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BACK ND OF THE I NVENTION 1. Field of the Invention This inventi Qnﬁa N 2003
relates broadly to the field of container naking) and nore 5 specific rjf\y
to bl ow nol ded plastic bottles, such as the PET bottles that are in common
use today for packagi ng soft drinks sugh as soda. More specifically, the

i nvention rel i nproved foot éd container and bottomtherefor that
exhibits supjﬂ@@ﬂlﬂﬁ@“@ﬂ“eri stics of light weighting, stability and

resi stance t acking. 2. Description of the Related Technol ogy 10
During the last t"G®"y-five years or so, there has been a dramajy \\\“\\\m&\m
t he packagi ng of carbonated beverages, particularly, soft dri m\\\\mm

gl ass containers and toward plastic containers. The plastic contai nggges
initially took the formof a two-piece construction, wherein a plastic
bottl e having a generally hem spherical bottomwas applied a separate base
cup, which would permt the bottle to be stood upright. The 15

hem spheri cal bottom was seen as the nost desirable shape for retaining the
pressure generated by the carbonation within the container. Pressures in
such containers can rise to 100 p.s.i. (689 kPa) or nore when the bottled
beverage is exposed to the sun, stored in a warmroom car trunk, or the

over 20 gl abs. cont ai norOOfER CIRSRIRRRCAND BASE A HiRER O 012 S e 7O

However, the two-piece - 8 JAN 2003 -2 construction was not economn cal

because it required a post nolding assenbly step, and, also a separation
step prior to reclaimng &AQ@B_&U&@_Q&L&E&MM the bottle and
base cup. During this period of devel opnent, various attenpts were nade to
5 construct a one-piece, self supporting container that would be able to
retain the, carbonat Pitldefthe d tioh the pressures involved. Such a one-piece
contai ner requires the design of a base stricture which will support the
bottle in an uprigh bbb 1 ) t ottom A
vari ety of designs xehjrggafe?l{rls rega{P%g\Pn%{ «l%{,&q\r}\f Fﬂh%gg %%{%ﬁﬁ% ag%lgr?ogg t wo

pri ngi pal specificallpto blbwuaditded flasticlbotikzsGlicld esthg RE Tibottivs vexd afe it @omaidnatte

chanpagne 10 hase havi ng a conpl ete annul ar peripheral ring. Exanpl es of
sucﬂp bgt t faday réaaplag}l/ﬁg q%ﬁ; drinks Such as soda. More sgeciﬁcglly, the inveniion relatesnpto an

improved footed container and bottom therefor that exhibits superior characteristics of
light weighting, stability and resistance to stress cracking.
2. Description of the Related Technology
10 During the last twenty-five years or so, there has been a dramatic shift in
the packaging of carbonated beverages, particularly, soft drinks, away from glass
containers and toward plastic containers. The plastic containers initially took the form of
a two-piece construction, wherein a plastic bottle having a generally hemispherical bottom
was applied a separate base cup, which would permit the bottle to be stood upright. The
15 hemispherical bottom was seen as the most desirable shape for retaining the pressure
generated by the carbonation within the container. Pressures in such containers can rise to
100 p.s.i. (689 kPa) or more when the bottled beverage is exposed to the sun, stored in a
warm room, car trunk, or the like.
Such plastic containers represented a significant safety advantage over

20 glass containers when exposed to the same internal pressures. However, the two-piece



- U S Pat. Nos. 3,722,726; 3,881,621, 4,108, 324; 4,247,012, and, 4,249, 666.
Anot her variety of designs is that which included a plurality of fee8 JAN 2003
protrudi ng dowmnward froma curved bottom Exanples of this variety are to
be found in U S. Pat. Nos. 3,598, 270; 4, 294, 366; 4, 368, 825; 4, 865, 206; and,
4,867,323. In recent years, the Iattﬁr type of design 15 has achieved
primacy in the marketpl ace. Footed 6rf€ pi ece bottles present certain

