. METAL CAN ENDS W TH NETAL PULL TABS BONDED THERETO Thi's invention @e@a‘EQ 6 ﬁi
to netal can ends with netal pull tabs bonded thereto, and nore

specifically to such can ends which are provided with a score line defining
an area of the can end which can be det.aghed by tearing along the score
lingsto forman aperture and with a netal pull tab having a shank portlon
attached to the upper side of the said area. Conventional "easy-open" can
ends have a net MEPAL| CARNENDS UWETHOMERAL | PULL{ DABSdBONDEDeTHBREITQOf t he

area defined by the score line. Use of a rivet requires that a relatively

soft formable netal be used for the can end, which nust consequently be
relatively thick to resist internal pressure or vacuum while the rivet is
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time. According to the present invention, in a netal can end provided with
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| east of the coatin rbt gg si de of the can end and sal d surfaces
consequen e rel 1ve1y thick to resist internal pressure

or vacuum, while the rivet is prone to corrosion due to damage

to protective coatings on the metal caused during the
formation of the rivet. It has previously been'proposed in
European Patent Application No. 82305528.0, published under
No. 0078625A1, to secure a pull tab to the score-deflned area
by means of an adhe51ve, without a rivet. To achieve adequate
adhesion and protection, we believe that this would require
use of special external lacquers, with attendant cost
disadvantages, while the adhesive would have to be accurately
located and metered and would be relatively slow to bond, thus
increasing process time. |

According to the present invention, in a-metal can end
provided with a score line defining an opénable area of the
can end and with a metal pull tab having a shank portion
attached to the upper side of said openable area, the upper
side of the can end is provided with a protective polymer
coating and the under side of the shank of the pull tab is
" also provided with a polymer coating, the surface at least of
said coating on the shank portion'being based on the same
monomer as the polymer'of the surface at least of the coating
on the upper side of the can end, and said surfaces
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-2- are directly welded to one another to provide a bond of ‘sufficient
strength t-hat the openable area of the can end can be torn along the
scoreline to forman aperture w thout the pull tab becom ng detached from
sai d openabl e area. By the use of coatings on the can end and pull tab .
which are directly welded to one another ,~the disadvantages attendant on
the use of adhesives are avoi ded and good adhesi on and protection can be .

obt ai ned, while the process tine for forn1ng the can end can be kept
rel ati vedse shbFectlyirvaddadr £0 one anathes &P Rrovide Ackesd R&t a t hinner,
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heating the nmetal or any part of the coatings except that part involved in .
maki ng the weld, and thus avoids any risk of thermally induced effects
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accordingly be reduced. The coating on the pull tab may be o

thermally welded to the coating on the can end, or it may be

ultrasonically welded to it. Use of uit;asonic'welding

enables the weld to be effected without heating the metal or

any part of the coatings except that part involved in maklng

the weld, and thus avoids any risk of thermally induced -

effects adjacent the weld, for example recrystalllsat1on of

the polypropylene or polyester, or sdftening of the coating

adjacent the weld during welding which might lead to damage if

contacted while soft. It also avoids the need to allow

process time for cooling or to provide additional equipment

for coolinguthe affected area.

Preferably the upper and under sides of the can end both have
protective polymer coatings which have been applied
simultaneously, e.9. by the use of the techniques described
and claimed in our copending British Patent Application No.
8724237,

In one embodiment of the invention, the coatings on the upper
side of the can end and on the under side of the shank portion
of the pull tab both have an outer layer of a polyamide In
this case, the said coatings preferably both consist of a
composite f11m comprising an inner layer of a bonding resxn
which is an acid-modified polyolefln resin containing carboxyl
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side of the can end and on the under side of the shank portion of the pul
tab both have an outer |ayer of a polyamde. In this case, the said
coatings preferably both consist of a conposite film conprising an inner
| ayer of a bonding resin which is an aC|g?nﬁdified pol yol efin resin
conrtai ni ng car boxyl -3- or anhydrlde groups and an outer |ayer of a

polyam de h h r
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the sai d ceghiylenelrpirdpylene @dpolsymeyi.st of a conposite filmconprising an
I nner |ayer of a bonding resin which is an acid-nodified polyolefin resin
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o/ layer of a polyolefln adhered to the inner layer of said |
' bonding resin.

In a further alternative embodiment, the coatings on the upper
side of the can end and on the under side of the shank portion
of the pull tab bbth have an outér layer of a polyester. 1In
this case, the said coatings preferably both consist of a
composite film comprising an inner layer of a substantially
non-crystalline linear polyester having a softening point
below 150°C and a melting point between 150°c and 240°C

and an outer layer of a linear polyester having a melting
point above 220°C, such as polyethylene terephthalate.

Further partlculars of the composite films referred to above
are contalned in our British Patent Appllcat1on No. 8724237

The invention also resides in.a_prbéeSS for forming a metal
can end, of the kind provided with a score line defining an
openable area and with a metal pull tab having a shank portion
attached to the upper sidé of the said bpenable area, wherein
the can end is formed from metal stock'p:ovided with a
protective poiymer coating on its upper side, a polymer
coatihg whose surface at least is based on the same monomer as



are contained in our British Patent Application No. 8724237." The invention
al so resides in a process for formng a netal can end, of the kind provided
with a score |ine defining an openable area and with a netal pull tab
havi ng a shank portion attached to the ypper side of the said openable

area, wherein the can end is forned fromnetal stock provided with a
protective polyner coating on its upper side, a polynmer coating whose .
surface ahed saxtface sdkeast tdfe tdepolymeerofisthe edatimng osnrthee at
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t he shank portion. Alternatively heat may-be supplied by induction heating.
Where ultrasonic welding is used to achieve fusion of the coatings, the
ul trasoniwher’ dihegrmely wsldifedf iy coptingg bsvaded; ethdopullotabe upper
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under pressure while heat is supplied to the shank portion to _5/
effect fusion of the coatings. Heat may be supplied from an o
electrically heated tool applied to the upper side of the
shank portion. Alternatively heat may be supplied by
induction heating. '

Where ultrasonic welding is used to achieve fusion of the
coatings,'the uitrasonic welding may be effected by applying a
vibrated horn to the upper side of the shank portion of the
pull tab while the can end is supported on an anvil.
Frequencies of the order of 20,000 cycles pér second are
effective and can bé applied by an aluminium or preferably a
titanium horn.

