WD 03/ 043889 PCT/ US02/ 34579 1 TITLE METHOD FOR | NDUCTI ON SEALI NG A
PLASTI C PART TO 5 A COWPOSI TE CONTAI NER BACKGROUND Field O The Invention
Thi s pat ewD idehkmses to a nmethod for attaching a plastic POTEE02/34509 a
conposite contai ner using induction héating. Mxre particularly, this
patent relates to a nethod for induction sealing a plastic part to a
conposite container by positioningTIEhE pl astic part onto the top portion
of the container and exposin eto ortion of the container to

el ect ronagnet i CMEEH‘PIPe‘TQ% W ?5@&%@% fl‘%;TW T dRaped coils.
Destription Of The Rel ated APt €% % Wrhers are commonly used to
hold drink m Xxes, snacks and otf g égﬂ A typi cal conposite contai ner
has a cylindrical body, a plastic or tal bottom and a 20 pl astic overcap.
The cont a¢nAry Bedyhi ST SR ilcsed of a ponfoiI i nner liner, a paperboard
structural Tayer and a paper outer |abel. The polyfoil inner |ayer has a
noi st ur e- proahithpatept astliatesayera tiethodofibacastadteingpat pilasgtric cont ent s,
a nmetallic foil layer adjacent the thernoplastic 25 |ayer, and an outer
paber | ay@art AOpRaSPTROSE: qeafabBeT JHsing éﬁ@HCEhﬁ%rh%QﬁénﬁlaSM?Eecap and

sealed to th
paraichggrfy, this patent relates to a method for induction

sealing a plastic part to a composite container by positioning

the plastic part onto the top portion of the container and

exposing the top portion of the container to electromagnetic
15 fields generated by a pair of linear shaped coils.

Description Of The Related Art

Composite containers are commonly used to hold drink

mixes, snacks and other foods. A typical composite container
has a cylindrical body, a plastic or metal bottom and a

20 plastic overcap. The container body is comprised of a
polyfoil inner liner, a paperboard structural layer and a
paper outer label. The polyfoil inner layer has a moisture-
proof thermoplastic layer that contacts the container
contents, a metallic foil layer adjacent the thermoplastic

25 layer, and an outer paper layer. A plastic seal may be
positioned under the plastic cap and sealed to the top edge of
the container to help maintain the freshness of the contents
and extend its shelf life. Alternatively, the plastic cap may
be sealed directly to the container body. Sealing a plastic

30 seal or cap to a composite container body is often
accomplished by heating the plastic seal or cap while pressing
it onto the container body. Various means of heating the
plastic seal or cap are known, including radiant heating and

conductive heating, but the most successful means, at least



the container to help maintain the freshness of the contents and extend
its shelf life. Alternatively, the plastic cap may be sealed directly to
t he cont awoas/omsdy. Sealing a plastic 30 seal or cap to aPCaNM»0%B4529
container body is often acconplished by heating the plastic seal or cap
while pressing it onto the container leody. Various neans of heating the
plastic seal or cap are known, including radiant heating and conductive
heat i ng, wiuth trhepeosttaucreosite aeRbfiness. | tasindNotGIP0Lg880ng.

PCT/ US02/ 34579 2 with respect ,to conposite containers, is ipduction
heating. | nddefrohMedtsatd™Ps s Hr St HREC ref e 5W’§ﬁ88?¥}?%ﬂ

currents WLLILD 2, 1B &1 1Al Q,PLPIUE G 0Rke hOLC!IQRRALN ool SR FeS @

Inal ‘SP
source of él'ectric energy, an induction coil and 5 an electrically

conduct i Ve fuargst aBéeFdalor( hechpi @1 @anekrgybhean haathird)ionAsoel egdd i city
passes through the induction coil, an electromagnetic field is generated

araund t han eliektrTbel shapmduet itvbet ateatt maraghel | ttHe aladedépénts n t he
shape of the coil. Wen the target material is exposed to the,

el ect r ondtpeEEde - 18s felaarricday pafIhttdrarghciat BUStiORe CPAt gt
material, . causing the target .material to_heat .up because resistance
| osses. ﬁ%@cﬁéﬁfmg?@fﬁcﬁ réeggr 48t IFRTIRTED AFSUPT aFaY ecrorltLaid tgkeasj%ﬁzeent