probl ens, though, that have not_ yet been worked out to the satisfaction of
the packadPRYTCHAE e pobgranomicalhpcaussat iequires a poshmolding assembhestep, and,
orientati : : f. - t. n,confribute
to unevenodgggg{ ﬁ)?ﬁﬁfx?r%%gﬁégﬂn@ir%anﬁﬁ r?%&ﬁ%g}?ﬂ@géﬁ%rre&ﬁg rfée%g}l}éém eo(r%tﬂl%%m%:ent ral
20 porti orbasé ciphe bottom creating what is generally referred to as a
"rocker." In additiaon, the presence of the feet thensel ves and the need to
force the oriented rRHEnghis nerpd of drvelnpmeat, yRripyfcatteatnts ware oadside stress

points 4n L her 1 that ¢ rsely,affect container shape.
Gont i ror BAFTERanEP ke FitabPAdR SRl ESEY of BT it bR
pol yner dijeverdgesodt theieresstifes invdlvedC S0ch 8 0hegdicee ebethiabl Rquidés theakd %ﬁ offncern
in the design of container bottons for one piece containers is the

possi bi | i thasestrustyre sdhicly wdksupport thethottldiasa upright possiomtandfwilinoe belger acki ng
is related to the net r f t.he se. Rel ati ve | arge.radi u urves in
the. bage WFaNEE o, R oaing of Aapens yus rt et Bl LI [ I D as e
Wi th smal lodeaftitls philEPSTiney 6F thég@{tggne]‘:lﬁﬁToPBeéié}ﬁti?boivécf@%-Eﬂmd dh@mtplagclxei ' ng

desi gn of such containers is th of positional stability after " f

and pr &&sihasg bavingia odmplete anonlanperipheral ring s Egamoples abfush biottban abofdund in
bottlet's d.consu ' ngpoj nt ' cont ai ner,_ to, be as

resi stant ‘?3 Pat. Sﬁ@%@%i t@apf"llhgga‘g ‘{3%‘?3‘?@1; é‘.’&ﬂﬁe&s‘{ﬁfoi’?‘?qﬂ}/ﬂrof a
filled conggy {eSi & i ' ' i j ndi ng
ing i, o Rt efighs BFki) ALRed £plul BFesPplinling dobiharEfipR £

ext end fr cwarvddcbottent. dixamyqiles affthis lrarietp atectd heifoundl ihlj. S hRat. Nast30598 2 nust be
taken into account in the desi(?n of footed r5{.gcont ainer bottons is_that of
ef ficient HFEH39%HI08520t4.A%€9% and.h 84,334 HB reqent vgags. thegatterdype pldesian | e
is as ki i ’ RSS! Lven the necessary strength, volunetric
and stégi %f@%ﬁé&nﬁ%ﬁg of Hggt%}:aght ainer. Light weighting is in

particul ar i nport antFeteahais piedelbottles prskt cepainfpactleme,rthodgH, eat havd wotryet ,
since it directly inpacts materjal costs, 10 A need exists for an inproved

bot t om desPe§R Waskedoys & thesatisfagtion of therackagiaginduitot ands its Gustompgse.i Feze use of

material r i t eng ”;)uur C, . FOi i acki ng,
permt nol ﬁlla%%hév/\nﬂﬁ&ae%%n Rt Trum ofO?gtér s!i‘ggrn@q%?fso%ﬁdeéﬁ%(aaﬁ%gEég&ﬁﬁgﬁ pol ynmer
materi al , contrilx®ididevenipetfilling Gphsicofeithgponesdr therefedt g theddyARY OF THE

I NVENTI ON 15 Accordingly, it is an object of the invention to provide an

i mprovéd bpArtienPHhsbgHomosreatingsvhatis genetsly refeared taoasr Apekear. "t Waadditian, the
optim ze use of er.al, relative strength,, reduce: the .possibiljty of
oFress” or sdierange SR epey A bR oEd BB e FFRLLARRERE B5ishdnk ot i on
of the pol yfhe fdBREAT dradte sRédsl pEMEY iRithe SURRArVottbRthH AN GBVAESY Affkctt OPPI i NY.
20 In order to achieve the agove and ot her objects of the invention, a

nmol ded pol songainer shapet {fantainerdbotionti degighothahminispeectresy anddisérrangationed the

shaped to exhi bi& superj.or characterjstics of light weighting, stability

agai nst t oPYVmaLduring melding, thep are considered preferablei ng it includes a
convenpkonal cylindri | Ba %k : nb ORI o P %ks and a

