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PLASTI C BAG This is a continuation-in-pagt of U S. patent application No.
09/ 504, 476 o1febrogd on February 15, 2000, which is incorporaigd;sagph by
reference. This invention relates to plastic bags and, nore particularly,
to gussetted 5 bags, especially bags commonly referredtoas T-shirt—bags.
Background of the Invention A bag commonly in use through inted
States and el sewhere is known as a T-shirt bag. T-shirt g%ﬁm\mwmm
customarily nmade fromtubular plastic filmwhich 1is gusse , seal ed and
cut to forma bag with handmm bag. 10 Thé'*h&ndl es for
a T-shirt bag are forned fr : ' egions. As a result,
when the bag is |loaded and lifted by the handles, relatively |arge forces

are applied in opgo,si,te direction to the areas at the junctions of the
bottom seal and t héhigisseentinugliersin-areobid . patent appbicatjon Mo ¥$504,4XKel y t o

tear at g,hose juncti en.t.i.s |oad and . lifted by the handles. 15 If
an over Iftblgdglc]l Flﬁgrélaa'ofejégalqg@ v?l?}f)]% ﬁfrlgc%ﬂ)o’iaﬁe% hsrein by rgftﬁfﬁ'f’%m seal junctions, it
is likely to tear Bhistimenianeifss o8RGt Hivd, GRite BErtRLAYIHNREGH s T t hey
are made wider, but the width of the handles is I[imted to the wdth of the
dusset s, bagn@spdraally bixgs commaplsredarsed to e Tvabark bagst he j unctions of the gussets
and the bottom seal. To overcone these problens, the thickness of the
plastic filmcan be 20 increased or the quality of the plastic can be

i mpr ove B RUErLAE of HRAhV&RHn Whil e strengthened proportionately, will

remai n the weakest areas i n the bag. These solutions, noreover, result in
added expense by vAmbageowindanhein use timasghdun tipudhitddyStates gudialsewlerefs t he raw
mat eri al,. Furthernore, .the tubular fi,|mi ussetted, the_thickness of
The’ 28 Kbt A REgiagnd -Sibhe SR quioppr biaadsBorsubipcaatidimy iche
ungusset; L i SAed i forms the seal
at the t;%g%g?n@%éf’lsﬁ%d %a%aﬁmg%ﬁ%!\%gd‘gnﬁguff|§c(?gtrllj'?%ﬁfe}§€m§%l d together all

Fhur |ayers in theThpissdiasddr a2 Eghohbag arhifermed fron ¢hdgasetted side regions.

As a result, when the bag is loaded and lifted by the handles, relatively large forces are

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 is 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
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than is required for the ungussetted central region of the bag. The
excessive heat applied 11111211 il P04 teeer rreer ceerr reer el
*OOOOOZ*WW&&M&O?OG PCT/ US01/ 04971 "2 to the ungussetted qu/dgo%l 9% eates a
weakness, particularly in the area of the junctions of the usse‘% ol ds
and t he bottom seal. One possible apprdach to this problemi s to increase

th | i
change. . Fane npRsgted SERLFEEREDR WERRE BlaRudb iy SRR I B TR et
because tk gubst feds aabtheibottpmadalCt i on speed, results in increased costs

for the final product. The principal object of this invention is to provide
a gussetted plasti OnsRgssiblsiapproagh i thisigeblemng o i lﬁﬁl’eéa?e the sealimgdinag by

ke, 100 AREEHE BB sellhd Wby AT e, HowiacterS g BEIBA RSl ot o

bsg in Mielp@dsblérhemuum@fdo@sﬁ beéautsélsmaa@@éaséeﬁﬁl%dambrﬁﬁﬁled|rb§ﬂts%e not the
weakest areas of the bag. A nore specific object of the inventionis to

provi de Wareaseshenstscfonte futal prodeelgt heni ng a conventional T-shirt bag wi thout

significantly incr S|n manuf act ur e. still further

obj ect of the inve 'galte %°§86ﬁﬁ%'“56 ’°§‘HFhprB&ﬁieﬁaﬁﬁsﬁtedﬁlﬁQF%ﬁ%ndl es
for a glwﬁﬁht@g&éﬂg@s&aafpd@k 8 bhags &l doMparibE @k trédticnHed e s R8enkiBily
accordance with the invention, at |east one plastic tape is bonded to t he