plastic %rhieale_sLecgfé{ﬂpd}&ttiQeﬂéPds@é SaBd {MSesndROGishehe dbe pl astic
materials forma seal upon cooling. 15 Wen sealing a plastic cap onto a
conposi t e Wi @hBetarddt material is exposed to the electromagnetic
10 field, eddy currents are created in the target material,
causing the target material to heat up because of resistance
losses. The heat from the target material is transferred to
adjacent plastic materials, causing them to soften and fuse
together. The plastic materials form a seal upon cooling.
15 When sealing a plastic cap onto a composite container, it
is desirable to obtain a broad seal to prevent breaching of
.the seal. A broad seal is defined as a seal at least % inch
(6.35 mm) wide, and preferably at least % inch (12.7 mm) wide.
It is also desirable to be able to seal containers at high
20 production speeds. High production speed is defined as at
least 100 containers per minute. Unfortunately, most
commercially available induction sealing machines provide
extremely localized heating. As a consequence, it is
difficult to obtain a broad seal between a plastic part and a

25 composite container at high production speeds.



is desirable to obtain a broad seal to prevent breaching of the seal. A
broad seal is defined as a seal at least 1/ inch (6.35 mm w de, and

pr ef er ablwoat/iokasast 34 inch (12.7 mm) wide. It is also desirnsbt/esto be
able to seal containers at high 20 production speeds. Hi gh production speed
is defined as at |east 100 containers3per mnute. Unfortunately, nost
comercially available induction sealing machi nes provide extrenely

| ocal i zed heafhng. s iz eonsejeehcd the pxesent finignties BBtRFIV ¥Wr oad
seal between a plastic part and a 25 c%%ﬁosite cont ai ner _at hi gh production

speeds. VOTGSO%33%Y IRCRFEEHS/ 595 AGIUS TTRESSS]10% 2R IG5F A PHFT (9% present

i nvention tcgmgggyégecon%aqggpgd and apparatus for induction sealing a
plastic part tO ~a conpoSite container. Another object is to provide a

process for fanptRer E0ad s63irdaldseanproPdasticy Earhiagdaa conposite
contai ner at faster speeds than conventional induction sealing processes.
Furst her andadddeil anstiweednj ecp3asiid mpmeandf a orongrsidescrnpbinoer at
acconpanyi ng draw ngs, and appended cl ai ns. WO 03/ 043889 PCT/ US02/ 34579 4
SUMVARY @RSTEE F |tRnTRENpeREkRa Y ARERET HPR | 283 iRgt RERCEREAppar at us

for induction sealing a mlastic pant fo.a copposite qontaiper.

description, accompanying drawings, and appended claims.



The nethod includes the steps of: 5 providing a conposite container having
a body, the body having a top portion termnating in a top edge, the body
def i ni ng woamlosssder ext endi ng beyond the top edge, the bodgT/ops7$i ng an
outer structural layer, an internediate | ayer of electrically conductive
material and an innernost |ayer of 10 #hernoplastic adjacent the
electrically conductive layer; positioning a plastic part onto the
conposite container suchSUMMARY tOF Jii¥s INVENTE®N on fit with the inside of

the top portion of the container body; sing the t portion of the
cont ai ner bod?h?op%ﬁiﬁﬂQ'1“YS“BF“§P§EF¥BW§§§§t??é%ﬁgﬁﬁfgggPeg?Ed by a pair of

I nduct i on 8E£50n8£é§¥¥ﬁajaiPlgggfglﬁgrtogoegtggmp de, %EnEFFnQPntainer’ each

coi | doub I'ng back™ on sélf so as'to formtwo substantially parall el

| i near segki RREho@NEndiiRar raeCit&ads @ff :each coil being positioned above
the container top edge and intersecting 20 the cylinder defined by the

corgt ai ner bodprotvhéimt hercompneare swdEiiorrbhaninpesibodynetdhdebedy t he t op
edge and lateral to the container body, whereby said exposure induces an
el ect ri claviegr #eheP iRPEHONFBERFIALHING 180AdLER i 499 af8F BPIY he cont ai ner

b0y C IS 20T 3 el ANeld ASenal D PR Bnli R e
t her nopl %%h'ggigi‘é{?raﬁ %1{&% BLasti GrdPantyekot ahi Ng-dMRagaBbal Apdr WH I e it is
bei ng expos to the electromagnetic fields; and
electrically conductive material and an innermost layer of
10 thermoplastic adjacent the electrically conductive layer;
positioning a plastic part onto the composite container
such that it forms a friction fit with the inside of the top
portion of the container body;
exposing the top portion of the container body to a pair
15 of electromagnetic fields created by a pair of induction coils
arranged in parallel on either side of the container, each
coil doubling back on itself so as to form two substantially
parallel linear sections, one linear section of each coil
being positioned above the container top edge and intersecting
20 the cylinder defined by the container body, the other linear
section being positioned below the top edge and lateral to the
container body, whereby said exposure induces an electrical
current in the electrically conductive layer of the container
body, thereby generating heat that raises the temperature of
25 the adjacent thermoplastic layer to a temperature suitable for
adhering the thermoplastic layer to the plastic part;
rotating the container while it is being exposed to the
electromagnetic fields; and
forming a seal between the plastic part and the