When the coatings on the upper side of the can end and on the
under side of the pull tab are both ¢omposite films having an
'outér layer of a polyolefin, it is preferred that the
polyolefin in the outef 1aye: (B2) is polypropylene, or an
éthylene—propylene copdlymér, Layer_52 preferably contains an
ino%ganic anti-blocking agent of particle size 0.5 to 5
m1¢§§§s e.g. synthetic silica. o

Vo - o
The pohdiﬁb resin layer (Bl) in a composite film (b) may be an
acidémodifiedipolydlefin resin containing carboxyl or |
anhydrihe’gfbhég, as mentioned above. Typical acids for use



effective and can be applied by an alum niumor preferably a titanium horn.
When the coatings on the upper side of the can end and on the under side of
the pull tab are both conposite filns having an outer |layer of a
pofyolefin, it is preferred that the polyol &in in the outer layer (B2) is
pohypropyl ene, or an ethyl ene-propyl ene copol yner. Layer B2 preferably

\ypropyl ene, or an et hyl ene-pro ’ . Layer raoly
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acid-nodifie 'y . et igal |y upnsat urated carboxylic acids such
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The acid groups can be present as copolynmers of ethylene, for exanple
et hyl ene/acrylic acid (EAA) or ethylene/nmethacrylic acid (EMAA). Typically
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i ntroduced by techni ques such as reacting nmal ei ¢ anhydride with polyolefin

in solution in an aorganic solvent and using a free radical catalyst such as
di benzoyl pel®g @& isk maddfihaatian afidheyacidhamqdidied arlamense eamtbe can

be\./ obtained, for example, by grafting maleic anhydride to a

A polyolefin such as polyprqpylene, polyethylene, _

' ethylene-propylene or ethylene-vinylacetate copolymer. The
graft'can be introduced by techniques such as'reacting maleic
anhydride'with polyolefin in solution in an organic solvent
and using a free radical catalyst such as dibenzoyl peroxide
or dicumyl peroxide. Alternatively, an active centre can be
introduced into the polymer by using high energy radiation
such as gamma rays or X-rays and then reacting the resultant
material with the anhydride.

The anhydride graft-modified polyolefin can be diluted with

further unmodified polyolefin to produce a bonding resin
W, | preferably having a content of grafted acid (i.e. a graft
level) of 0.02 to 0.6%, most preférably 0.2 X 0.05%,
-measured by analysis of infra red adsorption at 1790 cm_l,
of resin pre-dried at ZOQOC to convert acid functionality to
anhydride functionality. The diluting unmodified polyolefin
can be the same polyolefin which has been used to produce the
acid modified polyolefin, or it can be a different
polyolefin. 'Thus, for example, an acid modified low-density
polyethylene (LDPE) or linear low-density polyethylene (LLDPE)
can be diluted with polypropylene, or an acid modified
polypropylene can be diluted with a polypropylene or an
ethylene propylene random copolymer.



I ntroduced into the polyner by using high energy radiation such as gamma
rays or X-rays and then reacting the resultant material with the anhydride.
The anhydride graft-nodified polyolefin can be diluted with further
unnodi fi ed polyolefin to produce a bondingéresin preferably having a
content of grafted acid (i.e. a graft level) of 0.02 to 0.6% nost )
preferably Q, 2 éerr 0.0%%  neasured by analysis of infra red adsorption at,
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outer layer (B2) of polyolefin to the netal surface. Preferably when the
outer polyolefin_ layer (B2)_is_a.polypropyl ene honopolyner or. an -
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low—density'polyethylene (LLDPE) with polypropylené.
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A particularly préferred'acid modified'olefin'copolymer is
maleic-anhydride modified ethylene vinyl acetate.

The layer of bonding resin (Bl)_is preferably'éontinuous and
of a thickness of from 1 to 10 microns, and the outer layer
(B2) is preferably of a thickness of from 10 to 30 microns.

When the coatings -on the upper side of the can eﬁd and on the
under side of the pull tab are both composite films having an
outer layer of a polyamide, it is preferred that each film (B) -
comprises a plurality of layers in the following order: - -/

(Bl) an inner layér of a bonding resin which is an acid
modified polyolefin resin containing carboxyl or
anhydride groups,

(B2) a layer of a polyolefin,

(B3) a further layer of a bonding resin which is as defined
for layer (Bl), and

(B4) a layer of a polyamide.



A particularly preferred acid nodified ol efin copolyner is naleic-anhydride
nodi fi ed ethyl ene vinyl acetate. The |ayer. of bonding resin (Bl) is
preferably continuous and of a thickness of ,from1l to 10 microns, and the
oufer layer (B2) is preferably of a thjckﬁegs'of from10 to 30 m crons.
When>t he coatings on the upper side of the can end and on the under side of .
the pull tab e ' feimlayB shav s I paleyani de,
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fol | owi ng or dBVentipgm) ig, preferabdyeNydong hoMyileR 66| %Imncﬂh S TaNNydend
nodi fied pol ygl.efin resin containing carboxyl or anhydride groups, (B2) a

| ayer of a polyolefin, (B3) a further |ayer of a bonding resin which is as
defined for layer (Bl), and (B4) a |layer of a polyam de. -7- The
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- pol ynmet hyl pentene nay be used. The bonding resin in each of |ayers (Bl)
and (B3) is gn acid-nodified pqlyolefin_resin containing carhoxyl or
byt te or Ss PRBcRBG. 1eRad SBoeRchrRE TavRes B, rad (B33 K a® (B of
bondi ng resi acid-modiifd edh@ollypdefin? resfi np@ondladhiingt eatrbexydt alr surf ace.
When t he pol .3 sl.ayer 2). t hyl ene, the bondi ng resin base of
the inner tiégh§§é3d58¥%oP%§pP§f§F§§R§E§%p%%§bt'ylene

The purpose of the.inner IaYer (Bl) of bonding resin is to tie
the layer (B2) of polyolefin to the metal surface. When the
polyolefin layer (B2) is a polyethylene, the bonding resin
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base of the inner tie layer (Bl) is preferably a polyethylene
or an ethylene copolymer. When the polyolefin layer (B2) is a
polypropylene homopolymer or an ethylene-propylene copolymer,

the bonding resin base of inner tie layer (Bl) is preferably a
polypropylene or an ethylene.propyiene random copolymer.