bot t om ofio mogrietpensidd thmake.i ¢ bag over a region which includes, or is close
, the junctions ,20.bet set. folds. and the seal.
L“?eferabl y, two tap@QUsF 8gj‘§f)tp?tlt8%mt%8m 1549 P‘é’v ecfegélsﬁefttegﬁ’iasﬂﬁ 4B 3 single
pl astic {,ARK thSjuhelisiRbaRe gﬁs%ettﬂems%ﬁalseal Tie arfdoe te Weakk@ drERNTHR! bagt N
forces norrrally applied to the seal/gusset junctions to the tape sO that

the bag will no | Angere speaficfobjest of the iventoremso pfodeartmnpmmWapaﬁ. I n

t he Draw ngs 25, Figure ro an vj ew sh ng pr art T-shirt
bag for %[Fgﬁg@gglg@fconvennonal?s{n Qag \Blthout s{gn icant )\Mncreasmgt ecost 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,



expl anation; Figure 2A is a sectional view along the |ine 2A-2A of Figure
1, Figure 2B is a sectional view along the line 2B-2B of Figure 1; Figure

3is a f wadr/dehen view of a prior art T-shirt bag fully | 0 B%AZi gure 4
is a bottomview of the fully loaded T-shirt bag shown in'Fi X WO
01/ 60706 PCT/USO /04971 3 Figure 5is a front plan view of a T-shirt bag

i n accordance wt; d hon. i 0 s.a bottom,view of the
T-shirt bag shovmp%gﬁllpf;isééuﬁlggggélgﬁlr?%g?egwh%ﬁgdﬁ?“écofg)l . th'é pl an vi ew
of a nmamiemteonf emd appl yi ng reinforcenent tapes 5 to both sides of a bag;
Figure 7A is an epl arged view of the tape application stations shown in
Fig. 7; Figure 8 I'8Uff gbspa PRt Mfc“t‘l’féhﬁ&éﬁirhgﬁ$ﬂwn inFifgirg 5 fi]ly loaded.e 9 is
an expl oded persp Ve Vi A he dnderneath.tape 10 is
applied, the rrechg .E%ﬁ%sodrﬁg%%ﬁw&g?ﬁ%ma‘%ﬁ%? H’[ra?BBi}HE& Wﬂ’@’&%’ﬁ?ﬁ%‘?qsy t he
Sane; Hodwtlesidés ofsa lagsi de sectional view of the devices which bond the two
tapes to the oppgsite sides of the bag; Figure 11 is a side view,
partially in secttf@H® %mmaﬂ%rgﬁ%mmf hs tape appliationgtatioss stgwen inape over
t he botlt-ig_m,.of a bag; 15 Figure 12 is a side sectional view of the device
shown in~Fi'g. 11, just prior to folding;, Figure 13 shows the nechani sm of

Figs. 11 and 12 aFigere & e toppeewiasthbeeRrhink@heWed iwFRY 7t he bottom edge of the
bag; Figure 14 shows anot her enbodi nent of the invention; and 20 Figure 15
shows an enbodi mefgUEs? tsiia axpladad perspeahivamicshshe wing haw s inderndatpape s

1(? gPl gﬁﬁg appin g;hlegxg% aﬁ%ﬁ fg)h 'a&gg;fg‘g%é gﬂpeg{atpe Eéﬁ@ieééenﬁﬁ‘ﬁy ithsé s%ggym 'n Figure 1
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.



way of exanple, the bag may be manufactured from an extruded tubular form
made of' 25 pol yethyl ene. The tube is then partially gussetted, form ng an

i nner folb d0soapel two outer folds 12 on each side. The flgdf88RR4971
gussetted web, which includes outer papels 11 and 13, is next passed to a

wel ding station to forma bottomseal 14 and an upper seal 16. The sealed
web is then passedrHelyesdRddasli:ohigiut WO Bust RbidA8 20 R, WhinE iHign &Jlﬁaim dual
bags are cut fromthe web. e bags are then stacked Pfor exanple, in

st acks ddurfplies 9f Hlngsandzacentralaie 200 22Bawhichtoniaigs oolyttwopliesr Ducing tleiieatr egi ons