Ci rcun?gr ential si de% eﬁ%%Xngﬁ%viﬂng}E%ﬂégr@n&ggﬂi on.ot[ﬂ'léhe go? ??gm portion 25
i ncl udes acaraihéralis the pbssibiltyad soréss wrdckmprin tlye bdsat The amotnstefistriess| dryckumg f or m
within a spatjal rotation abqut the | ongiei)giji nal .axis. The area of

uni f or mi t yisHglated to the geometry ofrthe bags.  Retatay ai’%Fcrlaﬂ’gé@%’ e5inihgbas§ Wit support
feet that h of
the. suppor [EPEEHEDoBRHaIREE I EraBRUE Uth Py 1d £FRE PRIt ARt esCR ©

contact and an out er Ygparvithed factsinhadd impdianointthe dgdgmofsuch commainantis timget her
define an 30 outer contact radius Rte. The bottom portion_as a _whole has a
radi us 38f pbresitianabwtehility after §llingnnd posysunigatippofths cpntgingri Itys preferals, ar e

bosi {1 onca /Bl il s Rl RS @A SUPRBS by FRL ruar ek fihors 8BRSy ol

of the ribs has a localized radius of curvature Rc that intersects a |line
connecting inner points of contact of two adjacent support feet.

Advant ageously, the radius of uniformty is within S the range of about 16%
to about 26% of Rte; and Rc within the range of about 70%to about 110% of
RBA. According to a second aspect of the invention, a nolded polyneric
container that is shaped to exhibit superior characteristics of |ight

T o, o o, - v .y

—




. 10 portion having a longitudinal axis and a circunferential sidewall; and a

bot'tom'portion that includes a central pushup area; a plurality of SgPAR003
feet surrounding and protrudi ng downwardly fromthe pushup area, each of

t he support feet having a bottom support surface with an inner point of
contact and an outer point of contact, the outer points of contacting

toget her defining an outer contact r'a%il'us Rte; and wherein the bottom
portion 15 further has a dinension_hqc that is defined as the height of the

ri b direct foppEnS3EPespvle: | The stabgliy of a fillgd contaigeniy closelygelated te tharadius ohits us

Roy, and wherein.z iR S T g 0S~s ~ ~ 4 ase ~ Wwhere
n= the nunbel™g Stf]@éﬁg ﬁ‘ﬁé’ %ﬁggg {Q%{:e tgﬁﬁthﬁgogmpicﬁﬁtafw&g??esaor@‘?/\%& ‘é’ftﬁ"cﬁ i's
Wi thin a r apgetheteéiQixis ¢F.tBe Eshtalgut 20 1. 15. These and vari ous ot her
advant ages and features of novelty that characterize the invention are

poi nted out with par &ifsttherrfaetyr that mhss beltakendntaranecuat| ihe desigmnfifdfotedri ng a
part hereof However, faor .a betier understandi ng of the invention, . it
advant ages ??‘g?ﬁ'ﬂert %éfogﬁj lﬁg’tag°fgﬁhﬁlﬁtecgaﬂg}uﬁ“f%&ﬁ%?n?@f ‘g?’“é H}?eargﬂ&ﬁocfh?)tetﬁﬁad e
to the drawjRess aét'mtmigbwmagpésmag{veaa{etneh@srs;ﬂ?fs_ue@gtﬂ, $ukBRic and
acconpanyi ng descriptive matter, in which there iSs illustrated and

descri bed atapMigy rquisement ofithewsontaiptr. tlight weightingis in partic@ad pE0H8 -5 BRI EF

DESCRI PTI ON. OF TH NGS FIGURE 1 is a.perspective vi.ew of a container
Chat 1 5. oRPHLTAY 19t 6 AN io 2t e foufil, SHEGLFIERD (BPERaRAN: | on:
FIGURE 2 igo@g Si de el evational view of the container shown in FIGURE 1;

FIGURE 3 is a bottom plan view of the container shown in FIGURES 1 and 2;