30 thermoplastic inner layer of the container by removing the top



formng a seal between the plastic part and the 30 thernoplastic inner
| ayer of the container by renoving the top WD 03/043889 PCT/ US02/ 34579 5
portion oWotlam43sent ai ner fromthe el ectromagnetic fiel ds aad/usat/Bad ng t he
t hernopl astic |l ayer to cool and solidify. The parallel |inear sections of
each coil create overlapping electromggnetic fields. As the container is
5 exposed to the overlapping electromagnetic fields, the container is
carri ed aergdippvphgtkomanrenings| frahdheordeeremrangsisr £ieden #rditing of
the thernppl astic |iner and_plastic art. 03/ 043889, ,PCT/ US02/ 34579 6
THE DRAWSNGSYEPguFRS 1”?%“5’%@?5}5%0]{?3(% \‘fl"eﬁlov%)iL %\n‘gest i1 *an i nducti on
seal i ng appar ahuspUsefh din 1488a R E5GNodd KENELER. co PNQAWG! Nr e@ Composite
Ry y t £

cont ai ners as are conveye rough the apparatus. Figure 2 is a
Cross seGhieNapp¥h§Veiakaombapgitine1ds? a0k one @nddi@egoniai ners of
Figure 1. Figure 3 is an end plan view of the induction sealing apparatus
of #Fi gur exbostf Eogtlhie cvdrdappsndeeldcuromagnebict fimlidsdutcheon seal i ng
apparatus of Figure 1.

container is carried on a moving conveyor belt and rotated to
assure even heating of the thermoplastic liner and plastic

part.



Figure 5 is a top plan view of the induction sealing apparatus of Figure
1. WD 03/043889 PCT/ US02/ 34579 7 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present iwoeabiissois a nmethod for induction sealing a pl astiusopassty such
as a lid, to a conposite container. In brief sunmary, the nethod involves
the follow ng steps. 5 First, a conposiéte container is provided having a
foil layer and an adjacent thernoplastic inner |layer. The plastic part is
positioned onto the top portionT®% RRA¥INGAt ai ner so that it forms a
friction fit with the _therrmgl astic inner Iﬁyer Th, ontai ner and plastic
part are thenfpadsed t4 GughraReIbt Yhddét'i 8 %e%ﬁ”?aﬁé é%pﬁfnat us via a
conveyer .hel 0 I i Deans; i s through the
i nduct i onm%ggggﬁg?lgé'%%lplanrgg;%gg%E% top péﬁtslt%%e%%/%gr?d \r}vabe([g?%?ﬁ'e cont ai ner
i S exposefholv@ntWenPdkd rSonfosq¥er taip erel aet theRoNad icdniiegkds created by a
pair of linear induction coils electrically 15 connected to alternating
cury ent gdmwenghotlse aagpgyesiusi.oned on  opposite sides of the container. The
el ectromagnetic fields induce eddy currents in the foil Iager causi ng the
foil to heatFUgUrThe ¥9iq KEEEsStHe TdlavdRt tHEFIIRS: L ?a%/'e?r and may
al so heat the plastic part causig%,it et Iier nopl astic 20 | ayer and plastic
|

. h
part to £t PBf ﬁﬁdt?%s Oqtﬁldélfﬁgr? Al 1y, " the thernopl astic |ayer and
plastic part %ESuEQOi ed, Jnoréminﬁlén view of the induction sealing

apparatus of Figure 1.

10 Figure 4 is a side plan view of the induction sealing

apparatus of Figure 1.