18 in the.b . As..a. | t t h f th - out ' 8, t
nandl es “SURGREPr BTG et MBS SRR e pBran Br bseot wiig ddger s
01/ 60706, fRETE IS4 Wekthet ﬂh‘%ti_@é!@?ﬁ?& fﬁ&ilp%@ﬁblfegEa 21’@2 lés\é@mle%%‘?ﬁe {e&g{ ons 22A,

each of which contains four plies o [ an ntral region B whi ch

6ont ai n82Bwhere thergare @aly tBurplreg; asherehdgapplsmabn ofthethept requiréd wi for theeat
must be %Eﬂl i.ed to the bottomof the bag to weld all four layers in the
r egi ons S¥ A% iR ERSIMNSr22 APPTOAEees SKFSPSIVE hieatdn thi region 228} ertCé“S&;ﬂfI%k}lsl ess heat to
the regj Ea1tines & ; twa [lies: a result, application
f the hgéa}tﬁ}%ﬁ%twggstolf g% me?iegje(@g{eaec%r?rﬁé§§%?%%s 22A produces excessive
heat in the regi oiTh22Bal 1Bde fararddiy 4 ehking Eacasch sanbadtintd dvtmedithide i S
weakened in the central region 22B. The seal 14 is forned by a sealing bar
whi ch i 8ussBNUVFREY L dDIENed thipush & fralingstatien + Bie inepaten etthesealised t hr ough
seal i i i f I t t he
18 erpor ab L il ilne Kb AUERIAPNA, ik 8 ife bEmt af SPRRIG, RO e

pr essur presfipé heysliddybyt the barThethekemthe pesstié hgeR| mstoreatdrali€héat ahdyer gr eat er
the heat and/or  pressure required to formthe seal line, Geater heat can
be provPEEHIBicquiEd &xEarpghe peal lingnfisatgriieat eon berpsovided by incressing ke dwel |

ti . i | i I : ] . | factor. It i
or of or ait R kit Escal e I RHERE bRy B ifreasf e G5 Bone 15 °

I ncr easiange fivek| Ittis prefovhble o imfeasOtengrRratole@ubstaiRIyaA G RE taIaVIIg Process. By
way of exanple, if the thickness of the web is 15 mcrons, a seal bar
lfeat ed insrspgmEwgll time yhghaaf caprse glovsdheamanwfasturingprasesss Beowmydd at a

i ' £, 4h D i Sl i
pressurgxa?nfﬁ)elégg %Ze'tawek(}n?sts{&?}rléam%ﬂelgsm%{o&s g sea artl'lheéte{dgﬁggﬁif L}}"@O 20

m crons,”tite can bé obtaihe _ at | of the
seal bapptifallyfegie @ dwiell tHROST BREcdrde api BReSilre of NS pSiagLthe ThidkAadt bithko 46

psi. 20 Figure 3 illustrates the prior art T-shirt bag after it has been
| oaded #bl 1s 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 is 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

bot t om ofwd bged3ag at the junctions 24, the weight of the F@ﬂbﬁﬂzoﬁﬁln t he
bag creates equal forces f,, and f2 which are applied in opposite

directions primarily to the junctions. Consequently, these junctions are

the areas 25 of 't hes hRcltll ffbvalife SPoul GKPL YRRl delinGea8RY) 11 the

weight in the bag is excessive. As the gusset ne eeper, {he t endency
of the jingreasingnige tlickedsk of thedileaweahbe qudiy af tha phistit, @ th oNwhichNgcrbdse wRakest
when t he ba isbful.b}/. %Jssettecil,. i.e. when the junction of the inner folds
10 and AY AL bag: HHHIg pveaEen aghieyss sursrop Fesplts py\proyihing # reveforcegyent fape ot her

hand, d&aRES tafESHSIR BfRs E’én‘gferg‘g’ tB%QpJ?ﬁtg)?/ﬁ’e?gﬂétLb% 23N (e ?agg{]itsﬁ&?gg'pe 20. 30

W de handles are preferred ause t ear nore we eover,

fSr om t heccardasameth theunemtipoj astshbiveyn Rigarassr sday) aftayd Fois ®ond¥a B4 S0706

