WD 01/ 60706 PCTI USOL/ 04971 GUSSETTED PLASTI C BAG This is a
continuation-in-part of U S. patent application No. 09/504,427 filed on
Febr uar ywbda1/68H@0, which is incorporated herein by referepcrUsHiiisr1
invention relates to plastic bags and, nore particularly, to gussetted 5
bags, especially bags commonly referred to as T-shirt bags. Background of
the I nvention A bag commonly in use throughout the United States and

el sewhere is known as a T-shirt bag. T-shirt bags are custonarily nmade
fromtubular plastic filmwhich is gussetted, sealed and cut to forma bag
w th handl es on the sides ofgt§erPeeD PRLASHECTHNE es for a T-shirt bag are
formed fromthe gussetted side regionsS. AsS a result, when the bag is

| oaded and lifted by the handles, relatively large forces are applied in

opposite directiontothe areas at the ctions of the bot seal and the
ooaet rol e TheTBAg * tHirertan T oLR: PRIy PloaaN 9o HaSd

J unct | onigc e Reblualis1d 03040 ihidhitheleldienhardas, 15 1 an over| oaded
bag does not rupture at the gusset -bottom seal” junctions, it is likely to
tear at the handl e'EhlsTlh&nh@mrﬂlzﬁss toqﬂ\asbebsgsradgmemmwdlaﬂlhey gassettethde

wi der, but the width of the \%‘é%ﬁ IS I| ted to the wwdth of the gussets,
and t he RagBEsPavdYRAgs spramopyere & ath rh‘i’ﬂﬁsl ons of the gussets and the
bottom seal. To overcone these probl ens, the t hi ckness of the plastic film
can be 20 increased or the quality of the pl astic can be inproved but the
j unct i orBackghiuhé of serlengitivaned pr oporti onately, will remain the weakest
areas in the bag. These solutio eover, result in added expense by

virtue of the incrddascommony i linth H?O‘éﬂbé’ﬁf thePntedSiates anghr prarhers 81 .
Fur L her S AR bbb RUliAk g£%4%ﬁ§stgrﬂ§§®tr}1¥(fé: R RN TR WO 25

gussett regrons a e sl Wi ce ungussett ed

portion ik guisbeed, e&Nédind ciheo ﬁﬁﬂﬂdmvmﬂaﬁ@d\lﬂlcﬁhhé eidesof the bagal at the
bottom of the bag nust provide sufficient heat to weld together all four
I&yers in the gussBlﬂqléadld%eég‘?roaﬂé shirhbag are forpied frpamthe gussaitci sidegegipnsed f or

the ungugsetded SRR fH2baf RIbAMRA%ha iR BY%he TARIEXSRIREN N reaPRLd d

applied in opposite direction to the areas at the junctions of the bottom seal and the gusset

folds. The bag, therefore, is most likely to tear at those junctions when it 1s loaded and
lifted by the handles.

15 If an overloaded bag does not rupture at the gusset -bottom seal junctions, it
is likely to tear at the handles. The handles can be strengthened if they are made wider,
but the width of the handles is limited to the width of the gussets, and the wider the gussets
the weaker the junctions of the gussets and the bottom seal.

To overcome these problems, the thickness of the plastic film can be

20 increased or the quality of the plastic can be improved but the junctions, while
strengthened proportionately, will remain the weakest areas in the bag. These solutions,
moreover, result in added expense by virtue of the increase in quality or quantity of the
raw material.

Furthermore, when the tubular film is gussetted, the thickness of the

25 gussetted regions at the sides of the bag is twice that of the ungussetted portion in the
center. The sealing means which forms the seal at the bottom of the bag must provide
sufficient heat to weld together all four layers in the gussetted regions. This is more heat

than is required for the ungussetted central region of the bag. The excessive heat applied