Figure 5 is a top plan view of the induction sealing

apparatus of Figure 1.



seal between the two. Turning to the figures, there is shown in Figure 1 a
perspective view of a detail of an induction sealing apparatus 25 10 used
in the preeaaw4isaventi on. The figure shows three conpositeCcrarsozas4sers 12
bei ng conveyed through the induction sealing apparatus 10. As perhaps best
shown in Figure 2, each container 12 conprises a cylindrical body portion
14 and a bottom 16. The bottom 16 may be nade from plastic, netal or 30
any ot her suitable PETALLEP. DWQ?@G9N1QFF%E FNVENERONop end WD 03/ 043889
PCT/ US02/ 34579, 8 bef ore a c oped ont o t.he con#al ner) and

tl
term nat es inTHStBEE lfé’enﬁgnbjo%lf}a\% F”o LoniFEES R SEREHDIA i nner
I'i ner 6ﬁggtha€Qf{bQ§ﬂg1%Ergciy&ahgp%t%ﬁmpEQY@% ég%taA%ertlﬁﬁal

pri nt ed- paper (not shown) may S wrapped around the paperboard

layer 22 mndradhengsy | hefeetethodhengsllwdsOithel BOBIowimeist2@st ypi cal |y
conprises, from the inside out, a thernoplastic |layer (typically
polsyet hyllerre;t (o] p@hgqasnmllc@ne)a;nan = @rtowdadllya‘cmﬁjmtfmé Il@x/@r
(typically a metallic foil such as, alumnumfoil), a second

E) he(rj rrgpl aﬁéﬁh@nl a%@cb%rﬁd t&eﬁaﬁeﬂaﬁa’y%rmqeﬁelﬁxﬁér |E}ﬁerp1aé&ﬁsuﬂ?ﬁfg and
on to t I 2
Donded Lo d USgReRRIBEa S HOLUE ALl AUST cB2pRE e DL SLnetaboty 14, For

Re descrlptlon the c er defined

gégtehigc%ﬁ{sn%r £POLY; onl & iFBY;1 B8 Eﬁ@btg{atrm@blagt%tﬁmemqah}@yonﬂhé he top

container and plastic part are then passed through an

10 induction sealing apparatus via a conveyer belt or other
suitable means. As the container passes through the induction
sealing apparatus, the top portion (%” - %”) of the container
is exposed to two pairs of overlapping electromagnetic fields
created by a pair of linear induction coils electrically

15 connected to alternating current generators and positioned on
opposite sides of the container. The electromagnetic fields
induce eddy currents in the foil layer, causing the foil to
heat up. The foil heats the adjacent thermoplastic layer and
may also heat the plastic part, causing the thermoplastic

20 layer and plastic part to soften and fuse together. Finally,
the thermoplastic layer and plastic part are cooled, forming a
seal between the two.

Turning to the figures, there is shown in Figure 1 a

perspective view of a detail of an induction sealing apparatus

25 10 used in the present invention. The figure shows three
composite containers 12 being conveyed through the induction
sealing apparatus 10. As perhaps best shown in Figure 2, each
container 12 comprises a cylindrical body portion 14 and a
bottom 16. The bottom 16 may be made from plastic, metal or

30 any other suitable material. The body 14 has an open top end



15 the body 14. A plastic part 24 is positioned onto the conposite
container 12 such that the plastic part 24 forns a friction fit with the

i nsi de ofwbDhig/os38p9 porti on 26 of the container body 14. TireTpisays4iseo part 24
may be a lid, as in the 20 illustrated exanple, and may have i ncor porated
into its design such features as a spa@ut, sifting holes or other

di spensing feature. As best shown in Figure 2, the plastic part 24 has a
coveri ng (refoirena2éamith dsspaenaiPney akPe RHE ngPHAIRGE d2PFom the covering

portion 25. The outer dianeter of thﬁr sige\ﬁall fef 247 is only slightly
smal | er tYREAIPRESS nHerd GoRnE08R bF - ¢ 1&® B8HY afH Jbocﬁ?mflfl%sp?’ ovi de” good
radi al caqnt.act .be t. asikC hndrigal body 14.
The pl astplocly%%rl? Eﬁeeﬂalsﬁgﬁ ghn% %raf gtr%éé%g@g%%%dtﬁ%glr g([jlitglgl y fromthe

si deval | 124ethab . abi ogthenkappedaeedaplrt DebeDnimstehodd) SRaphen t he
plastic part 24 is fully seated on the container 10. W) 03/043889

PCH US02/v34pped 9r&und itdel phperheasdicloess 82 ahd adtdusd tdergeouni que form
and pl acenent of the induction coils 30, 32. Known nethods _for induction
seal i ng part s Thgupplykoilhdnngrseiped YPISPpLhe P RHIERE  ABPPT cat i on

e O 0T af S5y P TR B AR TR Il he,
seal i ng pre%%ﬁ&BEbﬁPl dRdi cipe hattl£s:1aRd 6ARS et HWeVIRlyer
(typically a metallic foil such as aluminum foil), a second
10 thermoplastic layer and a paper layer, the paper layer
adjoining and bonded to the paperboard structural layer 22 of
the container body 14. For the purposes of the description and
claims to follow, the cylinder defined by the container body
14 may be thought of as extending beyond the top edge 18 of
15 the body 14.