PCTI USQl / 0497 5 As indicated above, the strength of a T-shirt bag can be
i ncr eas®QURY OfithPagrosy ekl 4 MdorniEs Lo drsorbrbe forres anplietéo dedtmatipnef t he

pl asti cp4beib t:ﬁ;e Mis%f??\%vg% f%ﬂ&ﬁ)gtf{bg? R&R?ﬁoﬂo ?(ﬁ? J?ggletng{%;%éimgﬁgisirﬁ#akes up

achi eves superior resu y prov g a reinforcemnen

t he for casicdldndihegaposteaphbaloagétthar thedist0rs bedvesh et juR@idR®4imdl paded. 1n
5 accordance with the invention, as shown in Figures 5 and 6, a tape 30 is
bonded €8N Rletheopgs o rre B8, the greatar thesremdercemanta Sarpresingly, thotagbsor b t he

or ces [ ] fil The tape 30 is shown extending from
lfp())oi nt 38&%“6:@%%%?" hlog%et .a%g-ﬁ Orteﬁ}gant%cpoén }?aggoﬁ%fn_cre@ﬁ t @QI’ thy nefsneI.“t ape
shoul d lhel omgR; atlbanictdiEbd i a1pae oISt HREsh tapss ik YiMsstdrdaRy 24s GRAy tb Buil
general, the longer the tape 30, the greater the reinforcenment.

Sur pri sRhigngtionspd thama 39 aisramdirgavhiehproyides thgtsamsfthickeesbagtheymetivhan a
conparabl e increase_in filmthi.ckness, .In ,othe rds, a 15 m cron bag
having two 15 ni c?tolrslC Q%Tenqu%tgmshﬁggflgﬁ{ei%qu '_F‘é)éée }A‘ﬁﬁ@sglvetréh?‘_éﬁqom ak

j uncti ot bA4, bliaBpAaRQapdsGh&bdaP NS ErcR SR 8% § n%lem?sef'n?é feggy at the
junctions. It is contenplated that a single tape 30 nmay be fol ded over the
150t t om be achi¢iedpn dermsuaf reiaferemgeuncaipas 24m§orbe befit iieobtbined dfadnlwihde of t he

g, P LI M SR, S YGRSy SLROEALY, ¢ cpec
by sepatapt@atiapagredsare RRAAPE 8ANESivieMedy tredlldad but AvRAE YRIAPYE fRRrialsaRe having
a pressure sensitive adhesive maP/ be used, but a wide variety of materials
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.



useful including the material fromwhich the bag is made. In place of a
pressure sensitive adhesive, a thermally activated adhesive coating may be

enpl oyed wo oter0sape itself may be 20 made of a materi al PR R oG9 P
wel ded or sealed to the bag. The dinengions of the tape also are no
critical. The tape nmay extend about two nm above and below the seal. If a

single tape is fol fedle aMS nddiberR@ Ul - 48, 8houah to
extend two mm above tﬁe se?sll orllr bot h Sl}t?g(gce%)%ggﬁ%ﬁ%gfg%g%&?i%ggﬁcg}nglgr esults
can be Obshiitrbags.bin thsipreresniefereedso nhore Winge treipdivadhal bags2be onterdh tHehe

panel s | or, 13 dinarily, if.the inner folds 10 of the unreinforced bag
are puI‘Y%’da"gpséW‘ea%‘fﬁ“tvﬁ‘éu%@f Bpingdprahinecpuld be usgd tohprdong er thierfaess to

t oget her@botidth §td1 QR Sackd NGk AL B S, d ] start to
tear at the points 24 at a%alem?g%‘ttdtéltgn%.“}%'tA%Q@lq%gggﬁiboggggértﬁaedémodﬁ?gfy’qgf a

riei nf or ceparate tdmepea sisgledplded thpeanayrdiso wnapplitdt he panel s 11 or 13, the

t endency of both panelﬁ to tear (i s substantially reduced. Again, the

di nensi ons of the Pdpeilhsiraed embedigent,iteasealsid a6old are formed dbauithtrsen
bt ai i i the | ti 4 d which
anges. ity Bt O ST 88 SMEboROl. e bt Gl RRO&Rsba0 71 6 ¢