WO 01/ 60706 PCT/US01/04971 2 to the ungussetted portion creates a
weakness, particularly in the area of the junctions of the gusset folds
and t he wotgigooseal . One possi bl e approach to this probl epat/esdimesmcr ease
the sealing time by decreasing the spged of the sealing process. This
change, however, does not totally solve 5 the problem and, noreover,
because @fthé iEd8418FoRiIn et @G EAI@BsS PREGUIaFIP Fiht Srdalbf theRhERGRGICOSt S
for the final product. The principal object of this invention is to provide
a gussetthegugpeafidscariddhe beltdmekedls st ronger than prior art bags of

conpar abl e construgtion d which is .essentiall no re expensive to
make. 10 Another of'6BbSSBHe pRRrofch/a TuF BiPoen R draviiadieocg AL HPREY ol asti o
bag in ahi&Eink e ipés bl #RSeAinglfi6ccdy STIRE chaodShatdes @Bks hdtN6taBy Soln@t the
weakest areas of the bag. A nore specific object of the invention is to
pfovi de tha pexhicroand, mengowdr, dcpresegiftlendastease manoedurtioo sp¢edTreshity in bag wi t hout
signifi c.antI%/@ i ncr&ashn? tlhe go t of manufacture. 15 A still further

obj ect ofCEERAT;GRSIS iP5 1BF Tinal Rrg "bc?'ovi de a T-shirt bag having wider handles

for a given thicknegs,@hcipdidsebCof thisThveadBRR 06 pRévillDE ghvaad f[))l‘aﬂié Bhg
accordance with the invention, at |east one plastic tape is bonded to the

bot t om o¥hiah gustseigtetiapbast irtbigsef ovmparableeghonictibn eid ihodhuslessentoallyi s ¢l ose
to, the junctions .20 between the gusset folds and the bottom seal.
Pr ef er ablqMOfS B PEAHES 4Rk ppl i ed to opposite sides of the bag or a single

?ﬂ) astic tape is fohgdefl-AMi08%rHREnPERon is”@)%r@@c/iti@ﬁ ugs%ttE(PPFaEW L the

orces nornmally applied to the seal/gusset junctions to the tape so that
t he bag which tieojunttaong e tHeemussdt ifolds andisehhincare ast the weakest weag ohihbeibags. | n
the Drawings 25 Figure 1 is_a front plan view showng a prior art T-shirt
bag for purposes ogm%fﬁﬁp%fé% PRRCt ot inuersion;is loproxidFia fEpnaisw | ¥ng t he

line 2A- s%f%ngtfheﬁ:l'ng WBnventional T-shirt bag without significantly increasing the cost of

manufacture.
15 A still further object of the invention is to provide a T-shirt bag having

wider handles for a given thickness of plastic film.

Summary of the Invention

In accordance with the invention, at least one plastic tape is bonded to the

bottom of a gussetted plastic bag over a region which includes, or is close to, the junctions

20 between the gusset folds and the bottom seal. Preferably, two tapes are applied to opposite
sides of the bag or a single plastic tape is folded across the seal. The effect is to transfer
the forces normally applied to the seal/gusset junctions to the tape so that the bag will no

longer tear first in the areas of the two junctions.

In the Drawings

25 Figure 1 is a front plan view showing a prior art T-shirt bag for purposes of
explanation;
Figure 2A is a sectional view along the line 2A-2A of Figure 1;
Figure 2B is a sectional view along the line 2B-2B of Figure 1;
Figure 3 is a front plan view of a prior art T-shirt bag fully loaded,;
30 Figure 4 is a bottom view of the fully loaded T-shirt bag shown in Figure 3;



Figure 2B is a sectional view along the line 2B-2B of Figure 1, Figure 3
is afront plan view of a prior art T-shirt bag fully | oaded; 30 Figure 4
is a botwormusome of the fully |oaded T-shirt bag shown i npdi/gsgimedn WO
01/ 60706 PCT/US01/04971 3 Figure 5is a front plan view of a T-shirt bag
in accordance with the invention; and Figure 6 is a bottomview of the

T-shirt bag showFigare igurfeor® pfailvisw bpattadhirt blg BiicBordande Witgide plan view
of a machine for applying reinforcenent tapes 5 to both sides of a bag;
Fi gure ipyentignggnden| ar ged view of the tape application stations shown in

Fig. 7, Figure 8 4. QR vi.ew of tg ichi ne shown.in. Fi - Figyre 9 is
an expl oded per sp%%?nl%vilg\%ibé)\l%grghvéw ﬁ}?onﬁfscl?lﬁte 1 %‘Vﬂé’bfﬁgufegspglﬁyll.@aq%g'
applied, the nect@Epinem ik arsi@RPAYViBE dfhenatRRRIfof éfgﬂyihglragfo@ée%%E {pkd y the
sanme; Figure 10 is a side sectional view of the devices which bond the two

