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EMBODI MENTS The present invention wll be herei nunder described be way of
exanpl ess bPEFESRIBTIONAY THE RREEERREDOFMBRIMNENTP dr awi ngs. Referring first to
Fig. t which shows a first enbodi ment of the present invention, an ECE 1
has a™so- pri ntPpasend dyyprsion will erhegpinupder desqrited bg ey REo@MPlaTBX BISMas ieke Pemms,
The renmpvaPP¥ingd@ingh 3 has a press- formed hollow rivet in an end of a
portion ther diferingfisst 19 £ig. 1 whigh shous a firgtee Pﬁ'f“é?" X fhet’ﬁ%se?fdﬂe’g'ﬂ'd.a" E S gk
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rive rive gss s thr u&\ a gméll%o% of an opening tab 4. The upper end of rivet is formed with an enlarged
head which overlies the metal of the tab around the hole to secure the opening tab 4 to the removable
section, thereby forming a tab securing portion 5. A non-removable section 6 of the EOE may also be
55 provided with an auxiliary score 7 parallel to the principal score 2.
In the present embodiment, the non-removable section 6 is provided with a machined portion 8 adjacent
to the tab securing portion 5 which serves to locally reduce the rigidity thereof to allow it to be easily
deformed in the direction 9 at the time of initial opening.
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of machisn¢deemplengver ef madpigl ogpt i npl atle havi ng13eghi ckness of 0123 mm
and a tenper degree of TR, and the initial|l opening forces of the cafis were
measur ed. |Ipxamplréabl e, LConprigsoeeExanpl gs 1 and 2.e8spectively represent
a conventional EOE havi ng no machi ned portfion 8 and a conventional ¢ne
havi ng an|aEwampbey65 sporeFigfosred on tjhe non-rambé8abl e section {n the
tearing®difrection, as shpwn in Fig. 9 (as |described in the specificéation of
U.S. PateftEsampBe422, 98B) . Pigt h€Got her hand, Exadplbds 1 to 7 were] ECE
havi ng t hemachined portions 8 Snown 1 n Fl gs. bA t0 6G respectively. A

di stance D shown in Fig. 7 of the ECE of Exanples 1 to 7 was 0.4 mm 10
Table ] Test Note: -InggialoPpeningi éorceﬁl arel e@éﬁﬁ?@q:dr”cé‘gf&

Conparison 1 Prior Art 1.80 Corrparl son 2
Fig. 9 - 1.75 Exanple 1 r:%
1.67 20 Exa @@an be seen from Table 1, the pgtged inlgg opening force of the EQE is reduced in m 1 to
Exanpl e 37 in which the bending rpfd ies ofél@ portions of the non-removable section adji::eg f}g tab W@

¢ feaiing direction b

4. portions 5 wer loca@yged ed in order to facilitate the deformitlo%néhef:e)gk
Fing 64I£ impressing of the machined portions 8. O%egm%af the EEQE nﬁ?l stal lol

thereto.

The initig} opening for e]car(? § I‘?emld@ced Zy aintaining a distance [Fét% preo@grmmed value
1.67 35 the dista M j) edn e Hnl 9a of thY refcvabié SéctionS3dAl theHaler péth

As can be T % e.nlme J, iof aqw X esé aki§Widras pREBINS B8 tdalfd dre&iion

i's reduge(%hbv% Eé%ﬁ& o thd seburing pbhibie B ih AR cRIBIGEH Bddle! MBleUigotifBinDlin ihbﬁbresent
porti ons QfivehtidR, tﬁ&&st&&W@Ween 6 Ghd Sdof &Hij rafiévable béttisr®adfinddl 1BERs! plindigal36dré RONS
5 were | oGal ke cuREpeHpRbry &F the B€UTing porfoaGiis pro@itably Dlaennsl of iessnmadre prfsrddT @ fnmi an
the tearingsdirection by inpressing of the nmachined portions 8. Opening of

t he ECE_coO sFigra showsnhé bftacitof thepiatiatce Dgpnahd requiyed ihitial ogeningéreet 0. The initi al
openi ng*¥ or cas tanistaece Dibédomes smztiercibel inftigt operiingtforcanfnaps Suddfinytah A distafread ofsabout

pr edet er miG¥ecimy Fhisids, canbiderati totbarbecaud® e ihighjy ridid tabpisedring pertianvie ensumed thabsl@ss3iy of

t he r enpvadoheentatast mase logaliy atithe sl 33 oesierdia thepiniaginal ggpre 2. When the distance D is 0.3 mm
or less, the initial opening force remains substantially constant at a low value. When the ease of press

forming by using a metal mold is taken into consideration, the distance D is preferably 0.1 mm at the
lowest.

In Fig. 8, a curve (a) indicates how the initial opening force of the EOE of this embodiment, i.e., one
having machined portions 8, varies as the distance D changes, while a curve (b) is for comparison, showing
how the initial opening force of the EOE having no machined portion 8 is related to the distance D.
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the tab securlng portion 5 in the dlréctlon of ‘the X - X axis which is
parallel to the tearing- .direction QEWG 778Bbws t he periphery of the
securing portion 5 in an enl arged scale. Mre specifically, in the present

nvention, th t iti '
Gor et by b et M b Sl 1R 1 hsd Uk GG e, S5EL1 U)o

portion 5 is ppehétlemBbdimdht & tHBr&dbntlifStion WRLE dbicAfel baBY With Brerdndd b P, JoeSS. 50
Fig. 8 shows trag. ffalt6qbD owt dxemkbsSdr MCRBrmDofNpibrAIRy SraRHehindChohtidhd 157ds pRiA Gfdiv)iBle
force. Asst hactiio barisre 1DbEIRERBARE 16 @Blide@lie bohdify fighity bicthe RPEVALI Sedtitl €@ 1l 184iRg
suddenl y at digscibnshd mCsacH: @bnnadxbdl the® crésdihe loddiiuGind! Sent® i XX Bithd @mBKAbIE 8BNS
t he hi ghly Figgi10dE toadDHSRCplsin Viegvs [0 th in@ohired ositiise!S vhith treTirdviiBs on the esatdeadlatseétioe d
nore | ocal | §ineductt diparmacthd shelp de de ic@sthe tohgituginal pantep irle X6-COthered.  When .t he

di stance D i s Fis311A1e 1D $how oxamiplee of te ciosd-seoipedlifery of the timar @ retuate machined portions
subst ant iral 1y whighare ghawndn Figs.|184vtos HiHuEhe Wigrbined harticns 3% may: hye @9kshBrediomors erdhiby
usi g, a net &pl pesticy. ps showR di Flgnt tA eofigi HE: dhevomay coreprige gtReriee with jsquare or curved
pr efer abl y Cerugaiipnsgas ghewn fnofigss #1C et 1P; Fhe %ossae%'m ofdhq mgchingdi pertiana 45 mENLe A d-
initial op eﬁnaﬁ 9"5’?’%@3 ﬂP‘”’P Hé: 'QEtE 5'?3 "E‘ igedppRiont ARy, at?"“?é"’e'y ?ﬁ@a‘l‘ﬁe{'&?’ﬁﬁ‘swm
machi ned oY tance D chang‘?