Ther e arstmaltaneoixdy bph hot khide BNvhiph osse I5EseaRtile ForfTRERE thefcddeHNUE B&4 Ur i N

T-shirt bags. In the process referred to above where the i1ndividual bags
are cut Hesmyanten isediallyarekicableda thig apdatheneqnsitustiansss megllndo fiaatgheoul d be

dto, t f h Lust pri t
P ekt ndUpliof Mot pAWRPRRarh oo D' ST EF RlosBE pESE MR ahires Ph O 1°
si ngl e feuksdathgtevpr ifthy bag doesatot aidldedtindles the illustrated enbodi nent, the

seals 14 and 16 are fornmed about three nm away fromthe edge of the bag.
I n sone processes,InsR@esas. Tsbirchags areprowided in rodiswith thaéndisidyalhaga hot

knife i [ t re fornedat,the edges of the ba The

i nvent i gﬁmgssg ad%%ﬁ[%\) a}%ﬁﬁ?@%@f%agagog png: gﬁ%b%‘l’tsff‘é? Q%BF&SF? Q0¢ g?ﬂﬁgga)é well. In
fact, tlearibQ sheveesive supaymiohdinBave tifsidabd, Yhe Rinfovée@@sQaphir £cordaeSely ed
plastic bag is sealed after gussetting even if the bag does not include
I#andl es tha invernsion wewld de appkied just dbaye (indwnpeHiheipa forations| pefaratil withea

i ndi vi dual hags bein epar,at.ed by a perforated separation |ine. The bags
are ai s parmcal B e B AEeR] IRy

: té&ring successive separation lines. In this
case, the reinforqggentid MRSt irfshendddf?m mchine 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.



15 the invention would be applied just above (in front of) the
perforations, preferably with a separate tape on each side of the bag.

Figs. 7-Wboldooed rate in schematic forma nachine for appll;ef)%] )@iapes to
opposite sides of a bag during the manygfacturing process. In ypi cal
T-shirt manufacturing process, the gussetted tube is seal ed at 20 |ts top

and bottom (seal s Tke svdeeddipLand 48 Ute ltngvécpﬁc%ﬁ abshe ?50{1%11&5 tE{g% gnd dl N

batch of blanks is then stacked, for exanple,

cut to fttppm andowgnhtipe gpplicatipn statxgnscimammﬂ aéspebttvlegt Adexplahed péleonmBet tape
| ed .t and die cutting

oer at | s 3P S8 oB R0 1Bk SRR i Smperis o aess.

whi ch t et fact le. 25
A Shoun i B ge e e B el S a0 Bl B L BRI s

Pespect |rvlé¢r9583wéwaséeuomamcg¢ndmm tape formng ITB.ChI nes 46 and 48. Each
tape formng naczgw B‘H’g le a multiplicity of reinforcing tapes 30
of the desired di melfdcGHa ap CPH?'hO & tapeis phowrpingrigs. HandTife Fipchi nes 46 and
48 may bgyseratds oy tlh@bbﬁgﬁ‘llt £ nes nd formthe.successive
tapes 30 by scori ng so thatnt 9%&3‘%%“’98@.&% pﬁrs?tﬁ%p ksing ﬁ%mﬁ}ﬁorand 44

yet canimageasily renoved in a tape application station. This is reflected

by the dashed lin mhlc deflne t he perlphery of the individual tapes 30
wthin strip 42 i &Y 8 ncipres1a g pobtapeaprlcaisnngith 647akhegstatied Stri ps

2, 44 50 t h d |
162 44 BFTVASS A6r0RSTRERR 0 ULR, 0L PUAN URRRE cand Tover

t apes SfBgmre@hmm isadcdssibleotohhsiagesaststrigs 42, A8iphiseOlabsIR upport ed
W t hin The strips 42 ane 4}? Wi th pt hg re.‘%orﬁ%gﬁ%ﬁ%éﬁso now

a
r ermved ta%?\éﬁ"if&%%’ééltaﬂ?%m@dﬁs R YPItiSRLr88 (8 whochnal pressure hedd 20 60 and 62.