The purpose of layer (B3) of bonding resin is to tie the outer

polyamide layer (B4) to the polyolefin layer (B2); the bonding

resin layer (B3) is preferably based on poiyethylene or

polypropylene. Most preferably, the polyolefins in £ilm (B)
U are propylene based.

Preferably, for a bonding resin layer based on polypropylene,
the bonding resin melt flow index is 3 to 30 gm/10 minutes,
measured at 230°C by the ASTM test No. D1238.

& . Particularly preferred bonding resin layers are based on
random ethylene-propylene copolymers or blends of low-density
polyethylene (LDPE) with polypropylene or blends of linear
low-density polyethylene (LLDPE) with polypropylene.



or an ethylene copol yner. Wen the polyolefin layer (B2) is -a polypropyl ene
honmopol ynmer or an et hyl ene- propyl ene copol yner, the bonding resin base of

inner tie layer (Bl) is preferably a poLygrapyl ene or an ethyl ene propyl ene
random copol ynmer. The purpose of layer (B3) of bonding resinis to tie the-
outer polyam de layer (B4) to the polyolefin |ayer (B2); the bonding reshﬂ;
| ayer (B3)A paurtsifcarlsxly mmmd)oéq/m o @i ed @Déﬂvnowbenfmwbsg .

preferablymtﬂgi&xgﬁqiwer ase fiéa( h#ién r&gg ngcggigd Preferably,

for a bonding resin on pol ypropyT ene, ?hg resin melt
flowindex is 3 to 30 gni 10 m nutes, neasured at [err] by the ASTM t est No.

D1238. Par trinail 1anter mﬁ)erd@ob&mé\grémmﬁwsc&ﬁsoé ﬁﬂﬁ.&pd?m
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with pol ypd@pyliemns, mdre prefdrablyrd vi@prefmiceshscid nodified olefin
copol ymer is mal ei c-anhydride nodified ethylene vinyl acetate. The layer

(BI') of bondin esin in the conposite polymer film (B) is preferably '
cont i nuousTamgl@Y%r ttRIk s dyidingpmwesin 10 vhercomposibte pokfmenbEylR to-
5 nicrons. (H)e i e (HNb 1 Mﬁﬂlﬂod@%ﬂl}('é‘fté‘e?ﬂfé‘ﬂ?x‘i’éﬁéeof’ogi/%r 1fEhm
(B) is preferabl conti nuous and of a thickness m crons,

more prefet&o I’V%W‘S MATG RReLeralekiZ kP HIMIGEMAr Iy in the coating on

t he upper side of the can end, any of layers (Bl) to (B4) may be plgnented
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Preferablyhﬂ%aQineﬂnQMﬂ%nMﬁQﬁalaxﬂrs (B1) to (B4) may be p1gmented ln
conventional manner, with titanium dioxide for example. The
preferred arrangement is for pigment to be in layer (B2) or in
layers (B2) and (84). Preferably the outer polyamide layer
{B4) may contain inorganic anti-blocking agents such as
synthetic silica having_a particle size of from 0.5 to 5
microns.

N/

Specific embodiments of the invention will now be described in
more detail by way of example and with reference to the
accompanying drawings, in which:-

Fig. 1 is a perspective cutaway view from above of a can end
with a pull tab, in accordance with a first embodiment of the g/
invention,

Fig. 2 is a partial cross-section on the line II-II of Fig. 1,

Fig. 3 is a partial cross-section, to a larger scale, on the
line III-III in Fig. 1, .

Fig. 4 is a plan view of a second embodiment of a can end
having a pull tab bonded thereto for providing “full-aperture"
opening,



(B4) may contain inorganic anti-bl ocking agents such as synthetic silica
having a particle size of fromO0.5 to 5 mcrons. Specific enbodi nents of
the invention will now be described in nore gletail by way of exanple and
wi th reference to the acconpanying drawings, in which:- Fig. 1is a
perspective cutaway view from above of a can end with a pull tab, in
accordance wiFhga 3iistarnénlarged Pfathentarenseodiohi gn 2ihe w-paihipig.
cross-section,on the line Il1-11 of Fig. 1, Fig. 3 is a partial
cross-section,’to a larger scale, on the line Ill-111 in Fig. 1, Fig. 4 is
a plan view of a second enbodi nrent of a can end having a pull tab bonded

thereto for proyidings"suiliraPesisw’ o ?Pﬁ?iﬁgbut sh8w15%9thé Eﬁnaanﬁnéﬁrggd
fragnentary secfion.on line V-Vin Fig. 4, Fig. 6 1s aTlike viewto Fig.
but showi ng thettidlehb@de ah PRPR1IAY stage of opening, Fig. 7 is a plan

view of a third enbodi nent of the can end, suitable for dispensing by

pouring, Fig. i S,a, sect ] |..slde elevation of . the cap epd _of Fig. 7
Fig. 9is a é%?%?g%dlgrgggggﬁaYiégegfigngé?rghgmegﬁlgﬁﬁ of FFBE.c7gaﬁ868 at
an initial stswktablepterndispensing. byOopouréngerap view of an alternative

formof score line. As seen in Fig. 1, a netal can end 10 has a central
panel 11 with_an outwardly flared_rajsed edge portion 12 and a curved

periphery 13 F49- d®ubf e2stafthgnad aidaneievatian of nshespanngndTag Edger A
panel 11 is formed with a score 14 - = =

Fig. 9 is a enlarged fragmentary section of the can end of

N Figs.. 7 and 8 at an initial stage.of opening, and
/ .