for compdri so 'ﬁ?@\%"ﬁ ° l“hgf mp‘i éﬁ p°'?)?ﬂ§ ﬁsd% j" B bB'Fd"lgh

machi ned pOﬁ @S tgn gﬂ ] tﬁ égnt 1S bet CONSﬁQHeté? ean

has been g cn, b ,E&ei eg;agr 3’&' coreaegg.n g} §3§§ i ?&ﬁe 5
V\A|| be dgs peglf, }&ﬁw ;;éﬁrerence to |g %i 00%) E b

exarpl es of X freeféramp@a‘h @5&4 HE2hdA 1 19F) EHRGd3h BRH PR Taéi;%ﬁt ra2hiAcH aah.aﬁzs 161161Hled

the Machbh@d réivitid Bsztichs B eiBord D BAES! mn® Wil dMCSitct B BRNSHGE dnd ledlicsd behdiRg

t he renpvabligdi§®f thb AdtnodablesektidR 3tpRRIdbdIBy Slich BGéNINaA peHidh 1151 P2l s& ad 1B BE Bdntinudd,
they Cross bmeridgondithe! thaiigl fol@ s BffectivieR redticed Ky @e niitRinEE BENIGRD116. BR& 16 Pitch. b
Figs. 1 GE txeeddsGhhmyrise paring fovdeasduiraf grédie varias florigatk a6rs iin thé®arihg Girettionci ridlbRing
provi ded onstatiieteardgDA pitth @ of eed thar2 Bmi makewbéiretnovabiersedtion B dbndtrwey eadily thadtreopirals S
‘the | ongi t ulihisimby cagse the remyable Xection3 toltear ethmidwly.gs. 11 A to 11D show exanpl es
of the cross- detheiseavhdrer the gfiachiteg portipesit5 baveaar ¥gheped orpioverterbM-shaped foamses pén
15 whi ch ar gewdddiom sheveritgs prefeGbletfes the)pngleTh dseenfiish 1 Metd 1BIdr hetwsas oneSsideenf thedkr or a
V- shaped 3gr iegried §rshensf mnaghined nedien 1HANd 2 inestarigl With respegt to1thenXgrX misgto bg ade 45
They may cofga§es & s Vith i angrer f oxcg et riearons. Jhecpiieqs of thg drachiprgl poienss19ainthe n
Figs. 11C ofedi"l'ES‘ '"m%d"&rf@w Leich F%fvﬁsc}? foetiiate parainarfb e Rk sectay 3AlRpa e X X
shaped groo ° ned ortlons 15

| t tivel dmegtsséw‘%'b' Fr%‘%{mi va%%ectlon 6 which
?rrpre(rz,xg; Iﬁ%e t}ﬁ) :se or'yr&% Zuﬁﬁ E r vided \tlhg?l n{?‘gr%%;a'lr %\‘ p?uézltlgy of p g machmed

% i Th|s
rigidity of nneﬁm;f tﬁ i§' xna IQS P e Ao S?LahsaE
to be reduc ion. lur&h of |o ?93 5‘0 in QP?enremgvaBIQ &IEWQ Uhicl
bent al ong %o to re c@ﬁwb%e o iy thrSiof B nepetc% he!tdbrif reetsarehaﬂe 4t bR GEHOEQEh
h' S GENEEPIchéd Fvothly@nd /il d drchil FdrleCRa ntd’b@na%'aélﬁdsﬁ&ﬁés posdtie 2, thereby
ng teari ngnseéfad bhsrov.mg)mabfl.aemﬁeacsoh@ﬁb , 3 19 PPssloRCro Rivida Ghed BmoveBR'sBctién into a
eaSI er.- "ThepgfaRy 6t partb ahd proideSa Mindvall Q@omSrE VR toadBart C3GRBEASHEIN fFRyl 6% suwéhedthiniwal S
20 separ at peHidnr18MAal Ibe foeridtl it BitheitBd@per dPcvbesuaide\of thp idmalble seaiee3Fi gs. 10A to
.10H) bet ween eaxh2 dfusttaes aadpdiicetoh afrerehiemedible alettion 3sin Which @rpieakityost dinfies 17 are.
renovabl es s eotiderin Blagesof et thiwwall ortiam d8. Asrshown\i Figs. (1 ivetogidD.che dimples 17 nay bederged
t he reduced inxithed thegppdr @i idwersurfece, tohby foemingvigeduiar sfates dvthBremo@ble geatiorhd/ Incaddition,
machi ned potheictess-sestiang canfigesatign sighexdimele Mgk be teaterdyian U§ha@ﬁ§!ﬂ¢q|an@f traperoidalh o
tearing force Byyire plibe thipeval) porian 8 etidifples e thaensding sdidiynf the serrovabip segijee  in the
pitch b 25 tasingedigeation Snjpredupnd. Alsgyin e Chsgr wherer By iTepdal yraeas Py RIyidpd Sheabaseipg
t he scor @i foigifyeof t‘"@d?’f‘?i@b'%l SqcHen § €47 9, ’e‘i’“"PﬂnTB?'FfP’ﬁ th% feam@'et séQPP ﬁ an e deferppd |
of less t haﬁasﬂ b aPr?BeW’\QrPB?fé'f?f"eth%' (ﬁ lon 3 at
required. THESHY thea @"fegm%m% fgf gﬂg o fa g b %@ b ghe
?ase wher ei red Flrghe %;grcgr unreft):lcﬁj ﬁ] v}? th\go er]a P@ ﬁs;f E': Clll tea ing %51 e -
or m as psars %%éjornéna e ooh ﬂ o%r t.% s oG atéa o
F' : 10A %ﬁ Elﬁg fF s§f)l vex cosde e whéﬁvﬁ rat d$r 91 nd pan
maCh' ned port I Ao 1265 Rfled! e ls m&%’be%ve@ﬁ( 3&?