The act 9 and 10.. Fig
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geglon 64 and registration 10 lip 6 which align th FPafk 40 so
19hat t hed 4tusss pnized yilthéhwpmrnerttr@ét}mhlammo and the pressure head 70, for

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 is 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



region 64 and is accessible to the tapes as strips 42, 44 passes through
the stations 52, 54. Each tape application station includes a verti cal
track 68W@O0UM78h a pressure head 70 noves vertically. Thecii8sH/HRb7t he
pressure head 70 corresponds to the arga of an individual tape 30 and is
connected to the end of a reciprocating rod 72. Muvenent of the strips 42
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pressure he F@go for exanple, in r_esgonse to the optical sensing of a
pr oper | yShf%g &Pd3PIaPsHX pegtigredvithintbe suppast 8§ S6yhermedhenisimanisvess
properly ey : heads 7 re noved vertically _in both of
Phe ot et B0 R pality B £33 82083 o (orbihseiatafing s Sorromae trie
strips 48 whicldit4vhsaticlcateathe deReaNsUPSIRT radrs2StelsuR el hhpReeal 14
gi descri bed above. 20 Preferably, ther headséi{?SO are e %rtcétaﬁlggé}abtl camy

a

r ged OBURYERLC BPYRIOWaRd {hertd tdvsingdle keids 8@ pepivbhabdua fiescodfedt&gd t 0
ling toyt til ~they. h b ied to the bag. The t 30
ray Do SAHOFRNT s, KSR YSOR AR BN o1 &b it 0BG T Byrediatior ral | y

act i vat etd sdhstshy end bf tHeherokatdpBlies grBQuRy @asiHE td\e ' {ghi.ons 52
and 54 woul d be heated. 25 Af ltpgrmstﬁr{e Fapes 3 havlgéi eag(ﬁn)le{fgglttﬁeg%asgf? ‘he

opposi t éneshgeismghem resumas 4 thetihisial positidn shownandigd 1anieers ttds keesbsitivn to

subsequ ti of e, handl.es.. The a atus used to position the
ank 4 thrn™tr a OfiHoRedbeen
bl ank %Bmy%ﬁé heftia e%‘%{z’ e ns&?ﬁ-s@ﬁﬂ%#’(ﬁ%&eraﬁhaé egThBropgpk sositioredo
Bpp!l i ed wighin B & ntional and, therefore, is not described in detail.
Figs. 11, 12, and 13 show a device which can fold a single tape around the
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o the ENgstanidlreinforqentent.nEoraxampls, fhedepipiay be apsitigued ahont 1 m sbovemr i n
whi ch i thel@sthdisEalGite: The central support rod 82 stops but the outer
actuator bars 86 5 continue to nove toward the blank 40 causing the heads
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t he tape %0 over thﬁ bot.t om OJ .the T-shirt blank

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



40 and, at the end of the stroke, applies pressure causing the tape to
adhere to the bag. The nmechanismthen returns to the initial position
shown i n Wod1/6b706 Where it is in position to apply the next tape 30 to the
next T-shirt blank 40 after it has been properly positioned<TSW4h t he
tray 56. Surprisingly, it has also been found that a tape 30 applied to one
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of the bag at the seal line 14 which increases the WO 01/ 60706

PCT/ USOL/ 04971 9 plastic material available for nelting and sealing,

t hereby increasing the strength of the seal. The presence of the added

| ayer of material provides greater strength than a




.conparabl e increase in filmthickness. Furthernore, referring to Figure 1,
in a standard T-shirt bag there are four 5 layers of filmin the regions
22A and two |ayers of filmin region 22B. The thickness ratio in these tmo
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
equal to six layers while the thicknesk) of area 22B becomes equal to the

t hi cknes f ur layers. Hence, the thickness ratiois 6 to 4. Stated in
ot her V\orﬁld@-?—dv}ﬁﬁ‘?the reinforcenent strip in place, the 10 gussetted areas
22A are 1.5 tines as thick as the ungussetted area 22B, whereas w t hout

t he rii nf or cenent itrip, the gussetted portion is twice as thick as the
ungussetted portioh 228 playiciTwinbagGofipriSing RSB stk B gkness
ratiop t?@s a&rg&gg@ sotfi thgiﬂj unctions 24fﬂlps. gnhancefgg T Iﬂll?dltab#m% S{%e