FIGURE ¥ i s a di agr adnsded eaistsdeparcimpyovelf bottent ddsignffeas polymenik onb@idcavent i on

as it is enbodjed,in e Fi.gures described. above; d FIGURE 5 js.a
cross- sect CoMaNgIBAL W n?‘g‘?ﬂé%e prﬁat?‘?ﬁlﬁ?ei@)f%é%?re& oedugethepessbetiyef) oN oF

THE PREFERGI Meiehle bdithicholBiialiid A hifieitind Bf SiRGs sieniditheanthicrete |1 ke

reference nuneral s signate correspondi ng structure throughout t Vi ews,
and r ef er r ipnltymen nyaterial, anH @xhibo sépedoREesistange agdinie dogpdingner i ¢ cont ai ner 10
that is shaped to exhibit superior characteristics of |ight 15 weighting,
stability against toppling and resistance to stress cracking includes a

conventional cylindrical bod mm'%? TRRINGE }g i tudi nal axis 13,
shown in FIGURE 2. As is congU 0112 1 R 6&gcl udes a threaded
finish gortion 14, a Acepelirgy,ieis kin pbjeti sfithd mvestivieotpredddé heilimdyediesttondn 12

to the finish portion 14, and_a novel and advantageous bottom portion 16.
20 In the gesgefaragpolymest ereriiecelsontainer Bt wilbaptigize Hee ofgastedalgelstiveto pushup

ot at i on_ asBatebirEt sy Rreibfiay SERET Bt s Ipails R dhRIAE
radi us RG 3fredsand ldoRentatidt SR IREpdlymePmattrial, A8 BXAiBiE kiietidr AdsistdiRe hgMBAL | ON

is to maximze this relative size of this area 22, which has the effect of
pronoting Itdppiingwei ghting of the container 10. Bottom portion 16 25 al so

includes,a plurality of s ort feet 18 that surround.and ot rud
downwar®ly fromthe pushugggf‘%émzaf:ﬁ'eﬁﬁglw%f’vfﬁ% %@ﬁrp(gbﬁf‘:t‘?%g e veﬂg% %
bot t om SUpRﬂélHe@tﬁlgﬁﬁﬁc bhtithérhcadtding6 bn® @ipatt Stth& Ve id ShapRd @ BxHAbik er
poi nt of contact 28. The outer points of contact 28 together define an

out er cont aopericadharactBustics af Hghtkveiginings smbiﬁt}mgahjsdwppﬁ@mmsistange of the
-?—ﬁzei arTng %%%gsoc%c Orgt. 'inc ut?iesa 2 cc?nv\ggt?clmil Q}?l?nd%cglab%dg Spo?t]:onrflaa)\%nréuarqo\xlxmggécpmﬁm =E.
axis and a circumferential sidewall and a novel bottom portion. The bottom portion
25 includes a central pushup area of uniformity that is substantially uniform within a spatial
rotation about the longitudinal axis. The area of uniformity has a radius R;. The bottom
also includes a plurality of support feet that surround and protrude downwardly from the
pushup area. Each of the support feet have a bottom support surface with an inner point
of contact and an outer point of contact. The outer points of contact together define an

30 outer contact radius Roc. The bottom portion as a whole has a radius of maximum width



. 30 the outside standing ring, the greater the stability of the container is
against tipping. In the - 8 JAI 2003 -6 preferred enbodi nent, the_EuJAsNi g%

standing Roc is within the range of about 72%to about 75% of RBASE

" plurality of ribs 20 are positioned in valleys between the support feet 18.

Each of these ribs 20 is positioned between and hel ps define two of the

support feet 18. 5 The ribs 20 are préferably of varying radii of curvature

along their length, fromnear the pushup area 22 to where they taper into

t he si dewaRksi2Agflutality afaitsarepositiodied ireed leyobeatweén theguppdrsfe2f) Haals ofithese

| ocal i zed radjus of curvature Rc at_a point_ where it_intersects an arc,
with its pd Wcsé)oékﬁlepﬁfr é?ta'ﬁ?n andhalpsdeting two ofithe suppostlest Al lnsre pnpef thes 26 of

contact of ' 1 - he. '

i 1 or i 0y P RBARR BN ki R e MUARCORRY Stnbest o a0l e o
is W thin theadtafigeo adjacdaosippoedto Aalvanthgebbsly) the rmﬁiﬂ.udﬁbhﬁitgﬁﬁﬁmbl Y,