made 45 deg eﬁfpras 3 1o Sierabyb5 b b nﬁl arna e wL@nrtﬁA SRSRES W 00athDvalE WA s rsrtas the
effect of the machined portions 15 on the reduction in bending rigidity,

whi ch serves to facilitate bending of the removabl e section 3 along the X -
X . .




axis, is reduced. In the present enbdg us, in Figs. 10Ato 10H, a
portion of the non-renpvabl e secti on%ﬁ?ﬁﬁ%%'mi s adjacent to the tab
securing portion 5 is provided with a single pair or a plurality of pairs
of machi ned B&denb QhbtorS oM\EUch pod@brE off 106 REbvadle Sddtidh 3 whBH) A& itslSentiifly Bigidity reduced by
symet rical irplas fi B sgesetiolloRed Byea stmitar MotiNiioSthe ddjcsnt portia) esranstring fihat e overall effect
machi ned por bi reABInG thenelhEBres ban erposiiivaly obtgiest. g thb otherchabd) ifltte spanthg Semtceeddimm,
machi ned por the asating3forch @griat,Bus abbttubting esmpbth teatingt opesfionnih thi ispasikg (Sd¢ tessothan 0l%Hmm,
formed i n 4 htheemingalgldity sfeint lempvaBle srtiorhis fredacsditoan exgessiwe] degroet thes lpading ftoayrisk that
ri gidity thetheadmonatiidhseciiospight be parttathetomeffr i ng directi on, ensure that the ECE
can 40 be operfdel P itvenjiornischobyimited 4o tharel ambpeiinents | Yuattadgn iFigs-oidn At pndl ingludes
easi |y as po8erbrays of mashipipgiscipngis d%ycﬁ'%'gpf%dﬁﬁﬂﬁ’ﬂ"ﬂédedﬁﬁm f"dPl%be,l‘@“g 'i'g.'d' gf the

possi bl e to HMpvahle sepion along i tRagnasdiestion "'ﬁt"ef‘:%wﬁls c"ﬁeq}" stad, g “afde i
provi de a '? hivAl ’WEPP‘%S’r‘{"FH?? 118‘”‘? G720 BRRYthe lefters, ingicat FF‘ §We§ R S(::Ol'e formed
Such a thin- \é\@rl\Th% "gl % gjltt?co d’1|2'ﬁ I e f)ela or I8

fa ft i.llu t _
,[Slﬁlre rgfro\?abl t%?r? @m lé atg)npc% % en[ug? for% %flro tﬁgst%rfmagén %l?%{\;? of )
in place of

5 he f| so%’) rnteI r%lcjaF vﬁ‘ﬁtnd%p ARG I’on@e E—JqG%d tél-gp%n EIQ Ebégf thtshrﬁentlon
di npl es 17 Wﬁg{vﬁ[ Eﬁ». Lnd E‘ L sQdtion WARH ardH kdspdeBuelyOproviléd with the
formng irr e%& ed% i C@a%d'tl% rT'\ ﬁmé@m}() II@ whifRGhd BYBken lind K déH3RE ta0dh .a chdVentional
Cr 0SS- Sect i ORBE hefHa deief Mb athirll priidhs §inBlthEmamiMedRrioREIANgUl ar ,  U- shaped,
circular, or trangsdedadn rddYthYifgidlan @k daktloftchi Bpenig las Biwwhlb@ﬂhelﬁomﬂ lighi K 1erge
17, the beeﬁdbﬂé]\mb'f&béjistréhuﬁd dnl Enel FPBAMYXBICE va@ies freaily. Thid mayt ingart iERadt RQvibration to the
direction 9 icen beFUERK it i&lbSiAg bfbnbd) @reverting whetreodehiag. il the gasear apenirfgaanclEDEagfahis
pr %ded t h@mbeudiraéni §howd by RfieGioliti fing JO&n théa ethercianls apdniag seauirdscnsniiller darcebieom the start
rediced. Thentafeor aght ttieigh ervDrembiab ofstibe trénmmat® eeationbd ade fther degepe coh girjaljonge thehfgrce
start of an e@einidng refpedaliiomableh the by toabd ensnadcpasilyenit e ratdereeomthet apy, igpact or
renmovabl e meoibration Bingtimpalied tothercen bddyt he opening to concentrate on a portion
of the princi pafompered ittpsush pr EOH &t ¢pseribedyaboyeyia W 'ﬁ'&i"hSéeqH'fedth%""lgé?fﬁ‘i/' gpcgeased and
section 3 andugteptionsdhermef erpgeduead. e il %’9" go'P'P? 637 b furiter tedyced Ry making, the gpacing D
possi bl e not (®9AIFg: Tideieen e epdy3a ¢ e fpmgyak! W"rse?&ﬁlﬂ}eé’ﬂteh‘fe"m?g ‘gllh%irs??uﬁ?f Rgytion
t he openi ng, Stimalesindbe ibaver%?é?"Pfdcramef - . cgg}‘)alggte it y
alond e B eI Som B g e ‘sﬂzﬁk SR A
this way req él 3 Ea les1n Tg F&ﬂ 'ﬁg éhined
force when It S % g?c‘%gve r!P |3 1% |s Patert' RB. 4 )'HE 'améw@fary score 19
di npl es 17 Srfé%d n th n -re \%glgese igh P ﬁg &Q@tfbhrwasgsmFW?B 8.V Rl bihér Hahd,
di npl es 17 Sex ¥re'h hlmre in Pigs. WO T 101 réspaEved TResd EOBEbf thib
a val ue wi Thigyh Z?r'n tf\%@g%lstah %&04mrﬁﬁrh@:h?sﬁﬂus%a?eﬁl ..Bﬁ.gb;endl ng motion of each