A . . . .
: .Fig. 10 is a scrap view of an alternative form of score line.
As seen in Fig. 1, a metal can end 10 has a central panel 11
with an outwardly flared raised edge portion 12 and a curved
periphery 13 for double-seaming to a can side wall (not
shown). The central panel 1l is.formed with a score 14
enclosing an area 15 of roughly trapezoidal shape and the part
of area 15 nearest to the centre of the panel 11 is formed
with an upward projection 22 as seen in Fig. 2. A metal pull
tab 16 comprising a ring pull 17 and a shank portion 18 with a
central rib 23 is attached to the area 15, as described below,
\_ to enable the area 15 to be torn away from the can end to form

an aperture. The rib 23 fits over the projection 22 to locate

the pull tab 16 on the can end.

The can end 10 is formed from a metal sheet, such as 0.33mm
thick aluminium alloy or 0.3mm thick electrolytically chrome
coated steel, which has been simultaneously laminated with a
film (B) of a polyolefin material forming a cdating 19 on the
upper side of the can end and with a film (A) of a different
polymeric material forming a coating 20 on the underside of
the can end. The pull tab 16 is also formed from a metal
sheet having different polymeric coatings on each side, the



encl osing an area 15 of roughly trapezoidal shape and the part of area 15
nearest to the centre of the panel 11 is formed with an upward projection
22- as seen in Fig. 2. Anetal pull tab i@ conprising a ring pull 17 and a.
shank portion 18 with a central rib 23 is attached to the area 15, as '
descri bed below, to enable the area 15 to be torn away fromthe can end to
form an apeiderehlaheformszehélundersldEhefpthpectbon622ahﬂ hacate t he purf
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st eel , mhu@@ahasgbébnoguaupobnebegiy mahanaaédwhpch aahubnnwaﬂdcﬁ a
pol yol ef | na{péetigl taoﬁmens?atzﬁat wgoﬁ%aa hssegpeeae%@e thke e Gap.end

and with a fl|ﬁ1g ferent 8 ymeric _naterial forming a coating 20
on t he -undB?®i e@abingndd AAY he. 2 TH mBGFPtFaﬁli@ (8)acoBpPrising Anodnger -

net al sheelaﬁeylnglwl6feaenbnaﬂhyneesﬁncwnicngisoaneaehdsmdaaf&ba .- 10 -,

rt.i.cul ar
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whi ch can &® nntdedldyeec(B?)toftbepomxbneg1m9adhetbé tppehesidaeaf lalyercan :

end. The cQat 1 nposite film (B) conprising an inner |ayer
(Bl') of a ﬁgn%?%% §%§?¥n€h ﬁgﬁs an aci d-nodi fied polyolefin resin-

cont ai ni ng carboxyl or anhydride groups and an outer |ayer (B2) of a

pol yol ef i nTadbreedlotRihiecENBRE Eaﬁeénaflsaidhbobdhﬂgt%%Sh@ aha tthe @mnm ng
of the can e dbﬁ t

ond hel d | SieaforEe Bratvre, BSuRPneRnand held 18 ragiRtEs bE e hank -
portion 18poéssheepwhileabead &&f suppllisdotoothehehankt pogtidh a8d ok thed -
thus pull tab to effect fusion of the coatings 21 and 19 and thus

to weld the tab 16 securely to the area 15 of the can end.

The heat may be supplied by an electrically heated tool

applied to the upper side of the shank portion 18 or by

induction heating. Alternatively, direct welding of coatings

21 and 19 may be effected by ultrasonic welding, using a

vibrated horn applied to the upper side of the shank portion

18 while the can end 10 is supported on an anvil.

In Figs. 4 to 6 the can end comprises a pull tab 30, the
underside of which is bonded to the upper surface of a
circular removable panel 31 defined by a score 32 in a can end
33, thus providing a "full-aperture" opening on removal of
panel 31.

o~/

The can end 32 was blanked and drawn from a laminate of
electrochrome coated steel (ECCS - sometimes called TFS)

bonded to a f£ilm of polypropylene which forms a coating 34 on
its upper side. The polypropylene film is preferably a .
composite film comprising a bonding resin layer typically

3/u thick of an acid modified polypropylene containing

carboxyl or anhydride groups and a layer of polypropylene of

the order of 30/u thick. The ECCS is preferably about 0.2mm
thick.




to weld the tab 16 securely to the area 15 of the can end. The heat may be
supplied by an electrically heated tool applied to the upper side of the
shank portion 18 or by induction heating- Ajternatively, direct welding of
coatings 21 and 19 nmay be effected by ultrasonic wel ding, using a vibrated
horn:applied to the upper side of the shank portion 18 while the can end 10
i s. support edThe eentinaill pahelFBdscodprisést ba oaMeendnmﬂan@ISGS QA Bﬁbhlbab

30, Lhe undesshdguef 3bnesh hooBaRdsy basbiesyPel RULLIGE LA gl CUlar
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"fuII-apertu?%"lﬁﬁéﬂFﬁg°BnPPéﬁé9alS@ftbaheth91Wh¢ﬂs o&ntbndremowablblamhed

and drawn frm gahapiaat EoOEcebﬁﬁbaaearB%ssaiﬂéeéhﬁh?g% né'%@@%n g glgngf]

called TFS to af | ene

its upper él bffqﬁ cﬁﬁryﬁ 8p§ eh KEHF 8 BPEretgbFibiecsppospt Ehermal
cqQnpri si ng apbocessingesuchl ageist gpplaoblytd BobBsck of an acid nodified
pol ypropyl ene contai ni ng carboxyl or anhydride groups and a |ayer of

pol ypropyl ene of the order of 30/u thick. The ECCS is preferably about
0+2mm t hi ck.A sulpbarkhaldy phatl platfonprBBesbastoseen annBligs S5isa