A plastic part 24 is positioned onto the composite
container 12 such that the plastic part 24 forms a friction
fit with the inside of the top portion 26 of the container
body 14. The plastic part 24 may be a 1id, as in the

20 illustrated example, and may have incorporated into its design
such features as a spout, sifting holes or other dispensing
feature. As best shown in Figure 2, the plastic part 24 has a
covering portion 25 and a sidewall 27 extending downward from
the covering portion 25. The outer diameter of the sidewall

25 27 is only slightly smaller than the inner diameter of the
container body 14 to provide good radial contact between the
plastic part 24 and the cylindrical body 14. The plastic part
24 has an annular flange 28 extending radially from the
sidewall 27 that abuts the top edge 18 of the container 10

30 when the plastic part 24 is fully seated on the container 10.



serpentine coils can result in hot spots in the netal foil, which can
cause scorching of the paper |ayers and a poor seal. 10 The present nethod
uses a | iweans/exssd configuration. Although the method wowcd/usoz/Besseth a
single linear coil, a pair of coils 30, 32 arranged in parallel on either
side of the container 12 is preferreddor faster sealing and thus

i ncreased productivity. Each coil doubles back on itself to 15 formtwo
subst anti al | yCpatataleitd itheapuseeds oifs thromethedpise ther HBigRghEC®E de coi |
30 in Figure 1 has a firs Ii,ngar sectiog 2? a%g a_second h n(sar section
38 subst &G RLAGEPERGIAfeFREo 1NFREE 9T SO 1 Br &Y ertthl v, PHE I'F fé% Ssections
36, 38 ar agg%ctf&?‘tseeeaﬂibgﬁgﬁté,‘@u@‘fﬁ o1y tfo@Qﬂis@l@s@&%ﬁ' ectrically

connecte Qfo 0 an alterna current generator. Each col my be

el ectri Caiégénggenﬁﬁ@rpt 2@ ph i 2 0¥6n QRMBYat 0129167 | aRakespeht O of each
coil 30, 32 create overlapping electromagnetic fields that allow for nore

even healding pllaté@ pmivef ahk nouer dfi nde 2Ontainkrn.hu§Fhikess chance 25 of
scorching. To achieve a 1/" - W w de seal, each coil 30, 32 preferably is
arr anged ssy@enthae ond JAgLAoBf 13 HommemLy| yseqd okt dNF6EP1/ 10 i nches

9e, 18 _ofH t he contai ner 12

(2.5 mm above the plane defined by .the.top ed  of, the ¢
and vmfthﬁ?ﬁﬁé%%?%ﬁ’l%%lon QFgéch%?l ed By The cOntai ner Body 14, as best
82?&3%2#&8‘%?%%%%7%%51%%a%0 rdB81 OtiemdreBgbhs ofn thiee GRichii 8oipcated WO
which can cause scorching of the paper layers and a poor seal.
10 The present method uses a linear coil configuration.
Although the method would work with a single linear coil, a
pair of coils 30, 32 arranged in parallel on either side of
the container 12 is preferred for faster sealing and thus
increased productivity. Each coil doubles back on itself to
15 form two substantially parallel linear sections. For example,
the right side coil 30 in Figure 1 has a first linear section
36 and a second linear section 38 substantially parallel to
the first. Preferably, the linear sections 36, 38 are about
sixteen inches (40.64 cm) long, and are electrically connected
20 to an alternating current generator. Each coil may be
electrically connected to its own generator.

The linear sections of each coil 30, 32 create
overlapping electromagnetic fields that allow for more even
heating of the polyfoil inner liner 20, and thus, less chance