portion of the rempvable section 3 which has its bending rigidity reduced
by dinples 17 can be followed by a simlar notion of the adjacent portion,
thus ensuring that the overall effect of reducing the tearing force can be
posi.tivel y,obtained. On the other hand, if the spacing S exceeds 2 nm the
tearing force-varies, thus obstructing a snooth tearing operation. |If the
spaci.ng .Sis less than 0.5 mm 5 the bending rigidity of the renovable
section is reduced to an excessive degree, thus leading to a risk that the
renmovabl e section mght be partially tomoff. The present invention is not
limted to%t hese enbodinents i ilustrated in Figs. 10 to 14 and includes
*ot her ways of nmachining so long as they are capabl e of achieving a
.reduction in the bending rigidity of the renovable section along the
,tearing direction by the machined portions. For instance, in stead of the
thin- 10 wall portion 18 or dinples 17, we can apply the letters,
i ndi cati ng®t he tradenane or contents of the can. The ECE of the pr esent
i nvention may be of the type which has a shallow auxiliary score 7 forned
‘along and in parallel with a principal score 2. Fig. 15 is a graph of the
fluctuation of this opening force as fromthe start of opening to final
renoval of ;fhe renovable section 3. 15 In the figure, the solid line J
‘indicates variations in the force required to open the ECE of this
i nvention having a non-renovabl e section and a renovabl e secti on which are
respectively provided with the machi ned portions 8 and the machi ned
portions 15, while the broken line K denotes that of a conventional EOCE
havi ng neither the machi ned portions 8 nor ;the machined portions 15. As can
be seen fromthe figure, in the case of can openi ng as shown by the broken
~a large 20 opening force is required and the opening force varies
This may inpart inpact or vibration to the :




can body, while it is being opened, ‘preventing snooth opening. In the case
of opening an ECE of this enbodi neEP 0:263\6B1 t he solid line J, on the

ot her hand, opening requires a snaller force fromthe start t her eof ri ght

t hr ough the removal of the rempvable section 3, and the degree of variation
in the force required is reduced. Thifabdeal2l es the can to be opened easily

with a small force wi thout any |rrpact or 25 vibration being inparted to the
. R .

can body. -eo'rr%a-red—\m thi—steh—en—FEoE—as—geser-bed—aboveiR-which-the

requi red lopenT®§ & or cg Frmf c@ardLlifd fnitdad: Open imger eDéaning r Edveed
the initilal_opening farce can be furtherd reduf@&dey making the spacing D
(see Fig. %%) bet ween tlhe end 3a of the fenovable section|3 and the oute

peri phery m’P@é'l§é’8ur| ng meid: OArd snalll er iy ighae above-descr? begl mannér.
30 Tgbl e shovvs tthe results of neasurenents of the initi openi ng
force ang %. |°§g force required foj various EOCEs made fromtinpl ate
havi ng ajt f10. 2¥Fign ad a tenmper degrgg of T4. |In the I@bl e,

Conpari sqn Exanpl es ljand 2 respectively represent a conyentional EOCE
havi ng ng %gg por ti orﬁ_&a dloaAconveni onah ge (as dijscl ose &n UsS
é

Pat ent Nc. havi'ng an auxiliafy sco 9 formeg int
non-r ertby aﬁ&gm eet Qon gng difectio as shown in Fi 9. h
t he ot hen andﬁ 35 e arrpl e? 1 o 8 arefthe E@Egswhich are sh n Fi gp.

10A to 10texamppecti vely. pilese dgOEs of [this fgggdl ment have %$ tance} D
EF

of04mp-whichisiIIustratedinFig 7. 50 55 7 61 77p Bl
Table 2| TEedmple 4 Fagm afogcan Li g Inlj_l.gg Qpening  Teayigyy Force F
orge. Co Prior Art L. 80

3. Fi gFigQ 10E 1.66 1.75 ~2.50

3. Fig. 10A 1. 65

2. Fig. R0F 10B 1.67 ' 1.6680

2. Fig. 10C ' L. 67

2 Fig. 10Gig. {IoD 1.68 21.486

2. Fig. 10E _ 1. 66

2. Figi.glOH OF 1.65 1.67 2.50

2.80 25 Exanple 7 Fig 10 1.638

2.40 Exanple &Note: InitihlJopeHihg forces are expresdefin k

2.50 30 Not e: Initial opening for ces are expr ess in kgf.

required are W oktofld Blalihdefit t9f
the pOI‘t ' £ ﬁn idn& o@all?q'gédc&nr’ﬁ gde?' W RAGARS db \Qrm%ﬁ inB8ofl iR the tearing
securi Y BPJCEIJ)FP@Ey o WRcRinddfortlohs/ 8,'AG WL the G4nERG ridiBidsaf tre! r&rﬁ&@blgg&.@ém ihon
thereof i fheltblfing BRAAMeR S15GbAUREY. & vaY thud BosSBI ftr KHREECRS b thiS BbHimeMNE beldpdMaki Ch
t he bendi Bakily WiHoth thd Red & imbhrea laRy@Bradth&etsections 3 in the tearing direction
wer e al so T ethfdtor aluinind@Sshbdl iSuspalg Sbdal o8 tHoOhatdribigorBEEOEDT. HoWévar, eislo Aldt Mdikdtivé, O
be~ oper),gdaﬁ:afat xdmpie bfOdf thel fhiRwing @dtetifls cananseda | arge force thereto. Tinplate
or~mal um nuni1geednd iren allsysabr npn-dsreds rastals hieh aaslamingh afdafurtidven GE; 1. However ,
this is not (2 Ametamaledsl oliBinechipyisubiosting aamatiriel agepydingf to titbre (Hd¢ B ovriapg trentroant Bughss
can be usedas gidting progatingnd i ron al |l oys, or non-ferrous netals such as '
al umi num ant® & eampagitn fa¢t?'d9§°"a( 29ta'ﬂ$dn'm banding aclpyerid BEANIE| Wé‘ﬁ'%?u@tﬂ?j eet ithg a
mat eri ab actawed agorng tq an (¢ a?“d{"ba gretdl paeriglaceqrding Rde (Qiuch
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(4) A composite metal material obtained by superposing layers of a material according to ltem (1) and/or
different metal materiais according to ltem (2).
The present invention has made possible a great reduction in the initial opening force required, with the
result that opening can be started very easily.