‘m ddl e annul ggi 963 apgom Gﬁétlébe938§|tﬁz ofifeh hﬁhnﬁgdﬁQetPﬁggfétsgy an

I nflection portjon_so that the_whole_of the renovab can f
acconnndatep%?ﬁ s%fetkﬁaHSEEré}lEFﬂﬁlmﬁEnta PFPVé@ecansuéﬁé§édt§yr?ﬁélﬁan
end, is subjels¢epuld taeryml processing such as is applied to foods. A
substantially flat pllatform 38, best seen in Fig. 5is raised fromthe

| evel of the outer and m ddl e annuli 35,36 and part of the central panel 37
t o, prOV|de aThe rputl tabr3@eigestamped from a laminate of aluminium,

tinplate or ECCS with a film 39 of polypropylene on its under

- side, so as to have a ring portlon 40, a bridge portion 41 and
a pair of side portions 42 which extend from the ring portion
40, past the bridge portion 41 to converge at an apex portion
43. A pliable strap pdrtion 44 joins the apex portion to a
shank portion or bonding'flap 45, which is depicted as being
circular bﬁt could be any othef convenient shapé providing
adequate bond area. A raised boss 46 on the flat platform _
protrudes between notches in the bridge portion 41 and bonding
flap 45 as seen in Figs. 4 and 5, so that when the tab 30 is
rlaced upon the platfdrm 38, the boss 46 prevents rotation of
the tab and ensures the apex portion 43 is operably adjacent
the score line 32.

L/

In Fig. 5 it will be seen that the polypropyiene film 39 of
the tab 30 is in contact with the polypropylene film 34

. covering the flat platform 38 which is shown as supported on

, an anvil 47. A welding tool 48 shown in dashed lines is about

; to be actuatéd to cause the polypropylene f£ilm 39 of the tab
30 to weld to the polypropylene film 34 of the platform 38 and
so firmly fix the tab 30 to the can end 33. Suitable means to
effect welding include ultrasonic welding, or alternatively
use of a heated rod from which heat is conducted through the
tab metal to the polypropylene. For ultrasonic welding, the



the pull tab 30. The pull tab 30 is stanped froma |am nate of al um nium
tinplate or ECCS with a film 39 of polypropylene on its under side, so as
to have a ring portion 40, a bridge portiqQn 41 and a pair of side portions
42 which extend fromthe ring portion 40} ast the bridge portion 41 to
converge at an apex portion 43. A pliable strap portion 44 joins the apexy

ortion to ti i £, ich i.s depicted as being .
(I?i rcul ar bﬁ]'?gﬁyé {%gnarﬁl}o'ﬁ?elr%%ggdnl\%rﬁr{é%?" ﬁaﬁ%ﬁ%’iﬂ%%é’%@&lﬂ?b bond
area. A rafFseguessses 0(% thee omder §Ifat200008hans ks dfffestdivendiathes i n

the bridgeppedguicihg?h ¥tdomdiena.fl ap 45 as seen in Figs. 4 and 5, so that
when the tab 30 is placed upon the platform 38, the boss 46 prevents

rotation of the tab and ensures the apex portion 43 is operably adjacent
the score Mitnds3Aeslirafle that thd lpuld sdany t4doatbd FuppdstEdmd rredddin 39

of the tab S o Yol e film34 caveri t he .
flat platf 8?‘% ﬁsﬁ|°§ﬁqﬁ%§%q?ﬁ\§f&ﬁt?qa;°$§l?§3‘§?’%é‘?&h%§n“I V{He PR Yng t ool
48 shown i Prexdddag ian@sirs ofbbesses 49 sxtending & roaudthe mentalprpendlene

film39 of 3ihgot aRippd ito tiR @M%@Yp@g@wwi«g@eg j1gm 34 of the platform -

38 and so firmy fix the tab 30 to the can end 33. Itabl e neans to effect

wel di ng include ultrasonic welding, or alternatively use of a heated rod
f rom whi chIheatigi.s Gpttlhféu@?.]ﬂd. trfimlllglm mel ﬁmﬁtgﬁﬂﬁﬁ stdl;gcrgﬂ ﬁfﬂ@i!iﬁg
br ef er abi y SEFEEN Afm? ISAGRIERC PEE 3 PndiBRsorod B GRER SO ot | ve
for producwhdgch penertqgaimelsdand bireakssitheblseoreatd2t.he Iukdill e 4> Hiced
supported t8aR" @W@"Y0int between the bonding flap 45 and the flat \ )
platform 38 remains undisturbed because the loading upon it isi;i
predominantly tensile, any peel mode having been minimised by
folding of the pliable strap 44. Once the lifting of the pull
ring 40 has effected initial rupture of the score 32, a
pulling action on the pull ring continues fracture all round
.the score line to achieve a full aperture 6pening.T

At risk of increasing the'effort required for initial rupture,

it is possible to provide an arcuate bead 50 (shown in dashed
lines in Fig. 1 only) inboard of the score line, so that a
greater length of the score 32 is initially ruptured by

lifting the tab 30. The advantage is that subsequent pulling

on the tab 30 is mofe nearly aligned to the direction of Y
tearing along the score line.

Fig. 7 shows somewhat diagrammaticaily a can end 60 suitable

for closing a can filled with beer or other beverage and

having a relatively small opening like that of Figs. 1 to 3.

The can end 60 comprises a pull tab 61 bonded to an openable '
portion 62 of the can end.

The can end 60 is stamped from a laminate of ECCS and a
polypropylene film as before, so as to have a central panel 63
with a £ilm coating 64 of polypropylene on its upper surface.



any risk of accidental opening and this nmay be achieved by providing a pair

of bosses 49 extending fromthe central panel 31 to support the extremty

of the ring pull. In Fig. 6 the pull ring 48 has been raised so that the

pl rabl e strap 44 yields to act as a hinge for the apex portion 43 which

penetrates and breaks the score 32. It will be noticed that the joint
\Vken t he BoAGPK§ fPapnishengeniigail pangilabBodetlBese lien®pemdibsieur bed

because t he iBg ¢pon S iRr I l n nmode havi ng
been n1n|n1sgg§gy8foudlnghgfhth§ gﬁ?ggpgngfﬁpgégiha%ncg'%ﬁ%ﬁ%ftlng of the

pull ring 40 has effected initial rupture of the score 32, a pulling action
on the pul | rhegpaoat tabesif &echuse gltlampednd rofe asqehﬁnlaitee_otfom Ay a
full aperture genin At i ncreasi ng the effaort uir f or

initial ruptBPg pFPP?%eBSSSFEWea § 5PBREAEEEn aPHS&té 3863%5 AR BSF
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advantage is t at subsequent nore nearly a
ta the d|recFPGnﬂéppﬁeéPﬂﬁgP&F&hsntﬁé §6§r§epﬁﬁé1 pEgel7 63nows sonemhat
diragrammatically a can end 60 suitable for closing a can filled with beer

ther be\ | atiyel L li ke that of F
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portion 62 oshehik pamténd. ofhbondingnd1ap ﬂs,swaﬁphdhhsoml&1umnﬂnam& of