25 of scorching. To achieve a %" - %" wide seal, each coil 30,
32 preferably is arranged such that one length of the coil is
located about 1/10 inches (2.5 mm) above the plane defined by
the top edge 18 of the container 12 and within the cylindrical

area defined by the container body 14, as best shown in

30 Figures 2 and 5. The other length of the coil is located



about 1/10 to 1/4 inches (2.5 nmto 6.35 nm |ower than this plane, as

per haps best shown in Figures 1 and 2. Figures 3 and 4 show two views of an
appar at uswb®3feIss9 i nducti on sealing a plastic part to of @&cxarsvzsssey 12 5
according to the present invention. The containers 12 nove along a
conveyor belt 42 and are turned at least two tines, and preferably about
2.1 times, by a screw drive 44 or other rotating neans as they pass by the
si xt een- iapohit] 3RO ce? |1/ 433nche2. (B als E00f - 3hamudiowedi thasntligir at i on,

with every 180 10 degree turn of each cgntainer 12 the entire
ci r cunf erBR&E / ofS ??&%P&?ﬁe?h‘i‘?‘ rféh%lﬁﬁﬁef’ojp P& 18 i's exposed to the

el ect romagnet kg GpEE 0y JieldSnOENEI ALY ok N BT 2305 33. edbe coils may

be raised or red to acconmodate contalners varyl ng hei ghts.

rel ativelineher bR s&ONtR] ReH1adbid Parts tshewna i cophame@mbpn Figure 3 to
denonstrate this capability. EXAMPLE WMl ded pol yethyl ene plastic lids
were sealaatordting conpssipreseont anvertsionsi nghanconmthicteiren 18emdveng

apparatus. 20 The containers had a body conprising a polyfoil inner liner,
a structaloalg Ragerveirie belént? ey |aE Saperd %%dlgeéﬁtol‘}f"é’r LB made from

D BB e, U5 Bk iy Mok S IC s 2y o
]E)iOtSi ;[N: ?E%t%@iﬁgt 028> a%OfEB%i bgs S8y aifeel i RPedNBindha¥nkorBEs &3 d ri ction
32. Because of the dual coil configuration, with every 180-

10 degree turn of each container 12, the entire circumference of
the container 12 near the top edge 18 is exposed to the
electromagnetic energy fields generated by the coils 30, 32.

The coils may be raised or lowered to accommodate
containers of varying heights. A relatively shorter container

15 12’ is shown in phantom in Figure 3 to demonstrate this
capability.

EXAMPLE
Molded polyethylene plastic lids were sealed onto
composite containers using an induction sealing apparatus.

20 The containers had a body comprising a polyfoil inner liner, a
structural layer made from recycled paper, and an outer label
made from paper and bearing graphics. The polyfoil inner
liner included a layer of aluminum foil 0.00035 inches (0.0089
mm) thick. The plastic lids were positioned onto the

25 composite container so that they formed a friction fit with
the inside of the top portion of the container body.

Normally, thin foils such as 0.00035 inch-thick aluminum
foil typically used in composite containers do not heat well
with low frequency generators (generators that generate

30 frequencies lower than 450KHz). Surprisingly, we found that



the inside of the top portion of the container body. Normally, thin foils
such as 0.00035 inch-thick alumnumfoil typically used in conposite

cont ai nerwoda/omssy heat well w th | ow frequency generat or PCTgeso®Bsarors t hat
generate 30 frequencies |ower than 450KHz). Surprisingly, we found that WO
03/ 043889 PCT/ US02/ 34579 11 excel | entlbondi ng between the thernoplastic

liner and the plastic part could be achieved using generators that
gener at e exceddgehcherding PrEWEGR O IBEMPDOREELC SWidieragdnehEhes KW

generators manufactured by Lepel.Corporation. 5 The containers re placed
on a con\FQf‘t?rtlSeP?r%n‘EP‘Hé’zEEdgc?h?%?igﬁlsﬁﬁg PROTER T GF gg‘ggi ﬁﬁn%’b%\é:ler atus. The
apparatu L sed: i i d i r | rallel. Each
o the | ndcaraee 881 BB mp e o Ry S PO S B Subst ant i al 'y
parall el dfédé@@'&o§§crﬁé&ﬂ§ac%h958 B lLepdesolPotdfidncm) long. One |inear
section of each coil was positioned so that, as the container passed

t hrough t he appacanhtesinersewseet pbasedveme aabouveyer balchesd(passenn) above
the container top and directly over the container. The other |inear

sect i ons tECE9PoENe | BB tdBBUEC 1T RRPGL85UAN) ThE ARPRES3EHE top of the
containers and | agteral. to_the coQt ai ner.s. é; t he gont aiarl;grﬁe assed t hrough

the i nduciIBii*§E I?n%alraﬁﬁarlgﬂig te TOp"porifons of” #iécon ai ners were
exposed 1, 12 pathe Ofn MR LAPRE s BAKHIATBABR &L {15 a0R ebidhies side of

two substantially parallel linear sections about 16 inches

10 (40.6 cm) long. One linear section of each coil was
positioned so that, as the container passed through the
apparatus, the sections were about 0.1 inches (2.5 mm) above
the container top and directly over the container. The other
linear sections were positioned about % inch (6.35 mm) below

15 the top of the containers and lateral to the containers.