S0

Claims

ss 1. An Easy Open End of a can, comprising a panel having a removable section (3) defined by a principal
score (2) and an opening tab (4) secured to said removable section at a tab securing portion (5) in the

vicinity of an end (3a) of the removable section, in order to locally reduce the bending rigidity of a

. portion of a non-removable section (6) adjacent to said tab securing portion to allow it to be easily
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as plati ﬁg orlcoati ng; (3) A corrp05| t'e netal material obtained by bonding a

| ayered organic material such as reEPP 461 726 B4 materi al according to
Item (1) and/or a netal material according to Item(2); (4) A conposite
metal material obtai'ned by superposi ng | ayers of a material according to
ltem (1) and/or different netal mater®@abPdealcording to Item (2). The
present invention has nmade possible a great reduction in the initial

openi ng fofteTEgUr et Tw th—the resuit—that opening—can—pe—started—rery
easily. 50!0 aiF@sts5 1. Iﬁﬁ’nrﬁagg @BﬁnLEﬁd opikiednOPEBARSA § TRgrangaderce| .
having a r rmvnhlp sectlion (3) defined a anﬂEFSaI score (2) and an
openi ng tab secured to said rempvabl ¢ section at a tap securi ng portfi on
(5) in the 311 an ebri¢Badrtf the¢ renpyaBbe sectipn, i3.@pder tg
| ocal Iy refluce t'he bengl ng rigidity of alportion of -a nontrenovabl e sect|i on
(6) .adjaqxzenc %o,;rbsecuring portiop to allowit to pe easily 8 EP
.0 261 776 st Fig. 9 Formol Can Li®@5 Initial Qpesi.2g Tearing
IForee Forca Corrparl son Prior Art = 1.80
3.20 10 1.35
320 2 Exafnie pillsé)rl Fig. foglOA | 1.65 . 655 50
2.50 Exafp| exx ; , 1} 66
2.80 Exanp ? a%nple 2 ’E%"; l%%c 1.66 1] 67 2-80

. 80 Exanp| &xahple 3 Fig. 14€D 1.67 1166  2.80
2. 50 Exanple 5 Fig. 10E 11 66

.50 Exanp| €xafaple 4 FHg. 149F. 1.66 1,67 2.s0
|2 80 25 nple 7 . Fig. 10G -1 1.68
|2 AQ Exanp| €xatple 5 Fig. 109H 1.66 1465 2.50
2. 50 30 Not e: Initial openihpg forces are gxpressed in kof.
{As can be béxanplemérabl e FighelOhitial jopenihgéTorce and teali8g force
required,afe reduced in Exanples 1 to 8 |ri which the bending rigidities]of
t he portiohEsprmme fon-jr entidi el@@ctiony 6 adla€®nt to 35 the2+4® seculing
portions 5jwere |ocally reduced |n order|to facilitate deformation ther¢of
in the teal E¥@mAked i an 9 g+ hEO¥mchi npd porti®hs 8, and in #kPEh the

bending rigidities of the renovable sections 3 in the tearing direction

were al seoreduceiotle: W i1 R?éﬂﬂlg? fOFcddeakbirexpiebbbs eADRGETEN tO
be opened easily wi thout the need to inpart a Iarge force thereto. Tinplate

or alum num sheet is usugl| d 4 @Sni ke @lin G irbd aFdOMEYEBY in
this is not | cgaqt?f seg tz?‘%ig% th% i g%@ 5;:&9% df het ty ﬁée ijfﬁubagnwﬁﬁcérﬁlms
p

can be usedy. (4 chﬁ\ r%ducQJ mrU?Jbr kG fabiRbts dBBinRlich Hel6dh irfifhe tearing
al um num*ang, al

material acgg rtéf’x ifPaite@ioh R&%‘a(si)edb&d at ﬁdértﬁua‘é&siﬂéeéﬂtmﬂtﬂEs S1UBIE ebodMeat tb BE ofhed
coating; (3aofly GRS b6 Bkt dTRESbicateld! ai Nned by bonding a | ayered -
organi ¢ mat er itgpiafUs BuRiburh SFdetlis Usiaky WA as tho Rkt f6t] thecEOEDT. Hiowayer, tislid mtriingithlive,
and/ or a _[rebs fofxbrhidié @y oRBi6 @licWiniOmdtedials taibe(udgd; (4) A conposite rmetal

metéri al “obt ag e ahy irdd LaPEs.00 sorAgrrdus ynetals sath as alomiten amgll alumdrooratioyag to |tem (1)
and/ or diff er@na meet ebterimhotgaines by selisstingdi majerialackarding to Rym (e purigercifpatment such
‘i nventi on hasasdaieg posdingdl e a great reduction in the initial opening force
reqw red, w t8) Ahesmpesitemetal materia mnm}; by Spndine aslpyaradetoapicr Pateriak pycly as resin to a

45 material according to item (1) and/or a metal material according to item (2);
(4) A composite metal material obtained by superposing layers of a material according to ltem (1) and/or
different metal materials according to ltem (2).
The present invention has made possible a great reduction in the initial opening force required, with the
result that opening can be started very easily.
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Claims

An Easy Open End of a can, comprising a panel having a removable section (3) defined by a principal
score (2) and an opening tab (4) secured to said removable section at a tab securing portion (5) in the
vicinity of an end (3a) of the removable section, in order to locally reduce the bending rigidity of a -
portion of a non-removable section (6) adjacent to said tab securing portion to allow it to be easily
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SO Cllal ms 55 1 "An Easy Open. End of ' can BI’I sing a panel having a
renoviabl e section (3) defined by a prlﬁ?cq%%ll'":? re (2) and an opening tab
(4) secured to said rem)vable section at a tab securl ng portlon (5) |n t he