ECCS and f h tral | 63
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score 65 in PHénéég?raPrEaﬁél563(é§fﬂﬁe§e§ﬁe599§nablElgo 8) by welding the
N/ polypropylene film 71 of the bonding flap 70 to the

C
~ polypropylene film 64 of the openable portion 62 of the can
~end. Induction heat, conduction heat or ultrasonic welding
may be used to weld the flap 70 to the portion 62 of the can
end 60.

It will be noticed in Fig. 7 that the extremity of the apex
portion 67 is rounded to a peripheral curvature nearly the
same as that of the score 65. In this way it is possible to
control how much of the score 65 is to be ruptured during
initial 1lifting of the pull ring 66. Fig. 9 shows the initial
rupture position of the apex portion 67 and it will be seen
that the pliable strap 69 has acted as a hinge with the
predominant locad on the bond oflflap 70 to openable portion 62
being tensile.

If desired, a hollow bead can be stamped in the bonding flap
(shown dashed at 72 in Fig. 9) and a complementary hollow rib
(not shown) can be embossed in the openable portion 62 of the
can end. The bond between such a rib and hollow bead will, of
course, be in pure shear mode of loading, which is the optimum
mode of stressing the weld to decrease any risk of a peeling
mode.



portion 62, which is roughly trapezoidal in shape. The pull tab 61 is al so
stanped froma |l am nate of ECCS and pol ypropyl ene fil mand conprises a pul
ring 66 and an apex portion 67 joined toyyhe pull ring 66 by a pair of

| ateral bars 68 which join the pull ring 6 at a position overlying the
unopenabl e portion of the central panel 63. A pliable strap 69 connects t.he
apex porti ggme7? hekaasebenaa&ersaaakp@@fétO&eatraoeéh@snbl BRn{@4iawhi ch ha?'
afilm71 of o yl ene o |ts u der su Lace nd is bona to t he

openabl e pBP? ? §aPSeB st geé 8 ﬁﬁé 18 gﬁ REPELNG '
polypropyléneehthnn?toomouhe bbedpndlf kdpg766t oft Bégpol7y pridhy lkaee apiekm 64
of the ope Olelyl 0 d i on co tion heat
or uItrasoE?gkagp %b QQ QﬁgeESég tgﬁwgpg hﬂ Pﬁh 78g§%bfﬁé HSH ion 62 of
the can enﬂusghaﬁﬁrﬁnﬂﬂkﬁetﬁoﬂFééB PHEFPS. thetﬁép tﬁéléhtﬂ§n@ﬁfméttﬁﬂebapex

portion 67p stheuaéeanbeménaebfpbsgal7Qurwatuhetne%rbﬁrhaelaﬁne as that of
the score 6 ble to ggntrol how nuch of the score

o]
65 i 5 to beLLUSEEREadIAR) By i niok af bRl FEPRE BO BRc PBRR APRGRe. Fio o
shows the termiaatingt ineapchbtrage echirllkesapesopthaitorhe’ opetabiiewi | | be
seen t hat a Ie r 9 i t r ant
oad on t nROESEaRORS pdk SBop. cBRR18ERTY, 320l RHAIEAH bha HEeR BHARAY
desired, a hoIIOM/bead can be stanped in the bonding flap (shown dashed at

72 in Fig. wahla@dtﬁlgoqabeﬁeabﬁrnaaobb@w abec&agbashaW@brﬁ@nohec%%bgaa din
t he openablgﬁﬁggklon ween such a rib_ a

hol | ow bea8l 50W388u2§8m émﬁﬁagﬁﬁe ghgagyﬁﬁﬁgy £ 28N & CCRni Hels t he
opt i num noBeCsf canr,ed€i dgstilredyebe trepdecedddby alymindkmobratpaglliate .node. -
The polypropylene may, if desired, be replaced by nylon or ;‘f
polyethylene terephthalate (PET), but polymeric films on the
tab and can end will have common monomer origin to ensure

.efficient autogenous welding.



- 14 - Some packers of beverages prefer centye venting (initial opening) of
can end, so it is within the«scope of this invention to nount the pull ring
66 of Fig. 7 with the apex portion 67 at the centre of the can end.

However, many purchasers like to drink out of the can, which is permtted
by by the arr angenent of Fig. 7. In anolher variation, illustrated in Fig.
10, "the score 80 is "open ended", term nating in anchorage curls 81, so
t hat thevﬁﬁ$ﬁﬁ£|e portion is not torn conpletely fromthe can end when
opened. ; this invention has been described in ternms of can ends and
tabs made from | am nates of polypropylene and ECCS, the ECCS can, if

desi red, | by al
desi red, Bs rg@@%ﬁ 1 ¥ad BAE"REBYERCE, HELE & é?%sﬁ?hiﬁ?a?@*e%%g”%b
pol ymeri copenablenarea @ﬁbthﬁdca}aneeﬂdamﬂl wikhve oetsdnprddorkab clmaavgm to

ensure effighghk ﬁ&%?ﬂ@ﬂoﬂﬁt&@héﬂnﬁo the- ﬁ?pe@LéhHE of saifl ®Rledapaadn end
prOV|ded wth a score |ine def mmgﬁe 8? Fga e area Qf the can end and
pBFt

with a ne@%?apUVhe¥ﬁbnhﬁanBPHe§h§ R SPPa@HQd1F0PFH€1@ﬁSeW1§Wdé of
sai d openpbdtebtiie PbEYRMER tbetippeandi dheotintlee sddecod ithedishankedfwi th

a protective po r,.coati and th n Sld n e pul

tab is aI%%ep$3%¥g§abmf?haggﬁop§ﬁ§?88§a%?% ﬁgﬁ F?aggg%tagéagkgbfpsald
coating osurfiacehahkleasti of Bendgcgatedgonnthhesah@nhowomﬁnomsbﬁh@gpolyner
of the susé@g& 8h Lﬁéssaﬁé ﬁaﬁoﬁeétaegtae bbeyheRebrSitie @hrlehReLait end,

and said su aces are directly we to one ,another to provide a
least of the coating on the upper side of the can end, and
- said surfaces are directly welded to one another to provide a
E;; bond of sufficient strength that the openable area of the can
end can be torn along the scoreline to form an aperture

without the pull tab becoming detached from said openable area.