As the containers passed through the induction sealing

apparatus the top portions of the containers were exposed to
a pair of overlapping electromagnetic fields on either side of
the container top. To assure complete exposure of the

20 container tops to the electromagnetic fields, and to allow the
polyethylene liner to attain the correct temperature and to
fuse with the plastic part, the containers were rotated about
2.1 times each as they passed through the electromagnetic
fields. No extra pressure was placed on the plastic parts

25 before, during or after the movement of the container through
the induction sealing apparatus. Upon exiting the apparatus,
the containers were allowed to cool and the seals were tested
for leakage. The resulting containers were found to have
excellent seals. About 100 containers per minute could be

30 sealed in this way.



the container top. To assure conplete exposure of the 20 container tops to
the el ectronagnetic fields, and to allow the polyethylene liner to attain
the correwOD oBomsey ature and to fuse with the plastic partCTiuse2/a3m ai ners
were rotated about 2.1 tines each as they passed through the

el ectromagnetic fields. No extra pressure was placed on the plastic parts
25 before, during or after the novenent of the container through the

i nduction sealing apparatus. Upon exi*fifng the apparatus, the containers

were allowed to cool and the seals were teste or | eakage, The resulting
cont ai ners weFBU$ otRF & §afabeeR % ds@a‘f‘%&‘%{)d{?tr iﬁgugﬁh‘?rhi ners per

' Ld.b I ' [ .
Thus ChoPeahi0opach-T0ae: PBER Eo e NRRoPOr i Reiction "SuaPi Re R ol ast i o

part to rCQRRestHt & LNtAkBEri¥8I NG RrPdictedOfo lidiedEreg@ihsyel ectrical ly
connected to | ow frequency 5 generators. The |inear coils produce

over | appigegeretecs r omagnatineati edids grodutheover bppdfnat he cont ai ner.
Rotating the container as it is exposed to the electromagnetic fields
assures @lenthenasrefist fikddpher rividihest Sddpi akrththFonSPaseFe part. The

nmet hod produces a reliable seal bet t h O li d _plastic . t d
can be 5&9&%5%“% ohe p‘:‘%’&ﬁ&f‘%nas slgte\é%g.%x&)%% ?T%Icﬁr}f%lr @gtgcgl%g%%%%gtaﬁpcta;rn:? i ve

enbodiWE%Eglgg LQSures even heating of the thermoplastic liner and
plastic part. The method produces a reliable seal between the
10 liner and plastic part and can be used at high production
speeds.

Other modifications and alternative embodiments of the
invention are contemplated which do not depart from the scope
of the invention as defined by the foregoing teachings and

15 appended claims. It is intended that the claims cover all

such modifications that fall within their scope.



invention are contenpl ated which do not depart fromthe scope of the

i nvention as defined by the foregoi ng teachi ngs and 15 appended clains. It
i s i ntendwo oBhaisst he cl ai ns cover all such nodificationsPcratsot/adsizo wi t hi n
their scope. WO 03/043889 PCT/ US02/34579 13 WE CLAIM AS OUR I NVENTION: 1
A nethod for induction sealing a plastjc part to a conposite container,
the nethod conprising the steps of: providing a conposite container (12)
havi ng am%)qg%m{h(ﬂél)@%ﬁ WW) having a top portion termnating in a
top edge (18), the body (14) defining a cylinder extending beyond the top
edge (18), the hethod 1Adr COMRUGSIAYY syalitiera siddttidinalrd ayera (22), an
internedi ate | ayer of electrically conductive material and an i nnernost

| ayer ofcéhgssipd asbnta the] atentmdtieod|empricaily tdenducps ef ayer ;
positioning a plastic part (24) onto the conposite container (12) such
that it fornsprofiding an dotpasite tdmmtairsde(ld) theerimgp gpdradyon (26) of
the container body (14); exposing the top portion (26) of the container
bady 5 ((13) t otlze paddy of 14) ewavioradnior HORY kN dresatigtyng ignid  of

i nduction coils (30, 32) arranged in parallel on opposite sides of the
cont ai netop 19dge ebkh) cothe derdy i %)bé&fwng ta el e 96 iR wo

subst anti al | arallel linear sections (36, 38), one |linear section
of each Q@y¢gapthe top edge (18), the body (14))c0mprlsing an outer (38)