the radius of uniformty is within the range of about 18% to about 24% of

Roc; and REejrangg erﬁbﬁuit@ma&hy@t 6% Bt aag%tvatmmrmmioabpum&S@ Al so
W t hin thea@iﬁo foftlﬂ,e invention are ranges of the ratio of the radius of
uniformty to RoC 4% ng | ower val ues of any val ue between 16 and 20,

and upper val ues of @AR¥ordalgi akecdis! offheliverfion, RUhblded p¥lyhieie t he ambit
of the invention are ratios of Rc to RBASE within a_ range Fhat is any

conbi nat i ofowsingr thay ig shappdde exhibigsuperins chametaristieseflight weighting stabilbyRE 4,

the | ocali i rvature fi.nes ngl,e al.C.wit.h respect to
the | ongi t ik ole e Sad FANAY | FsdiGs RELKES BefDefr Rib bl i GaP Ry
curvat yoe B@fﬁoamamg al6hgltudha® bdls hhd h Bir&insRednallsiievallt 8d DOLHEIA PYrRdn t he 20
area of uniformt 2. e radius of curvature RCG defines an angle erg

wi th respethat inglu%e agenteal pashuparem g phuality of suppor feyRETAUndinE 2t prgbudisRy, an
angle that',s visible in FIGQJRE 4 and,i s defined.as, alC mnus aGis within a
range of aSBY)'PWT@%E §°%%EP“ Parea, Wﬁﬂ}ee’PBP%{gfef/?hW“B&]%O%m? SPRRETHf  about
18 to aboghrfAR with FAMAESHIlhIF coRt4BY anBaH Utk Peimt Of coiBlonasdovt 8 , and
25 hi gher end vglllues of &Epet wngr?blB aarllld 25 arg al socvvi tﬁﬁn ?hgr%ﬁgﬁt&of t he
i nvent i on. cRehaing togethenefiningi apuoues cdntactdadins Ric; and wheeeirs therbotthat pdrtien

bottom portion 16 further has a dipension hoc that is defiped as the height
of the I bf‘&ﬁ‘ééﬁ 3 dimpggionihpe that s de nedathe gela'étrqafﬁléedﬂ!bgﬂfﬁ &‘Pf’@l‘hecﬁfﬂ%ct

radi us Re&a{ﬁ&fﬁgg?g%eo&ta%gia& hﬂxg{%[:,ra%%{:ginto the control of optinal

hoop stret t ntal ner bottom ng formation so that it

n -Rbase-Sinf} Roe
hoc = n(l - Cosfy ° (4 - Rbase)

where n= the number of feet in the bottom; and
A= aring index, and wherein A is within a range of about 0.9 to about
20 1.15.

These and various other advantages and features of novelty that
characterize the invention are pointed out with particularity in the claims annexed hereto
and forming a part hereof However, for a better understanding of the invention, its
advantages, and the objects obtained by its use, reference should be made to the drawings

25 which form a further part hereof, and to the accompanying descriptive matter, in which

there is illustrated and described a preferred embodiment of the invention.



30 matches as closely as possible the stretch of the major dianmeter section
of the container. As may be seen in FIGURE 5, which is a cross-section
taken along lines 5-5 in FIGURE - 8 JAS 2003 4, the side walls of BtJAN 2003
" feet formangles ~ with respect to the axis of the instant radius of the
rib 20 at the point where the vertical projection of the radi us Roy
intersects the rib 20 Optimally, accefding to one aspect of the invention
it has been determ ned that ~R6aseSinJ~ Roc s ho~=n,~, _ 0s ~. ~A- ~~
where n= the nunber of fBRIEFDESCERIRFIONDKTHEBRAWINGSi ndex, and wherein
Ais within a range Qf about 0.9 to about 1,1 s. Mre preferably, ring
"ndex A i's wthin thel§ i512 PREFBERLIVE VIR oip easdainer thagds canstpgted o be
under st ood,, p&ff%ﬁ)ra lehafedaVAR IR IR Y REQYS characteristics 10 and
advant ages o0 t% prgsent i nvent1 on have been’set forth in the foregoing
descri ption, togetheFIGURE Ztaaidexlefatibiut vietw afaheicentsiner shomhatih GIGORE he
invention, the disclosure is illustrative only, and changes may be made in
detail, Sespeci al | y i FIGHRES is adpottgmapien V1§Wfét@f@n@ﬁﬂeaﬁ@éﬁ®mF5¥mbﬁ$tls
wi thin thea&f&_nci ples of the invention to the full extent indicated by the
broad general “neaning of the ternms in which the appended clains are