Vi ci ni ty of an ecP? nge?& )\ !(1) tean dil'eg{lD dS on- o g * Vl{f@ﬁ achined
reduce the bendlcﬁ‘iﬁ gfeg ’%ﬁ’hgl [ oroney éorr Vol & R {gg chine
fga

e d if {
adj acent to sai risea | "(‘gj:fm'm‘i tarting

ns ch a m
a) o sa ova le sectnon

261 776 Bl def Ordﬁﬁq sing ﬁﬁ‘e \%v];gé{% hFoE thé)gen f s ?ﬁ ﬁbé %}: e dlcu to the
section (6)sis RE4MG ARddiioM o aﬁd%@ﬁ s elisd gdlre&i I & n%ds@ sly .
the machi ned porgit@ain bl dfﬁff&bﬁ@éjwdhr}es%b&tbﬂ% J@&B@Berﬁdﬂ@i&uldrttosth§fe§ff 'dﬁ&t.&p(b)n
Is located at any position in an area extendi ng between the end
sai d renovabl e SeCEOEEtcaiRg B Cidirh &) ihakein! shif) thatiie8 Bortich 1§15 B walidy &Hﬂh wﬁlhﬁs provided
center of said tiglmahisiog omgai adrirboévalie s4eeshCsuch it itstctoss-Be2tidn is in a VisRdp] D-ghape or
direction (1), anabvé-ttape.it extends sidewise in two directions continuously
or -di scontinuously within an angle of 15 degrees with respect to the
di r=€ti on per perfdi EQR accorting toHflaimdawherain alilistance betweenIhe ond of suiv EMBvable Gentich- arg the
to Caiml, wherastenpesiphery ofaith tahsebupingrroitionis 04 mmn eriiéss. wal | ed portion which is
provi ded by machi ni ng on said non-renovabl e section such that its
cross- sect i"on%i M ﬁog acrorhng e, Claim St afereip saiq gemovable gactiesy @) Shprpiided vith anplgrality of
according to C dhaehiqed RRH@’I‘%‘?* whichjpesve A9 educp the erdingrigigtydhRIeht  sai d rem)vabl e

section and the ou er er ~of said tab securin ortion is O.
Tocs. 15 4. B ABCEk %g;fvg ? b sy ;myn 4, Pt ST 15918 Termesae, goctin
(3) is provjded RMPTEe 2 PRYAIY AT TESIeT PARET IR G518 | gear(ngg)recwﬂ ch serve to

reduce the %eEd' gE(Sé gécg (E I&?aur egf wh ald rﬁcg:}T éacF gomog vuged 19 sald remdvable section
Qh;e)\rﬁ'r; ??;do?a%;& iqg sg%' é,ﬁ&gﬁe | g trs,u:'&wﬁ%n clos XQ% C§Ir%&&)dl recti ognrbéé?f
6. An EOCE accordi ng Ito Claimb r°e| ra1 salI nachl ne?port I ons provided in
sai d rennvabl @ SECEOD RcoRATI b SGaid 1D skl rhovBBIE BRGTSPRY Srbviad Wil LBkl of
across the tear im@nifld @tioh® A5PWichInB a8 redi@3fe bdAginG ARGIHT thdrddRGwhith nedhifbd portions
removabl e sect i cuindrlbiss BUES ndt Rrobs) e RGTubing celitle @ifd bOtHe tetRUABRI sectidh, the/ pitchlbetwedn
according to C aidpateht malh@ee ipbriiGi bding Gefavebd MnS&@LS B £nd)thd Sngll INede theWhdchingd
plurality of ‘maqdettioeschni a e r@isal {olife) longtional cektfe\iies beingr46 degresstohasshendi ng
rigidity thereof, which machined portions either cross or do not cross the
| ongi t udi nal &erﬂnr €08 aqeerdiog tat Blaimr 4 proGiaidn | 7e wissreirt saishmadhined paricné fdpeddie aid removable
adj acent nmachi nesgction camrysesa peraligof i wallechpoftiopsar gredveS.- mm and t he angl e
bet ween the machined portions and a line normal to the |ongitudinal centre
%ine bei ng 45%deYrEREacsprding foseithey ong of (i 556 @pst Blvggel"(fa'éj"&cﬂi‘% RoFtioRs] REpvided in
YQherei n sais rrac?ﬁFr'i%EP"EQﬁ ek rer ypightruiver. ¥a g of 'é‘f?ﬁ PEPUSCRPDH A MR Ragtio,
lurality of thi®Tygalef BYIMaPtHeedss or grooves. 9. An
CE according to either one of clains 4, 5, 6 and 7, wherein said nmachined

portlons pr ovhdvegw Qio% 35 sai d rem)vabl e section are
Strai ght, Cyl rveq, o I nverted V-shaped scores, a thin walled

pO\H'I on, a n 1. Fermeture de bofte 2 ou rturﬁ Elreugcﬁr;pgr%npm Hnﬂ p%s r@a@t@% segtlon séparable (3)
HRRevendi cations 4fdfdle pdr@hdFin H‘é%ru&% taﬁsu JuiiéVisaitd a'&ﬁe (4] Bée & RERPIERA SsgaPble,
panneau present adatund! Psttion S lb ﬂﬁt-&ﬁd&&i 8u dortinagd d'une extremlté (3a) de la section séﬁ%f)’er}doﬁr
Par une rai nure kg ocdléthent (a2iiditd, BS bmtage WdiRe Prtiich Qe ta SUAlLAMbR Esparadld (6) b€ Qe tadite
l'adi t e sectd on SPRGK &l fMatioR NdeUREPARE pouO i (pBrinetire dei seatidiermad @xcilomofitaddng® 18 Wdirection
woi si nage d' une dartatheieitGo) Bdite etidnandhegpdrabie G pdseatal @e golioh usinée (8), le fond étant
redui re | ocal eneratactidsé rpagie daitt dtie laepsortion ndinda (B} pst dorméredepiogoniqoe saepolnbidesdiiptrt enit situé
qon separ abl e (6 yoe psitidequecidue dahs une zongpi $'étend edien HekiRéanite (a) dbaadite squéant séparable
pour |ui per net tatenalligns droiie bassant par flencdnire dee laditechariion Henfixdfianeat pérpandipylaire 2 la direction

d' arrachemsnt (9arathenibntel®s st piroa fribaueseaBarotitreus ey sifiend datirdlomant eparoptingrpu en.
usi nee (8), |e fdissentigy salpn deux directions situées & lintérieur d'un angle de + 15 degrés par rapport 2 la

direction perpendiculaire 2 la direction de I"arrachement (9).

2. Fermeture de bofte 3 ouverture facile selon fa revendication 1, dans fequel ladite portion usinée est une
al 55 portion & paroi mince obtenue en usinant ladite section non séparable de fagon que sa section droite
soit en forme de V, de U ou de rainure.’