2. A can end according to claim 1 wherein the upper and
under sides of the can end both have protective polymer
coatings which have been applied simultaneously. '

3. A can end according to claim 1 or 2 wherein the coatings
on the upper side of the can end and on the under side of the
shank portion of the pull tab both have an outer layer of a
polyamide.

4. A can end according to claim 3 wherein the'cbatings on
the upper side of the can end and on the under side of the
shank of the pull tab both consist of a composite f£ilm

. compfising an inner layer of a bonding resin which is an
acid-modified polyolefin resin containing carboxyl or
anhydride groups and an outer layer of a polyamide adhered to
the inner layer of said bonding resin.

5. A can end according to claim 1_o£-2 wherein the coatings

on the upper side of the can end and on the under side of the

shank portion of the pﬁll tab are both of a polyolefin or have
" an outer layer of a polyolefin.
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bond of sufficient strength that the openable area of the can end can be
torn along the scoreline to forman aperture without the pull tab becom ng

detached from said openable area. 2. @ A can end according to claim1
wherein the upper and under sides of thel€anm end both have protective :
pol ymer coatings whi ch have been applled si mul t aneously. 3. A can end .

end and on®t he 4nf8P €PdeaGFOrHLngh ﬂkc predn 0935188§h°ﬁave an’
outer |ayethefuppeol gadedef ¥he cancendeaddaonotlengnferckadem 3fwitheei n the
coatings o p o] h n d.aen_t S of t he
shank of t%%égglﬁg egebgﬁglcéﬁé g gfcgﬂgége 09 Psﬁﬁpggﬁﬁngﬁng an inner
| ayer of aC@mhﬁiﬁQHGegnnlnnEEhlﬁgeanoﬁcBdbﬁﬁdiﬂgeaeﬁépyvhéﬂhn1Se§hn

cont ai ni ngaéﬁab@esahfeédaabx%néelar Qaehaesnealauhgr cb%@&yqf o% pol yani de
adhered to accaordi ng
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on the undehesiﬂneof1aﬁersbankamdrbbndin§ rkesipul | tab are both of a

accordi ng to claiml1 or_2 mherﬁLn t Eg%#ngswgn t he gﬁ
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pol yol efin or have an outer |ayer of a polyolefin. - 16 - 6. A can end:

according to claim5 wherein the coatings on the upper side of the can end
and on the7undeA cbucend agecz@ing &p cheipultl oraB wbemedonthet ceptings

conposi te $h|€héoﬁBFé§'§9dénoEnEﬁé Eﬁﬁeénﬁfaﬁdbgﬁdtﬁﬁ Lege? Whiaeh oleS thR
acid-nodi fied EO fin resin con alnlngoﬁﬁr or anhydride groups and
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an outer |3har P°atb8Py8Ferﬁ BYfdr £85¢ PNﬁePnISyéﬁroﬂagﬁFd°ﬁoﬁd|ng
resin. 7. polyesneend according to claiml1 or 2 wherein the coatings

8. A can end according to claim 7 wherein the coatings on
the upper side of the can end and on the under side of the

shank po;tion of the pull tab both consist of a composite film
comprising an inner layer of a substantially non-crystalline
linear polyester having a softening'peint below 150°C and a
melting point between 150° and 240°C and an outer layer of

a linear polyester having a melting point above 220°c.

9. A can end according to claim 8 wherein the linear
polyester with a melting point above 220 Oc is polyethylene
terephthalate.

10. A can end according to any one of the preceding claims )
wherein the coating on the pull tab has been thermally welded
to the coating on the can end.

11. A can end'aQCOrding to any one of the preceding claims = -
wherein the coating on the pull tab has been ultrasonically
welded to the coating on the can end.

12, A can end according to any one of the preceding claims
wherein a central rib on the shank portion of the pull tab
fits over a pro:ectlon on the can end to locate the pull tab
thereon. '
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on the upper side of the can end and on the under side of the shank portion
of the pull tab both have an outer |ayer of a polyester. 8. A can end
according to claim7 wherein the coatings on the upper side of the can end
and on the under side of the shank porLiqq of the pull tab both consist of
a copposite filmconprising an inner |layér of a substantially

non-crystal line |inear polyester having a softening point below 150 C and a
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ar ea, mherérnmtﬁeldppeensbde ereshetbancentings bledngnoddr poilymenf the shank
portion ofséiecpel! rtah 8he BrBUbIEEnYikRing of polypropylene,
o polyamides and polyethylene terephthalate, each of said
N j. coatings being a composite f£ilm comprising an outer layer of
- the polymer and an inner layer of a bonding resin bonded to
the metal, the bonding resin being an acid-modified polyolefin
‘resin containing carboxyl or anhydride groups when the polymer
is polypropylene or a polyamide, and being a substantialiy
non-crystalline linear poljester having a softening point
below 150°C and a melting point between 150°C and 240°c
when the polymer is polyethyleﬁe terephthalate, the polymer of
the outer layer of the coating on the shank portion being
based on the same monomer as the polymer of the outer layer of
the coating on the upper side of the can end.