Yapes tpbothedespbediage sides of the bag; Figure 11 is a side view,
partially in sectd.on how ng,.a chani.sm.f or .0l ding .a single. tape over
the bottom of a b%éurel Eiaéllf}c‘llear%eg{e‘flgwgf g\e&%pesaé)@ﬁl%tﬁ)é’l S%\‘}lo S@‘%"‘EH’e devi ce

shown imghFi;g. 11, jhst prior to folding; Figure 13 shows the mechani sm of
Figs. 11 and 12 after the tape has been folded over the bottom edge of the
bag; Figure 14 sHogwrednethenr viewsddhemaching showen infigrit;i on; and 20 Figure 15

h nmbodi t of .the invention in which a non-adhesive tape is
enpl oyed. Dot ai | GACBESP FREVOHIR REPTRGFYE HeT-SLAMA eRgie dndesit ker: qur e 1

16 or  purpesARdohe Sdehanah if&MppRing WRYipBEr t@ﬁ(@aﬁmﬂéﬁfessgrﬂﬁall%ﬂe §RYe; be
manuf actured from an extruded 'tubul ar form nade of
Figure 10 is a side sectional view of the devices which bond the two tapes
to the opposite sides of the bag;
Figure 11 is a side view, partially in section, showing a mechanism for
folding a single tape over the bottom of a bag;
15 Figure 12 is a side sectional view of the device shown in Fig. 11, just prior
to folding;
Figure 13 shows the mechanism of Figs. 11 and 12 after the tape has been
folded over the bottom edge of the bag;
Figure 14 shows another embodiment of the invention; and

20 Figure 15 shows an embodiment of the invention in which a non-adhesive

tape is employed.

Detailed Description

A prior art T-shirt bag is shown in Figure 1 for purposes of explanation. By

way of example, the bag may be manufactured from an extruded tubular form made of

25 polyethylene. The tube is then partially gussetted, forming an inner fold 10 and two outer
folds 12 on each side. The flattened, gussetted web, which includes outer panels 11 and
13, is next passed to a welding station to form a bottom seal 14 and an upper seal 16. The
sealed web is then passed through a die cutting station in which the individual bags are cut
from the web. The bags are then stacked (for example, in stacks of fifty bags) and each

30 stack of bags cut to form cut-out regions 18 in the bags. As a result of the shape of the

cut-out region 18, two handles 20 are formed in the gussetted side portions of the bag.



25 pol yethyl ene. The tube is then partially gussetted, form ng an inner
fold 10 and two outer folds 12 on each side. The flattened, gussetted web,
whi ch i nwowdgs7oeut er panels 11 and 13, is next passed torear/sdidisgry station
to forma bottom seal 14 and an uppersgseal 16. The sealed web is then
passed through a die cutting station in which the individual bags are cut

fromthe web. TheThagssat® Hagebnimakedulck edgicnsadIl, @ach &f \slhidk kontaihs fi fty
bags) and each 30 stack of bags cut to formcut-out regions 18 in the bags.
As a r efour pligsfoftfHen, apdypecrifal foveon 23R whish cpaiginsonistva plisshdhaingsholeasr e
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whi ch cianh@idasonsouroptth@s Pedctic h1|1}m1t i8ndt Foscidn tb&lpprersslHéﬁt 32Be Wpiah
contains only two plies. During the heat sealing step, sufficient heat

hust be2Zpphewsdhere arhen!hove bhesons & rsubaapplientigalad th heat taripdigefosm they t he

regions 2 t oget he Pra tica | ess heat to
ha et R oNR 27 PR Eebsiyel el PP feeBET TR BedBufitithts | o0P DO
of the healsiveamui tedschP14 RrBakfiRed lﬁﬂaéceia&allreglbﬁqagns 22A produces excessive
heat in the region 22B. Because of this excessive heat, the seal 14 is

weakened in the c&htsal 14 sfoonedtBe scphiag beavhith i movﬂmcmaca“s@dht ng bar

whi ch t tagt, with the th d b d t hrough
A scal 1 6 RRERo i RN B bt o e dUBEE) TREGR R ahlertelGh The |