< D

3. Fermeture de bofte & ouverture facile selon Ia revendication 1, dans lequel Ia distance entre I'extrémité

-

L



caracteris6 par le fait que la portion usinee (8) est fornbe de fagon quo
son point de depart soit-situ6 e EPO0261776B1 en une position

quel conque dans une zone qui ‘s'dtend entre |'extr6nit6 (3a) de ladite
section separable et une ligne draoite passant par le centre de ladite
portion de fideaf{igsecdpn B@P’ﬁg'ﬁcﬂ ELﬂeé‘i‘hP%e %i‘tq"ﬁurﬁlldﬁé?ét“? BAtiog e fixationy de, jarpgiih estent
(9), et par %’?‘%P%"‘a% cotte portlon usi nee s' 6tend | at 6r al ement en
continu ou e

ol ¢ e, £5 Talieth bilds SR &y Ticy %'g niéeé?’l"%fﬁ“ ﬁﬁ%ﬁ%ﬁ\g%; s pptans "

e un yraiite t (p§5t nSéll gUI Pervea\e él’e a 1l E?l{ rﬁrl; lgg? aC| | e

T
di recti oh de‘f arr achenen

selon |a rgvef%an&l% 4 %o”ge g@l% ?ag%e:!elol\ E?ad}ebe%diga{on I40 f?eh&??es&t%g p&p&\s ’?J‘.L»mees
55 porti &&u@s &a thtergegtﬁ)ﬁ S Fa@ om ehﬁ:‘n@ Bﬂ!amé 4 b efons @&rﬁee? Huu Qt?rﬁ' d un coté
separ abl e de { AdANddik BiredfbnIfrhdnRerdd O T € en
fornd de,V, de Uou de rainure. ay 3. Ferrreture de bofte

a ouvertur e, frahdute 36beid 4 SuvbANE REBieCRIoh Mrelendd@0s 5! &MY Bhud RsdlieS beions uSidet €

| " extrdm t M forévues dans latlile sectio-BégaraBl Lonfpdpte®linél plulamélidé PorfoR€ Lidin8s §& Pet alah estet

| a p6ripheri e extrete Bulirectio dh@adhdnen) avaisisams ittersédtex dthie @B (dfte bettighodspatabhSiriefte
0, 4mm ou nDi rdans gk dick@ipmdanackendet. bont e a ouverture facile selon |l a

revendi cation 1, dans |lequel |ladite section separable (3) 5 pr 6sent e
une pl ural it Feestyyo it bafins quedrinedarig $dign Ig) tevergiisatioa it daas leauel Bditei seetioh sépaialge () t €
au cintrage. Eéseie prectiuralité dbepopions esindesolii®) e sgrventfaoani rédyires | rigiditd 3y cintrage, portions
revendi cat i orvsiiéesciyh soit| intgrgedtent. it p'intesseptonttrias fiaxe Uerigitsling! qsr 8 wertisn ekerable| kdias e
sect i on starea‘E? s POTpNST YSBRRS \RifieEtEnt sPTpris e BoPrichAdnmu st Fregle efi(s ey Bettions

n c8t®2 a I“Stﬁﬁﬁsreé“’lfé”Q'tanﬁf["P'éét‘ ?’Gr\”@““&f“?‘é&ﬁ‘ibﬁ’?e”r?tdegrﬁ)°”6“°"lser meture de boite

a oWertur Lfam | e sg bg 2°£e§¥f?ndl catlon 5 ans ?uﬁl e‘{l?ﬁ%gh tes orlé)elqgegs
usi nées pr v or Vet

port ons usi &es fé"'gvrﬁre%ﬁ Aot 1 P g 5%&@@?%&%3&#? itlpghiay

d' arrach ment® °u Sang“i%iter secter 1'axe de ladite section s6par abl e
oriente da? ré 86 b qu\B&Jr@?a%”%%n He efcoE%E WEJ Cf-d iohP) Le saet 7, dans
ouverture Tagig %?dut@é‘p rﬁ‘on&%‘é‘ﬁ L G asoea ab ﬁessf‘aﬁw 168 Yroites,
s6par abl e (3)idahBaehl RrtN& Rlddriabd b v%vé}% Lh&é’b?tuoH%'da Erindel ae ;QH&lon%ﬁ‘Ju}éQ'BE a

en r6duire | ajekh@Bliles. 6 au cintrage, portions usinees qui soit 1ntersectent,
soit n'ijgtersectent pas |'axe |longitudinal de |la section seprable, |e pas
entre |l es portions usin6es voisines 6tant conpris entre 2 mMmet 5 mm et

| angl e entahgpria® portions 20 usi n6es et une droite normale a |'axe

| ongi tudi nal etant de 45 degr6s ou nobins. 8 Ferneture de boite a ouverture
facil e sel on Higtachev éffckindast Ende eifterdlosé amitreineeFidiine adié ain entfernbaess Tdilg8)ueds duel ding es
portionssusi nestkdrior @6eesnierhiss hitaaid temes@inungsiasehé [t ddbbredepnenembazent Teil ae einem
pluralite de ipsheibelestigenopaipseinitif(Pine deuNEhe qings fndess(3a)2igs gntfembarame Tejls detgetiobist t e
a ouverture faelpkales ¥prangefn don Biegpgieifighsis gines Absehnitta giaefdiicbbantfernkaren, Tells (6 bespchy
dans | equel |R28@¢desl petestigungsabRolnit, 5¢ dap dissegiiaipld in depi7¢aschiung (9) gpforeniqdasr ish| e
sQny des rai n‘tﬂbé‘sdedr“l? tt %@'e’"ﬁ’a}’ﬁ: J?'l/@e@'t %’P?"T B‘P?FB'“ﬂbbe@rbe'éPée"lﬁbsEﬂ!?' & \’)"'Se on ist,
reniver s6° une? 9 gasqhig P A M‘é)e'" ﬂcfﬁéﬁ’eﬁﬁ éh