d ai ns: i S prinqludige ap 1nnieq fold, sy sspl linerag the tottom affth@bapsintetsebiingn

havi ng ssai®indenfotdsehind hARAES fOMRaGH tHe Ml n inper . fold . a seal Ilne at
t he bgttom of .the bag intersecti ngtlie g%é?ljceﬁ?%ﬁlgps ?Q&BQ?& IpTAYRmERt f or ned
in the gt¥RREISIErepdPrcEmaRt mdans bepatrgfromtsaid plaio \@medherdd @&gfe%&égrﬁ%fgw

t e bottom

reinferc separate fraqmsaid plastic filmadhere 0
of the banl RicHig aciess ?f’gfﬁé’é s2id dnnex fgldslosedp ar pyerlappinglsaid sedldine, safdl OF

over | @ppieinorserhéht s hoineSal i nent_means nat bei ng adher ed
to th.g E@%EI n the regjons V\hgzz?iggﬁeﬁgo thn Egrg&grr%gl‘?nsfn‘gﬁ%me eH¢ said
rei nf br e Whekahy spiddeiaarcarent treanteredyces thet tlent6t the furfioh BEmb EH?;%F 8
fold gingcogleﬁlld leil'lﬁlettgfiifii L rmﬁ}eﬁ thqg%a is loaded. 1 2." A plastic T-shirt
bag as de ined i n clai m 1, & res 1§ °d rei nforcenment neans conprises a
separate tapes applied to opposite sides of said bag. 1 3. A plastic
T-shi{t bag as defined in claiml, wherein said reinforcenent 2 neans
conprises a tape fl ded Blastic Tishirbmgtas defifiedsinicthimag wheérefh saftl RSk nedt Shi I
bag as ' i ' wherein . said reinforcenent 2 neans conprises a
t ape apgﬁakelge%gb {(l;srleﬁyl?%éﬁ%gtgita@gs Bwplicd tQjopposite gides ofgaigibagt i ¢ T-shirt bag as
defirled in claim3, wheX glastiShis i £5008 . ns. conprises a tape
i nclyding a pressure sengi tive %@g%gécoat ?tﬁlgalrﬁ 1, Whéiin said reintorcement

ans comprises a tape folded over the bottom of said bag.

1 4, A plastic T-shirt bag as defined in claim 1, wherein said reinforcement

2 means comprises a tape applied to only one side of said bag.

1 5. A plastic T-shirt bag as defined in claim 1, wherein said reinforcement

2 means comprises a tape including a pressure sensitive adhesive coating.

1 6. A plastic T-shirt bag as defined in claim 1, wherein said reinforcement

2 means comprises a tape 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 said reinforcement

2 means comprises a tape which is about half the thickness of the plastic film.

AMENDED SHEET



1 6. Aplastic T-shirt bag as defined in claim1l, wherein said
reinforcement 2 neans conprises a tape thermally bonded to the bag. 1 7. A
astic T-shirt bag as defined in claim6, wherein the tape is- 2 thermally
bbnded to the bag along said seal line. 1 8. A plastic¢ T-shirt. bag
.according to claim1, wherein said reinforcenent 2 means conprises a tape
which is about half the thickness of the plastic film AMENDED SHEET 11 1
9. Aplastic T-shirt bag according to claim1l, wherein said reinforcenent
2 means conprises i a separate tape applied across each of said junctions.
1 10. A plastic T-shirt bag, conprising a plastic tube having side gussets,
2 each gusset including an inner fold, a seal line at the bottom of the bag

inter3ecting said 9nner A plastioTdhirt 3R&laRBRFES Cflﬁﬁlnf%ﬁefk%gbﬁdgelf%{ectg%gﬁjt

portigns of the bag, the inprovenent conprising at one

separ at eMCARYFOMRELSE Lasicparate thre applied edosseatinef sait juoctionk. t he bag and
extending 5 across both of the junctions of said inner folds and said seal
line, said reinforcenent means 6 not being adhered to the bag in the

regi ohs where the Handl Aplatie TEMinBsL, cWABHARY a bikStid ABE havs he
tendegcy of the fngﬂgtl on .of the innﬁebr fold a%glbseél P?n% l?%%ﬂg%ﬁsze en t he

bag i§ 8°3°B&HEE g an ipges foldca seak ke at thyabpttom ofithe haglintensecting said Gner
wher egn a ied t.o opposite sides of said bag. 1 12.
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14. A pl %?é(fsisgo%cg G Jun && sad innee fpldsand) saidreeallineysaid minfotckmentapeni ncl udes
a_ 2 oresst bd {0 i ihng...1,15. A plastic T-shirt bag as
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16. AV plradudes thp-tetidency bthe amctied ofthe irnér fIl@iE seal it TRl AhbhfebapR | S