16 enper aidpeRit oh AR t@ﬁ’aﬁeraﬁﬂ@oﬂﬂ‘@ Ik, thd @B af tntne%flﬁ}%rba? Bnliftew¥hindand the

pressure applied e bar. The thicker the plastic layers, the greater
t he heatreantb’mpheqbbgmhae 'rquthlcrl@dtltemla&bllcr}a}tel‘ﬂeﬂmbatbn the he@rapdtoer heat can

be provi ded i.ncreasin the erature of the se bar or the dvveII
e GPGTHEERYISL IPHE Tt s, SREUELIGY P BoRroXIior v GePrrSeisoe |
preferat@hag lgan BF(iRasH Hafaameawen%rﬁ@b@%&%nglahxnereas@rlﬁsfesglge@svlmtq i5

i ncreasin whi ch, of course, slows the manufacturing process. By
way of lagedaqbe,lt lsfprtﬂ&eabﬂmuookﬂeasss tﬂﬁpd:rhtmrel\aibsuastldlﬁz mordans avaidseal bar
heated to 350FV\£ UII’ adw? time of .%@Iseconsat a
l%ressurlécr(??s‘%dff “m]efw ﬁlé ﬁP Eﬁ C{HRUIAEREINEPTPGEET e AU Y 30

m Crons,,, . ?@tﬂ@t}ﬂé\ﬁlegs &*t weBhs p@ﬂl‘?c%@é 088Gtk h&lfed t%é%@rbqiwflle of the

seal bar I's iI'ncreas to 45 F and the pressure 1 ncreas mnomlly to 46
psi . 20ptngillyaeduitd 4 distli aineftheecpndsat agréssuresiiids tpsbag thaf thekneds ofigis: been
| oaded \Sgbdis increased to 30 microns, the same dwell time can be obtained if the temperature of
the seal bar is increased to 450°F and the pressure increased minimally to 46 psi.
20 Figure 3 illustrates the prior art T-shirt bag after it has been loaded and
lifted by the handles 20. The contents of the bag will exert a force due to gravity indicated
by the arrow F. Because the handles are attached to the bottom of the bag at the junctions
24, the weight of the contents in the bag creates equal forces f;, and f, which are applied in
opposite directions primarily to the junctions. Consequently, these junctions are the areas
25 of the bag which are most likely to fail (i.e. tear) if the weight in the bag 1s excessive.
As the gusset becomes deeper, the tendency of the junctions to fail
increases. The area of the junctions is weakest when the bag is fully gussetted, i.e. when
the junction of the inner folds 10 and the seal line 14 meet at the center of the seal line.
On the other hand, deeper gussets are preferred because they allow wider handles 20.

30 Wide handles are preferred because they can bear more weight; moreover, from the

consumer's view point they are more comfortable.



lifted by the handl es 20. The contents of the bag will exert a force due to
gravity indicated by the arrow F. Because the handles are attached to the
bott om oWQ higelisesy at the junctions 24, the weight of thePcaniseno47i n t he
bag creates equal forces f,, and f2 wiich are applied in opposite
directions primarily to the junctions. Consequently, these junctions are
the areas 25 of tAminimgtedhabote, drestmpsth of hKethirtbag tai be {ncreasedtgar) i f the
wei ght in the bgg i.S excefst%sli ﬁ: As the gusset becones deeper, the tendency
c herB&s

of the jREAEASINGHAC thackngsy o the quphy of theplastics hethjad wdushoimsrease heakest
when th i, ful t.ed: . H@% i i f i.nner folds
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hand, dedpdrtakessgeths farces pnéihets sapabecths jenctibay2alvhonthsitders hadel. s 20. 30
W de handl es are ,&r ef erred because they can bear nore weight; noreover,
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pl asti c24bahb tapk 36HE sliowmexteadieg frod pt@asin Ao J0me Tradendihios tHenY s inon
achi eves superior results by providing a reinforcenent tape which takes up
t he for €8Ycal bHHihgdareshsviddicdprgar Hanjthadisiapersbaweghis junséiopags prd.livaded. | n