expressed. - 8 JA ¥IGURE 4 & a diiptdmmari&dll AepvEidnl oF cedtainAedtidted @¢ltHao! yeri c

contai ner (10) that is shaped to exhibit superior characteristics of |ight
wei ght i ng, Ieatien as i isagehadéad insfiwigs desgribessaboveimad to stress cracking,
conpri sing: 5 2. Subsgtirk 4 b MG AbRUMBhHel 5 inFiBIniEY! N 2

10

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Referring now to the drawings, wherein like reference numerals designate
corresponding structure throughout the views, and referring in particular to FIGURE 1, a
molded polymeric container 10 that is shaped to exhibit superior characteristics of light

15 weighting, stability against toppling and resistance to stress cracking includes a
conventional cylindrical body portion 12 having a longitudinal axis 13, shown in FIGURE
2. As is conventional, container 10 includes a threaded finish portion 14, a tapered neck
portion 15 connecting the body portion 12 to the finish portion 14, and a novel and
advantageous bottom portion 16.

20 In the preferred embodiment, bottom portion 16 includes a central pushup
area 22 of uniformity that is substantially uniform within a spatial rotation about the
longitudinal axis 13. The area of uniformity has a radius Rg, as is shown in FIGURE 4.
One of the principles of the invention is to maximize this relative size of this area 22,
which has the effect of promoting light weighting of the container 10. Bottom portion 16

25 also includes a plurality of support feet 18 that surround and protrude downwardly from
the pushup area 22. Each of the support feet 18 have a bottom support surface 24 with an
inner point of contact 26 and an outer point of contact 28. The outer points of contact 28
together define an outer contact radius Ry, also known as the outside standing ring of the
base. The bottom portion 16 as a whole has a radius of maximum width Rg,se. The larger

30 the outside standing ring, the greater the stability of the container is against tipping. In the



.and a circunferential sidewall; and a bottom portion (16) conprising; a
central pushup area (22) of uniformty that is substantially uniforrrhvyi }\I%[ﬁ
a spatial rotation about the longitudinal axis (13), said area (22)" A
“uniformty having a 10 radius RG a plurality of support feet (18)
surroundi ng and protrudi ng downwardly fromthe pushup area (22), each of
the support feet (18) having a botton®support surface (24) with an inner
poi nt of contact (26) and an outer point of contact (28), said outer points
of cont act preferfed8mticdgeerigthe datidaistagdiag Routiewitbmrthacinge afl abait RR% tossbiodt
bottom por%%oon 16) further 15 having a radius of maxi mumw dth RBASE; a
plurality 7oqf Af£20) positioned in valleys between said support feet (

18), each of the ri bg eélag)itfgﬁrmg M0951 (ssmdt?xfzm‘;gbgtpgegn?}geg%dagome&%fasi ne

two of the support f t least one of sal avi ng
| ocal i zed Eadi ofshede ritisr20as positidied bhateen nhé halps ifirenwaraf thonuppottifag lisnner

poi nts qf ntact (26) of two, adjacent. support feet (18); and wherein 20
Sai d radi udBBfibyP i *{"Sﬂb'Ys"f\Ma{WW H@?Fawg@rwoa%mﬂr lepgr rompsat theeos of