structural layer (22), an intermediate layer of electrically
conductive material and an innermost layer of thermoplastic
0 adjacent the electrically conductive layer;
positioning a plastic part (24) onto the composite
container (12) such that it forms a friction fit with the
inside of the top portion (26) of the container body (14);
exposing the top portion (26) of the container body
5 (14) to a pair of electromagnetic fields created by a pair
of induction coils (30, 32) arranged in parallel on opposite
sides of the container (12), each coil doubling back on
itself so as to form two substantially parallel linear
sections (36, 38), one linear section (38) of each coil
0 being positioned above the container top edge (18) and
intersecting the cylinder defined by the container body
(14), the other linear section (36) being positioned below
the top edge (18) and lateral to the container body (14),
whereby said exposure induces an electrical current in the
5 electrically conductive layer of the container body (14),

thereby generating heat that raises the temperature of the



0 being positioned above the container top edge (18) and intersecting the
cylinder defined by the container body (14), the other |inear section (36)
bei ng poswbiosnexssbel ow the top edge (18) and | ateral to trhe/usons&arner body
(14), whereby said exposure induces an electrical current in the 5

el ectrically conductive |ayer of the gpntainer body (14), thereby
generating heat that raises the tenperature of the WO 03/ 043889

PCT/ US024 348dént 1énashaseast i HeI APt asd i £ ¢ asdrd tue tAMDEISIAIr®SUI tabl e
for adhering the thernoplastic layer to the plastic part (24); rotating

t he contganerind2ihahthernbdplsstbid NPapxposedché plder Bt gedromemnet i

fields; and 5 renoving the top portion (26) of the container (12) fromthe
el ectromagnetrotét thgsthadcaht @imeny {hz) wineleropt ast ilweimy expasadol and
solidify, thereby formng a seal between the plastic part (24) and the

t her nopl sttite ¢beetrbmgenebicthitebdnt aam@r (12). 0 2. The nethod of claim
1 wherein each coil (30, 32) is electrically connected to a separate
el%®ectrical gerepavdrg tBe thp m@thb@nof2@la@%1Qh%WR9Qﬁ%#Qﬁﬁe(1%kar section
(38) 5 of each coil is about 2,5 nm above the top, edge (18) of the

cont ai nefreBdyhe 193 eghgonpgngt herf e HeAraRd V) ERS  about 2.5 to

about 13t£2}£§éf§éégg ig egdgg égg?'and solidify, thereby forming a

seal between the plastic part (24) and the thermoplastic

inner layer of the container (12).

0
2. The method of claim 1 wherein each coil (30, 32) is
electrically connected to a separate electrical generator.
3. The method of claim 1 wherein one linear section (38)
5 of each coil is about 2.5 mm above the top edge (18) of the
container body (12) and the other linear section (36) is
about 2.5 to about 13 mm below the top edge (18).
4. The method of claim 3 wherein the other linear section
0 (36) is about 2.5 to 6.35 mm below the top edge (18).
5. The method of claim 1 wherein the linear sections (36,
38) are about 40 cm in length.
5 6. The method of claim 1 wherein, during the exposing

step, the container (12) is carried on a moving conveyor



4. The nmethod of claim3 wherein the other |inear section 0 (36) is about
2.5 to 6.35 M below the top edge (18). 5. The nethod of claim 1l wherein

t he |i neawoggosisens (36, 38) are about 40 cmin |ength. PCeuUSIhasAet hod of
claiml1 wherein, during the exposing step, the container (12) is carried
on a novi ng conveyor WO 03/043889 PCI{d4)S02/ 34579 15 belt (42) past the
coils (30, 32). 7. The nethod of claim1 wherein the container (12) is
rotated hy@ §§j§pvg51§{vglé%il§ 80, Thep)ynet hod of claim 1 wherein the
structural layer (22) is paperboard. 9. The nethod of claim8 wherein the
electrically O conductive layer is netallic foil. 10. The nethod of claim
9 wherein the netallic foil is alumnumfoil. 5 11. The nmethod of claiml
wherei n The prhastmetpadtof 2d)aims 1 awHexkin the container (12) is

rotated by a screw drive (44).

5
8. The method of claim 1 wherein the structural layer (22)
is paperboard.
9. The method of claim 8 wherein the electrically

0 conductive layer is metallic foil.
10. The method of claim 9 wherein the metallic foil is
aluminum foil.

5 11. The method of claim 1 wherein the plastic part (24) is

a 1lid.