5 accordangc ith t inyent i hown.in Fi gures 5. and. .6, a tape 30 is
bonded ggnetrﬁéweggﬁegﬁnqeotfl &f%kgé t@é;%re‘aé%rr %lsesre”slfeoé‘fenlef 'a%ﬁrpélélrr’§§'s HgRbsorb t he
foor ces  @pincedtht etrédigh pohetbag isore &hn adogiphABR iB86rchs 8 MMNhRXhERIING from
point 30A to 30B. The length of the tape is not «critical but the tape

shoul d beher vieglss a f hancrondagdihgyiagdwo Dammewn taies 1§ sbstanbalyy 2as lamdy toi fail

general ., the.la t he,tape 30 h reater the reinforc nt. ..

aor or Fsrhroiotpd that 30 678 Rn 2Re b MBS B Sh ete P RS B3R B etotian o
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having two 15 micron tapes is substantially less likely to fail at

j unct i otte 4, htiaapaa8oanvs crayrperaplishiocdacipsidv plids tagend Hressattrirekriiesd! at t he
jeuncti o ontenpl.ated that .
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bag and;iRgos &8s R34l bYskharatbRaR8, BE BLLYAE 1 Mch 8§uRe.OA JoRpbR1&1eNg
junctions 24. Sone benefit is obtained if only the junction areas are taped
by sepatapedaviapegpressore sexanyd alhciize mye sigehbet a Aigrovayphopithaneals are
useful including the material from which the bag is made. In place of a pressure sensitive
adhesive, a thermally activated adhesive coating may be employed or the tape itself may be
20 made of a material which can be welded or sealed to the bag.
The dimensions of the tape also are not critical. The tape may extend about
two mm above and below the seal. If a single tape is folded over the bottom, the tape
should be wide enough to extend two mm above the seal on both sides of the bag.
Satisfactory results can be obtained by using only a single tape applied to
25 one of the panels 11 or 13. Ordinarily, if the inner folds 10 of the unreinforced bag are
pulled apart from the outer panels 11 and 13 (which are bonded together at junctions 24 on
seal line 14) the outer panels will start to tear at the points 24 at the same time. It has been
observed that if a reinforcement tape is applied to only one of the panels 11 or 13, the
tendency of both panels to tear is substantially reduced. Again, the dimensions of the tape

30 are not critical and good results have been obtained with a tape which extends over both of

the junctions 24 and which ranges in width from 1/4 inch to ¥ inch.



tape having a pressure sensitive adhesive may be used, but a wide variety
of materials are wuseful including the material fromwhich the bag is nade.
I n pl ace VP 0H6QFpessur e sensitive adhesive, a thermally adomvasoedssadhesi ve
coating may be enployed or the tape itsself my be 20 nade of a materi al
whi ch can be wel ded or sealed to the bag. The di nensions of the tape al so

are not critical. THees drapawumbyr eidiébenapodtssed aMd MAohake \er mach fhalons t he
seal. If a.single tape is folded over the bottom, the tape should be w de

enough tloshast bag 1vibe PRocesacisrredito ahoxe whsraghe mdivideal begs agsubligm the
Sat i sf - i ' i,nal lied t
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unr ei nf eiecirdionnageahoteach bl Adt pR@rth sfackif! he inditaed PeRiel msikdd 8ngbpldng Whi ch
are bonded together at junctions 24 on seal line 14) the outer panels wll

Start t&cnasae lapestarangpiclded tage may else bsanplied- me. 1t has been observed that

if a reinforcenent lied to @nly .one o he pane 11.,.or 13, the
t endency of both &%%qgu%%at?dgﬁ?ﬁngmglﬁtbs eas%%lls éﬁ Iai}cfl I] é&ﬁc@&?eié%ﬁ“#hr?%e
di mensi aiif a@hy filden thapdgSOf AE BaflOln sohictfré@dssedNthe Baslark @GLAHdSscliRYE been

obtained with a tape which extends over both of the Luncti ons 24 and which
ranges isinwliageoisiy g hotknifedn whichvase Hetsealpgedorsey aghepaigessdhedngr7l 6