30 Anspr SI ChGStl aB eiﬁlffn l?lll)rfael’ltI I; un eﬂme "éerag'rl]ﬂaﬁlssl'g rec Ele Cehr c

.el n entfernb agc%en abs %s % tun (8) gix%%@ un algsn é?er seutv%i
! fSt , hat, un |ch &?' un rh ug dle
ei nem Lag chen,% é § e?% 5Hctn ( ert e el nes ndes 'Z da

ent f er nbar en ef est| Ist, zum | oka en Verr| ngern der

Bi egestei fiag kL%‘ct\t ﬁ'o‘ﬁﬁ'e%de%hﬁg@ndch tAﬁspﬂJcﬁ‘@SNdenglt m&RBkiheR bEPE D AlRhritB ik Binnwandi-
benach- bart g AskRfite: 6 DBdiRfeaSii Wiy AGsPRsschmNé Beartieund ABs KlirRERBmbRECTYIS, isé
der Zugri cht msé.ﬁbud@f\m ViRiigAl-fordiy odobaBrmigest. ni cht entfernbare Teil (6)
‘mt einem maschi nell bearbeiteten Abschnitt (8) versehen ist, 40

dadur ch gelgenizitel AiltedndesiErale dach Ansadni 1n@bibei Be atbkraridt aMseheAldera IEniie des (eBijerribaren
sol cher Wi seTelisiggeabinlAdgdnrand des Laschenbefestigungsabschnitts 0,4 mm oder weniger betrigt.

4. Leicht zu Sffnendes Ende nach Anspruch 1, wobei der entfernbare Teil (3) mit mehreren maschinell
55 bearbeiteten Abschnitten (15) versehen ist, die dazu dienen, dessen Biegesteifigkeit zu verringern.

5. Leicht zu Offnendes Ende nach Anspruch 4, wobei die an dem entfernbaren Teil vorgesehenen
maschinell bearbsiteten Abschnitte mehrere maschinell bearbeitete Abschnitte aufweisen, die quer zur
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-



. dab 'sein Startpunkt an einer bglq¥g telle in einem Bereich
jeordnet ist, der sich zw schen dem ae ? a) des entfernbaren Teils und
ier geraden Li ni e erstreckt, die durch die Mtte des
schenbef est izggeaeRPeadaRht t S senkrecht zur Zugrichtung (9) gezogen ist und
b sich dieser seitwarts in zwei Ri chtungen kontinuierlich oder
i.$konti nui &r ILsieh dundtmentiesnEddenkeh AnspruchSs, wibeBeiE Uy danf eolfetnbdbn Teil vérfgasbiieneng
nkrecht zu " ceschifieibéadlatetangrbsGitte mpbrore gkischirdll béagieidié Absshritel autvedes diEmde zur
nach Anspr uch Zigrickwardgeierlaiden, apesnidhi die Mittellisia dbseéntierniearehlFsitshireuzen, dierin dissan\iagrigh--
ger Abschni tt tingwverlddier bereitgestellt wird durch maschinelle Bear bei t ung
des ni cht-entfernbaren Teils, 'so dal sein Querschnitt V-formg, Uf~rmg

ﬁe nut f 6r fi %P'F'ﬁ 2 Sffgpndes Engo aaeh Apgpreeh{ 1n @Rk daspntfermnbase: el AR it m@We’E" "\ﬂiﬂi@?"

Abst and z\RPRaieipn fRsihnitian &Sy wssehar 'fte%éﬁ",éﬁ_“'?%ﬁ"r"@ da?fa" Giepgsisiipke

Laschenbé? esti gdﬂ?%’&’lfg Cpgipateten bbsah"m%eaw e’ e}‘g ""“ deslﬁ"é‘itf‘érﬁtia' J ol
of t:-\g:lndelsl End sc mh:écép«g Pt % A n z@ P?? un ftg E me ?gégglteen
masehi ne 55 '
..di enen; desser“n\bﬁh'é ot e'f‘?r I?&SF"kieﬁ Ve ?rlll’l é)cgen zuod%rf ger Ende

' nac h Ans 9{ ugh é‘l ht%b “?f'n nqjﬁ r%%% rggrmAns qr&gﬁk%lﬁzi éﬁgir 89%‘?9&1’\1 %ﬁ'tfernbaren Teil
ascC

~maschi nell Beg[heilaLe Blrbeith di & Nuten auiwei-
Abschni tte- aufg |s'en I e quer rzurelo I 111111111111I 1111 “ER auweZI

776 Bl Zugri chtung verlaufen. 6. Leicht zu offnendes Ende nach Anspruch 5,
wobiei die ag dgBAt 26 BitdeRded EAdERCH Bhdm P MEHRRACABNE RS Mol Lib in2RAT dafdribaies Meil

- Abschni t e MERbGEsehdHS alasdhpbll bERseT WDicEniiD Gerady, tgbletiraib V@i, S8 Noder rBgeK bt V- -
zur- 5 ZUu@rin@8 Kenbeh, vit kilirwbriger AU3EHnitNéi fdstuetbreAbbdnbitt @lidr iPailed stie.s
ent\ernbaren Tells kreuzen, die in dessen Zugrich- tung veriluft. 7. Leicht
zu 6f fnendes Ende nach Anspruch 1, wobei das enffernbare Teil (3) mt
-mehreren maschi nel | bearbeiteten Abschnitten (15) versehen ist, die zur
Verringerung dessen Biegesteifigkeit dienen, wobei 10 di e maschi nel
bearbeiteten Abschnitte entweder ‘die [Ingsgestreckte Mttellinie des '
entfernbaren Tells kreuzen oder nicht kreuzen, wobei der Abstand zw schen
~benachbarten. maschi nel | bearbeiteten Abschnitten zwi schen 2 mmund.5 mm
betragt- und der Wnkel 2zw schen den maschinell bearbeiteten Abschnitten und
einer Liffe senkrecht zu-der |angsgestreckten Mttellinie 45 oder weniger
betragt. 'i5 ‘8. Leicht zu Mfnendes Ende nach Anspruch 4 oder Anspruch 7,
wobei' die in dem enffernbaren Tel|l ausgebil deten masichinell bearbeiteten
‘Abschni'tte rehrere. dannwandi ge Abschnitte oder Nuten aufwei- sen. 9. Leicht
. zu of fngpndes Ende nach einem der AnsprUche 4, 5, 6 und 7, wobei die in dem
enffernbaren Tell 20 vor gesehenen maschi nel| bearbeiteten Abschnitte
gerade, gekrOmte, V-, U oder ungekehrt V- f6rm ge Kerben, ein

dUnnwandi ger Abschmtt ein gestufter Abschnitt oder Perlen sind. 25 30 35
40 45 50 55°-: - ' - oY 11 tererererr rerrr o Hlr 11 1111
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