14, A process for forming a metal can end, of the kind
provided with a score line defining an openable area and with
a metal pull tab having a shank portion attached to the upper
side of the said openable area, wherein the can end is formed
from metal stock provided with a protective polymer coating on
its upper side, a polymer coating whose surface at least is
based on the same monomer as the surface at least of the
polymer of the coating on the upper side of the can end is
also applied to the under side of the shank portion of the
pull tab, and the surface of the coating on the under side of
the shank portion of the pull tab is then directly welded to
the surface of the polymer coating on the upper side of the
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respective protective coatings of polyner directly wel ded to one another to
provi de a bond of sufficient-strength that the openable area of the can end
can be torn along the scoreline to forman aperture without the pull tab

becom ng detached from sai d openabl e ar t he coatings being of polyner *.
selected fromthe group consisting of &g?ypropylene pol yam des and .
pol yet hyl ene terephthal ate, each of said coatings belng a conposite fllm‘“i

conpri sing an outer Iayer of t %@E mer _and_an i nner %er of a bondi ng
resin borRAl enf R PEIBIde  3LORM P gsvﬁgFﬁlﬁﬁFnﬁtéﬁnSE dthasi thed

pol yo: ef idgpdredh Te CaPé Rl Gf nﬂxégébﬂxdhd ogaANbBEdEbda antenglsltweeecbbem?b%/lrrer

i s polypropylene or a am de . an in ntia 0 alline
li near pdh eé‘?’é‘? ?fév?‘r\g Jé'yg%f‘fkw?%g gﬁﬁﬁﬂ@f"o&ﬁﬁeﬁ?f"ﬁﬁﬂg Hﬁ%?f’ﬁ‘é poi nt
betmeen [fron saill [epehabbenatéa. pol yner is pol yet hyl ene terephthal ate, the
pol yner of the outer l[ayer of the coating on the shank portion being based
on the same nononer as the polynmer of the outer |ayer of the coating on the’
upper side of the can end. 14. A process for formng a netal can end, of ¢
the kind provided with a score line defining an openable area and with a <
metal pull tab having a shank portion attached to the upper side of the

sai d openabl e area, wherein the can end is formed fromnmetal stock provided
with a protective polyner coating on its upper side, a polyner coating

whose surface at |east is based on the same nononmer as the surface at |east
of the polynmer of the coating on the upper side of the can end is al so
applied to the under side of the shank portion of the pull tab, and the’
surface of the coating on the under side of the shank portion of the pull
tab is then directly welded to the surface of the polymer coating on theti /
upper side of the ' o/
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18 can end to provide a bond of sufficient strength that the openable area
of the can end can be torn along the scoreline to forman aperture w t hout
the pull tab becom ng detached fromsaid opgfable area. 11111111 111111

11*11 11121 11112 * C L M S * 15. A process according to claim 14
wherein the coating on the. under side of the shank portion of the pull tab

is Thermal |y mglded to the pol coatlng on the can end. 16. A process
~according to t alnﬁlgrﬂﬁéFélﬁc ﬂédbﬁﬂltPa l3ip @ﬂewﬁﬁﬁeéﬁdt§ﬁecﬂﬁ6&gﬁt°n
t oget her and hhédunﬂetegidéebfuﬁﬂérshaﬁkspbetWBh|thehb paliupabi ¢¢ to the

cl'aim 16 hor EhReRabEs; eolbll 8 s ﬁ?iﬁﬁs?g%w%aaﬁ R BEBCFoRoBRtappl s cd

to the upper side. of the shank porti on. A process according to claim

16 wherein hegg,i sasgpalzees E&cb?é?ﬁ% 28 EQQ&M‘QS wher8iR' eﬁeseuqqce%ﬂ' 4dq
to claim 14 wherein the_coati on t under side of _the shank gortlon 6)

tHe pull tab ?QeuF?PaﬁﬁﬂiEéFIngEFBEdtPSeFHGrpBPQHE? @oaplﬁﬁgéﬁ EReUBERT

edd. 20. A prptessuggcwhiliaghéatcisi suppliear ebnthBeshhhkapohiceonekdi egfiest
effected by agplx#ng 2 ﬁhbrateg horn to the upper side of the shank portion
of the pull S ? ©.5R3EhB9Ps supported on an anvil. 21. A process
according to claim?20 wherein the vibrated horn is of titanium 22. A

process accorﬁtng Aoﬁfégggk29c86rain&hﬁéebﬂaiﬂelﬁoﬁﬁekélﬁ'QEQEGQSaEqulled

frequency of about 2
from an electrlcally heated tool applied to the upper side of

the shank portion.

U 18. A process according to claim 16 wherein heat is supplied
by induction -heating.

19. A process according to claim 14 wherein the coating on
the under side of the shank portion of the pull tab is
ultrasonically welded to the polymer coating on the can end.

20. A process according to claim 19 wherein the ultrasonic
welding is effected by applying a vibrated horn to the upper
side of the shank portion of the pull tab while the can end is
supported on an anvil.

K,/ 21. A process according to claim 20 wherein the vibrated horn
is of titanium.

22. A process according to claim 20 or 21 wherein the horn is
“ vibrated at a frequency of about 20,000 cps.

23. A metal can end provided with a score line defining an
area which can be detached by teafing along the score line to
form an aperture, and with a metal pull tab having a shank
portion attached to the upper side of said area, substantially
as hereinbefore described and as illustrated in the
accompanying drawing.
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23. A netal can end provided with a score line def|n|ng an -area whi ch ‘can
be detached by tearing along the score line to forman aperture, and with a
metal pull tab having a shank portion att&ctred to the upper side of said

ar ea, substantially as hereinbefore described and as illustrated in the :
acconpanyi ng draw ng. 24 A process for fornlng a netal can end, of thé}
kind provided with a score daflnln rea mhl h c n be det ched by™"
tearing al t #b RROSSSS |q?et T fh f g‘?re‘f’ef?gpul | tab

havi ng a s/paovided ivirthatd asdueare tnnéedefpnpmngla:te a)fea h@hﬂah caxt e

substanti al r i ng

oo . AR L SR S A LGS 40k SRR
and with a metal pull tab having a shank portion attached to
the upper side of the said area, substantially as hereinbefore
described with reference to the accompanying drawing.
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