There are a nupber. of different 0Cess and machi nes for nuf.act uri ng
T on vt B Ju e g, LA RS S RREP LS weh] 1eh il bags
1@ e cut ifveaidd Weuldirke afndtshagkeshe vhEONYEREHQNAstARLRYsdRRGifRe coul d be
used to bond one or two tapes to the bottom seal of each bag just prior to

st acki ngussggingealee Hitkelbagodnes noi insludadamstlesappl yi ng 5 separate tapes, a
single fol ded tape nmay al so . lied. In . the i]lustrated. e i ment, the
seal s 14 and 16 ai‘éscf%? ﬁ@gs,ggg}uﬁ%ggsr%rgprqﬁw%{;ﬂJO{zl}g tﬂPFemgH’égPaggagzshe bag.
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knife in which case t%e seals are formed at the eddges of the bag” The
i nvent i traring seagassivoseapptioe hbése In this bass, thadeiofoneamant teperinietdoodmmcasithel | . I n
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handl _ess%Jthté&BE ofi28&@8sidd otk bhg bags are provided in rolls with the
i ndi vi dual bags
Figs. 7-10 illustrate in schematic form a machine for applying two tapes to
opposite sides of a bag during the manufacturing process.
In the typical T-shirt manufacturing process, the gussetted tube is sealed at

20 its top and bottom (seals 16 and 14) and cut to form a blank 40 (see Fig. 9). A batch of
blanks is then stacked, for example, fifty to a stack, and die cut to form the handles 20. It
is contemplated that the reinforcement tape 30 will be applied to a bag prior to the stacking
and die cutting operation, although the invention is equally applicable to processes in
which the tape is applied at other times during the manufacturing cycle.

25 As shown in Figs. 7 and 8, upper and lower plastic film strips 42 and 44,
respectively, are passed through two tape forming machines 46 and 48. Each tape forming
machine, 46, 48, forms a multiplicity of reinforcing tapes 30 of the desired dimensions
within the strips 42 and 44. The machines 46 and 48 may be similar to label
manufacturing machines and form the successive tapes 30 by scoring so that they are

30 retained by the strips 42 and 44 yet can be easily removed in a tape application station.
This is reflected by the dashed lines which define the periphery of the individual tapes 30
within strip 42 in Fig. 8.



bei ng separated by a perforated separation line. The bags are di spensed one
by one by tearing successive separation lines. In this case, the

rei nf or cee#Y607Gpe i n accordance with 15 the invention wortd/use/egpp i ed
just above (in front of) the perforations, preferably with a separate tape
on each side of the bag. Figs. 7-10 illustrate in schematic forma nmachi ne

for applying two tHpesoted striyspsi4 ereshéhes 0foseta BagesdidINgs bhenraaf act uri ng
process. In the typical T-shirt manufacturing process, the gussetted tube
i s seal a@PsitandJowet @pe applicAdomEatiein S2eag |54, rEepastiviely4 Asanalained betow,dhim a
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define the periphery of the individual tapes 30 within strip 42 1n Fig. 8.
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example, in response to the optical sensing of a properly registered blank 40 within the
tray 56. When the blank is properly positioned, the pressure heads 70 are moved vertically
in both of the stations 52 and 54 which punches the individual tapes 30 from the strips 42
and 44 and seals them under pressure across the bottom seal 14 as described above.

20 Preferably, the heads 70 are electrostatically charged so that after they remove the scored
tape, the tapes 30 tend to cling to the heads until they have been applied to the bag. The
tapes 30 may be sealed to the bag by a pressure sensitive adhesive or by a thermally
activated adhesive. If the latter, the pressure heads 70 in the stations 52 and 54 would be
heated.

25 After the tapes 30 have been applied to the opposite sides of blank 40, the
blank 1s removed and stacked for subsequent cutting of the handles. The apparatus used to
position the blank 40 within tray 56 and remove the blank after the tapes have been
applied may be conventional and, therefore, is not described in detail.

Figs. 11, 12, and 13 show a device which can fold a single tape around the

30 bottom of a blank 40. In this case, the tapes 30 are partially die cut from a single strip 42
which moves vertically. The device includes two heads 80 which are connected at their

inner ends to a central support rod 82 by pivotable connectors 84. The heads 80 are also



imge. The tray 56 includes a cut out tape application region 64 and
registration 10 lips 66 which align the T-shirt blank 40 so that the | ower
seal 14 ®Qe&l/6#@6hi n the cut out region 64 and i s accessi BCE&USo1/040®1 t apes
as strips 42, 44 passes through the stations 52, 54. Each tape application
station includes a vertical track 68 in which a pressure head 70 noves
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to the end of a reciprocating rod 72.
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A further embodiment of the invention is shown in Figure 15. In this
embodiment, as shown in dotted lines, a nonadhesive plastic strip 90 is thermally bonded
to the bag along the seal line 14 when the seal line 14 is formed. The plastic strip 90 can

