and extendlng outwardly of the proflles and adapted to be gripped and drawn

apartSto separalz. t.thepmaﬁs's emmn’rtlhiltrma g meathodkenrspailaimgserddd by drawi ng

the profisfsif plaré,%(ﬂ J}P: (Hs‘)%f‘éi-é%hwm Reddisgedfil es toget her
an 1 ncline

and a struc ure W gener al p] anar surface adjacent at | east
one S|de'!#thnﬂeﬁﬁEﬁEF?rﬁﬁIﬁﬂﬁﬁQFQﬂmEfQ%ﬂQg: AW ESof the cl osure profiles,

one -of the fastener el ements being as defined in any one of 30 Clains 4

to 11 or A co ner - i 4 ein the inclined
general ly pI ana}s Lﬁ €%€f§r§e ﬁe%beﬂ%% \ﬁ:""nmdje[ b cteJure 35 16. A
cont k0 ner peeces si cempt bs Digimeti®dtas cilaimed in any one of

the Claims 1 to 3 or 12. o i;)

14. A container comprising two flexible
sidewalls and an interlockable closure device formed
15 of resilient plastic material and including '
interlocking fastener elements, the fastener elements
respectively comprising male and female closure
profiles operable for being interlocked continuously
over a predetermined length and connected to the '
20 side-walls, external flanges formed on the upper
exposed edges of the walls and extending outwardly of
the profiles and adapted to be gripped and drawn
apart to separate the profiies with the container
being opened by drawing the_profiies_apart and being W
25  closed by pressing the profiles together and a
structure with an inclined generally planar surface
adjacent at least one side_of and along the length of
a selected one of the closure profiles, one of the
fastener elements being as defined in any one of
30 Claims 4 to 11 or 13. '

15. A container-as claimed in Claim 14 wherein
the inclined generally planar surface is on both
sides of the structure.:

35 . _ .
16. A container as;claiméd in Claim 15 wherein



-16- -a-sjmlar structure to the first-nentioned s ed al ong
the I'engt'h of: the sel ected one of the closure promm} E e side
t ifer eof opposite fromwhere-.the first-nentioned s ure  ms l'ecat ed.. 17.
A container.as claimed in Oaim16 wherein the cl osure profiles and f~éf~

structures are forned of the sane plast|0|nnf¥|eﬂ as that of which
sidewal | s 10 are formed. 18. A container as claimed in any one of

‘Claigs 14 to 17 wherein the selected profile is the male profile. 15 19. A
t hermopl astic Shegts ifdd B IErS o Efﬁsstciufédﬁ%déa wm:@

Clains 4 to 11 or astener elenment as clained in I'm 20.
A cont ai ned as cl ia? n%QF#terG%‘?ﬂgl&hﬁjb’sﬁ%ﬁftq A\ %ﬁ%%f%@e Hescri bed.
25 30 35 the closure profiles adjacent the side thereof

opposite from where the first-mentioned structure is
S located.

17. A container as claimed in Claim 16 wherein
the closure profiles and structures are formed of the
same plastic material as that of which the sidewalls

10 are formed.

o .
18. A container as claimed in any one of the
Claims 14 to 17 wherein the selected profile is the
male profile.
15 ' )
19. A thermoplastic sheet or film having a
closure as claimed in any one of Claims 4 to 11 or a
fastener element as claimed in Claim 13.
20 20. A contained as claimed in Claim 14
substantially as hereinbefore described.
oo 75
30_

35