Rie; and Reyiis,Wida - 20 t % qf - 8
DAL 2003 8BRS iRl ARRp nBOREIALOH 2 TR prdibE BBt G s

of curvat uge rits 20eiak adscativedradiug oftusvatuid Ry st witers &iiftetsetigiah uet Rdth axi s
(13); said at least one rib (20) has a.localized radius of curvature RCG
that i nt er §&epatsequiligentdronptheayisrly, efnneeing iaperpoimty 26 of compstof vey, sai d

| ongi tugi nitiesdh pot el W ARa BB REACEGRAT S Wi R fangect ¢
Wi thin @ rapsif 16% Rhebht 36%t & RROULd BQ is Withih hE Mndk BEAbJut FhoPEBLE! Nk 0

claim1, wherein said radius of uniformty is 10 within the range of about
18% t o abowof Ra4g Morgpreferably, Abe diugiof aniforniigy) is g thon therrgngeoofcibaintd 826 tavher ei n

Re is wit hiaQOl}t i}-ﬁ%r c?ﬂgo%; gr];d ﬁ?g%ithﬁg g{?etrgng%bc%u a%o&toéjs%/?a ?J ab%%'ta\?go% of Rpase. Also
within the ambit of the invention are ranges of the ratio of the radius of uniformity Rg to
Roc having lower values of any value between 16 and 20, and upper values of any value
15 between 22 to 26. Further within the ambit of the invention are ratios of R¢ to Rgasg
within a range that is any combination of a values 70% to 130%.

As may further be seen in FIGURE 4, the localized radius of curvature R¢
defines an angle oy with respect to the longitudinal axis 13. The rib 20 has a second
localized radius of curvature R at the point where it intersects the outer boundary of the

20 area of uniformity 22. The radius of curvature R defines an angle a; with respect to the
axis 13, as may be seen in FIGURE 4.

Advantageously, an angle that's visible in FIGURE 4 and is defined as a;c
minus ag is within a range of about 16° to about 30° or, more preferably, within a range
of about 18° to about 22°. Ranges with lower end values of between 16° and 18°, and

25  higher end values of between 18° and 22° are also within the ambit of the invention.

Referring now to Figures 4 and 5, it will be seen that the bottom portion 16
further has a dimension ho that is defined as the height of the rib directly above the circle
that is defined by the outer contact radius Roe. This dimension hqc is highly relevant to
the control of optimal hoop stretch of the container bottom during formation so that it

30 matches as closely as possible the stretch of the major diameter section of the container.

As may be seen in FIGURE 5, which is a cross-section taken along lines 5-5 in FIGURE



. 5. Acontainer (10) according to claim?2, wherein the angle defined as alc
mnus aGis within a range of about 18 to about 22. 15 6. A cont ai n-ngM%[V
according to claim1l, wherein ROC is at |east about 70% of RBASE 7. N L0
container (10) according to claim®6, wherein ROC is within the range of
about 72-75% O RBASE. - ~ JAN 2003 -10 8. A container ( 10) according to
claim1, wherein said rib (20) has a %arying radius throughout its |ength.
9. A container ( 10) according to claim1l, wherein said bottom portion (
16) f urt hed, thasidawdllsefithe deet foom dnghds 3 with edspardo g axivofhieé ghtanofadikefri b
(20) directly above the circle that s 5 defined by said outer contact
radi us Rt ethedib2Qdhecpaint where tigyerical graiectivgof thegadins Roc ingersectivthersd 2t he

nunber of feet (18) RKA.: t 0 = L i.nde d erein is
wi thin a range of abgg?ﬁ%&}é%géorg%ﬁ?g% %g?a%(g.tﬂe&gg%)xﬂ’[ogﬁh%%})(ef%e‘ﬁﬁr@{ﬂgﬁi ng
to claimO9thawherein ring index Ais within the range of 10 about 0.95 to
about 1.05. 11. A nol ded polyneric container ( 10) that is shaped to

exhi bit superior characteristics of |ight weighting, stability agai nst
toppling and resistance to stress acking, conprising: a substantially
cylindrigcal body portion (12) pavi Fhase-¥ itudifral axis (13) and a
circunférential sidewall; and a*bot t&m ?tl(éﬁw ) conprising: 15 a
central pushup area (22); a plurality of support feet (18) surroundi ng and
protrudi ng dowmnwardly fromthe pushup area (22), each of the support feet
(18) having a bottom support surface (24) with an inner point of contact
(26) and awhexstrerthe oumberaif fessin thetboftdB) andsAr+ @ rogtisdexpy endihersin Agmwatin ng
(28) together defining an outer contact radius Rte; and wherein 20 said
bot t om por hirfigelofabdie 0.9t absutdi I bR prifefabl) aingiisdetef iswdhiashé heigber ght of

about 0.95 to about 1.05.
It is to be understood, however, that even though numerous characteristics
10 and advantages of the present invention have been set forth in the foregoing description,
together with details of the structure and function of the invention, the disclosure is
illustrative only, and changes may be made in detail, especially in matters of shape, size
and arrangement of parts within the principles of the invention to the full extent indicated

by the broad general meaning of the terms in which the appended claims are expressed.