20 be the same material as the material from which the bag is made. Again, the length of the
strip should be greater than the distance between the junctions 24. The width need only be
sufficient to encompass the width of the seal line. In the preferred embodiment, the
thickness of the strip is about twice that of the thickness of the plastic film from which the
T-shirt bag is manufactured; however, if the thickness is about half the thickness of the

25 panels 11 and 13 the result is satisfactory. It has also been found that the junctions 24 of a
T-shirt bag reinforced by a strip 90 which is half the thickness of the bag (e.g. 15 microns)
are stronger than the junctions of a T-shirt bag made of the same plastic film which is
twice as thick (i.e. 30 microns). Further, satisfactory results are obtained if the strip is
placed on the inside of the bags, e.g. between one or both panels 11 and 13 and the gusset

30 folds.

The effect of the separate tape 30 or strip 90 is greater than the effect

achieved by increasing the thickness of the bag at the seal line 14 which increases the



fromthe Fig. 11 position to the Fig. 12 position thereby separating a tape
30 fromthe strip in which it was die cut. The central support rod 82

st ops butwobeewyng er actuator bars 86 5 continue to nove t /6'505)3?972' ank 40
causing the heads 80 to pivot about thg connectors 84 as shown in kig. 13.
This action folds the tape 30 over the bottomof the T-shirt blank 40 and,
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achi eved by increasing the thickness of the bag at the seal |ine 14 which
i ncreases the WD 01/60706 PCT/US01/04971 9 plastic material available for
mel ti ng ershisatdeél Ng, thereby increasing the strength of tbéTﬂﬁ@ﬁh@7The
presence of the added |ayer of materiph provides greater strength than a
conparabl e increase in filmthickness. Furthernore, referring to Figure 1,
in a stapgardazshirt bag there are four 5 layers of filmin the regions
22A and"two Tayers of filmin region 22B. The thickness ratio in these two
regions is thus 4 to 2. Wien strip 90 is added with a thickness tw ce that
of the individual plies, the thickness of the gussetted areas 22A becones
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fold, a seal line at the bottomof the bag 3 intersecting said inner folds,
and RKanbd%is 193skefled in the gussetted portions of the bag, the 4 inprovenent
conprising at |east one tape adhered to the bottom of the bag and extendi ng
5 across at | east one of said inner folds close to or overl apping said seal

linep whereby the26 tapepla@iuresiriiag ab dofesicy cRiimt Nevhietdis hisewhral tdpae i nner
fold and seal line to fail when the 7 bag is loaded. 1 2. A plastic

T- sher t sERpliedstopepiédsifies afisaidhag, wherein a separate tape 2 is applied to
opposite sides of said bag. 1 3. A plastic T-shirt bag as defined in claim
1, wherein the tape is

1 3. A plastic T-shirt bag as defined in claim 1, wherein the tape is
2 folded over the bottom of said bag.

1 4. A plastic T-shirt bag as defined in claim 1, wherein the tape is

2 applied to only one side of said bag.

1 5. A plastic T-shirt bag as defined in claim 1, wherein the tape

2 includes a pressure sensitive adhesive coating.

1 6. A plastic T-shirt bag as defined in claim 1, wherein the tape is
2 thermally bonded to the bag.

1 7. A plastic T-shirt bag as defined in claim 6, wherein the tape is

2 thermally bonded to the bag along said seal line.

1 8. A plastic T-shirt bag according to claim 1, wherein the tape is about
2 half the thickness of the plastic film.