AVENDED (shfiea”

1 ' 11. A plastic T-shirt bag as defined in claim 10, wherein separate tapes are
2 applied to opposite sides of said bag.

1 12. A plastic T-shirt bag as defined in claim 10, wherein the tape is folded
2 over the bottom of said bag.

-

1 13. A plastic T-shirt bag as defined in claim 10, wherein the tape is applied
2  to only one side of said bag.

1 14. A plastic T-shirt bag as defined in claim 10, wherein the tape includes a

2  pressure sensitive adhesive coating.

1 15. A plastic T-shirt bag as defined in claim 10, 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

AMENDED SHEET



12 . 1 thermally bonded to the bag along said seal line. 1 17. A nethod of
manuf acturing a plastic bag, conprising gussetting a 2 tubular plastic web,
fogm ng a seal line across the gussetted tubular web, and applying at |east
ne reinforcing tape over the seal line, the tape extending into the

gussetted regions of the bag. 4 18. A nethod of manufacturing a plastic
bag according to claim17, 5 wherein a aeinforcing tape is applied to each
side of the bag. 1 19. A nethod of manufacturing plastic bags-according to
claimi7 thvmwlyubﬁndezitatbab@@on@mmmlmmd over the sealed end of the
bag. 1 20. A nethod of manufacturing plastic bags according to claim 17,
wherein 2 the gussetted tubular web is sealed at both ends prior to

application of the 1t7ape.Am | astic. bags
aggor di ngbt Q claim 17IO Whereglgercl1 ﬁﬁﬁ?%&ﬁ?ﬂﬁ%%&%é@ﬂs@ ﬁ%lnﬁ 3honded

to the? bdgPeidigsticreds farming m@eavlr\hemadrdms tlm@ﬁdt&d&bu&r&ébpﬁﬂtﬂ%lﬁng?& et

met hod, of, E@é]i-b: SLLG accordi to claiml17 erein
after the rejn orcg&ig@tg Xl%]etg gﬁeatBB‘T ?’Eﬁf‘dﬂ% igtocthe gussstted resions of thhhagil es
are cut into the 3 opposite end of the bag to forma T-shirt bag. 4 23. A

plastic T-shirt bag according to claim1, wherein the reinforcenent 5
means 4's not adher & t o A Aethed@f smapufaatting b blastbbageactreingocldian 70t t he

i nner o 0l%&?gréﬁ@kcmgt#ﬁ%eﬁpgﬁegd' ea@)} llfiga}é{hﬁg-r shirt bag according to

claim10 erein t enen %ot adhered to the bag
substantially above the junction of the |nner folds and seal |ine. AMENDED

SHEET
19. A method of manufacturing plastic bags according to claim 17, wherein

- 2 asingle tape is folded over the sealed end of the bag.

1 20. A method of manufacturing plastic bags according to claim 17, wherein

2 the gussetted tubular web is sealed at both ends prior to application of the tape.

1 21. A method of manufacturing plastic bags according to claim 17, wherein
2 thereinforcing web is thermally bonded to the bag along the seal line when the seal line is
3 formed. ‘

B 22, A method of manufacturing plastic bags according to claim 17, wherein

2 after the reinforcing tape has been applied to one end of the bag, handles are cut into the

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

4 * 23. A plastic T-shirt bag according to 'claim 1, wherein the reinforcement
5 means is not adhered to the bag substantially above the junction of the inner folds and seal

6 line.

1 24, A plastic T-shirt bag according to claim 10, wherein the reinforcement

2 tapeis not adhered to the bag substantially above the junction of the inner folds and seal line.
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