2 folded over the bottomof said bag. 1 4. A plastic T-shirt bag as defined
inclaiml, wherein the tape is 2 applied to only one side of said bag. 1
5. A pl axoer/@sehirt bag as defined in claiml, wherein treTEEe04921

i ncludes a pressure sensitive adhesivejcoating. 1 6. A plastic T-shirt bag
as defined in claim1l, wherein the tape is 2 thermally bonded to the bag.
1 7. 1A plastic T-shirt AppsasTdafrt PgdadcbrdidioBlfm MREHeRdN alsBgarkBRDelis 2
thermal |y bonded to the bag along said seal line. 1 8 A plastic T-shirt
bag &cca@pplisthpcressspidiimnctionnherein the tape is about 2 half the thickness
of the plastic film WD 01/60706 PCT/US01/04971 11 1 9. A plastic T-shirt
bag according to claim1, wherein a separate tape is 2 applied across said

junctiion. 1 10. Ajpl astA gladtisishirt Bag copAFInk & iphgtid nbeduiing sddigishiayi ng
side gussets, 2 each gusset including an inner fold, a seal line at the
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claim10Q, wherein separ tape 2 is applied to opposite sides of said
bag. 1 p5eASEiel Bt SEREE T SRR Tesp AR b heled BR0edner e n ¢ he ape
is 2 folded over the bottomof said bag. 1 13. A plastic T-shirt bag as
defined in claim1l, wherein the tape is 2 applied to only one side of

sai dlbag. 1 14. AIlpl astA plafiicshishirt treppsakfided inndaini 10, otterem b kepanktetaten t he

tape_ 2.i ncll.u es a pres.aure sensitive adhesive coati ng.
2 1s applied to opposite sides of said bag.

1 12. A plastic T-shirt bag as defined in claim 11, wherein the tape is
2 folded over the bottom of said bag.

1 13. A plastic T-shirt bag as defined in claim 11, wherein the tape is

2 applied to only one side of said bag.

1 14. A plastic T-shirt bag as defined in claim 11, wherein the tape

2 includes a pressure sensitive adhesive coating.

1 15. A plastic T-shirt bag as defined in claim 11, wherein the tape is
2 thermally bonded to the bag.

1 16. A plastic T-shirt bag as defined in claim 15, wherein the tape is

2 thermally bonded to the bag along said seal line.

1 17. A method of manufacturing a plastic bag, comprising gussetting a
2 tubular plastic web, forming a seal line across the gussetted tubular web, and applying at
3 least one reinforcing tape over the seal line, the tape extending into the gussetted regions
4 of the bag.



1 15. A plastic T-shirt bag as defined in claim1l, wherein the tape is 2
thermally bonded to the bag. 1 16. A plastic T-shirt bag as defined in

cl ai m 15wowh@om@sn the tape is 2 thermally bonded to the beguséimagrisai d
seal line. 1 17. A nethod of manufacturing a plastic bag, conprising
gussetting a 2 tubular plastic web, formng a seal |line across the
gussetted tubul ar web, and applying at 3 least one reinforcing tape over
the seal line, the tape extending into the gussetted regions 4 of the bag.
WO 01/ 60706 PCT/ Us®1/ 04ompethod pf mamef.acmrlﬁéﬂmgwl@})ag peciding tuelpinyla pl astic
bag according to claimil7. 2. rein_a repnforcing tape is applied to each
sidegofwéﬁgng%ﬁan r%&ﬁ“%?H%?H%gﬁﬁfm%%ﬁﬁFggpﬁ#Pﬁg pl astic bags according to
claim17, 2 wherein a single tape is folded over the seal ed end of the
bag. 1 20. A nethod of manufacturing plastic bags according to claim17, 2
wher@in the gussetfed ?ubgathad ofabnilectyang etiste bagstascarding tprclam 1t/

appl Lcation.of .the tape.,.1.21. A nethod. o nuf acturing plastic bags
acco?di (oo} %flgg&talpfas EOI%de?veel ﬁhetsﬁgleagll%f’g?’g?)ﬁé web is thermally bonded to
the bag along the seal Iine when the 3 seal line is fornmed. 1 22. A method

of manufacturing plastic bags according to claim17, 2 wherein after the
reintorcing tape R8s béencthppbf mdnuiactonag ehdtiobagshiecdrdyg thataindd, are cut 3
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1 21. A method of manufacturing plastic bags according to claim 17,
2 wherein the reinforcing web 1s thermally bonded to the bag along the seal line when the

3 seal line is formed.

1 22. A method of manufacturing plastic bags according to claim 17,
2 wherein after the reinforcing tape has been applied to one end of the bag, handles are cut

3 into the opposite end of the bag to form a T-shirt bag.