- 8 JAI 2003 -11 the rib (20) directly above the circle that is defined by
said outer contact radius Rte, and wherein Tl ~ Rbase ~ Sinai Roc ~Lgp o @T
os ' ~ A- ~) where n= the nunber of feet (18) in the bottom and %@ J

" ring index, and wherein Ais within a range of about 0.9 to about 1.15. 12.

A container (10) according to claim 11, wherein said bottomportion (16)

further conprises a central pushup area8(22) of uniformty that is

substantiall%‘uniforn1mﬁthin a spatial rotation about the longitudinal axis

(13), sal mty having a radius RG and sai d radius of

uniformty is within the range of about 16%to about 26% of Rte. 10 13. A

cont ai ner, (10) according to glnsldedigolymbres @infaisedi(90)RR4tOSHapEd td Shiid 6)

further includes a plurality of ribs (20) positioned in said valleys

and el p a6 e} BRI EEhy U itk Vb g o oo dn AR r S TG

ribs (20) having a |ocalized radius of curvature RC that intersects an arc
connect i AFCKRBeYOBRIIME of contact (26) of two adjacent support feet (18);
and wherein Rc is 15 within the range of about 70%to about 110% of RBASE
. A ASh, . A . AyUS. Ay aAubsiantially e lixidricAld®dpipdfisink($2)-HaXing a longitudinal axis (13)

{vqgl gb] XS] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c”a U] c”a] c”a

U c"a] cahgdh epbedlpermialdigeddil; 68q Ul c"all ca] c<a] ca] ca] ca] ca
<AT _[!*1. 1051 7T @F! LN H#xr ke [ Vgb] XS] c] ca] ca] caV]ca WV] caV] ca W] caV]ca

&/]/J g:} gZ]U]cg?ca] ca] @éﬂ"gg‘j“@é‘f%% an %Q%rj:sg]%av] ca] ca] ca] ca] ca] ca] ca####43] $$3%

W ()t*B, O S,,,- --..& ~/ 081x112u222u(5kf a\ W] ] ca] caLca] cal ca]ca]ca] ca]ca]c

a] ca] ca] ca] ca] ca] ca] ca] @&FetEa! Pushug)asen (32) v foanity the Fé&‘]’%ﬁ]ﬁ'@hy uniform
U] c”a] ca] cal 22D333N444T55
within a spatial rotation about the longitudinal axis (13), said area (22) of uniformity having a

10 radius Rg;

a plurality of support feet (18) surrounding and protruding downwardly from
the pushup area (22), each of the support feet (18) having a bottom support surface (24) with
an inner point of contact (26) and an outer point of contact (28), said outer points of
contacting (28) together defining an outer contact radius Ryc; said bottom portion (16) further

15 having a radius of maximum width Rp,gg;

a plurality of ribs (20) positioned in valleys between said support feet (18),
each of the ribs (20) being positioned between and helping to define two of the support feet
(18), at least one of said ribs (20) having a localized radius of curvature R that intersects an
arc connecting inner points of contact (26) of two adjacent support feet (18); and wherein

20 said radius of uniformity is within the range of about 16% to about 26% of

Roc; and R is within the range of about 70% to about 110% of Rp,sg.



. 6b606p66, 7W7| 77778"8x88

9x990: :": :::|wnhc] Xc]]] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] c]JaR]268
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca!l:: Qe

;) B<<<\ ==>@>>P??? A@D@@aB&BBBCCCCAD} xsni d*Yc] ] ]] caU] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] R?:J cal ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]c
al iADNi:)XD[ Dhi:)eri:)DS]EEEEEEEEESSFr FFFCGGG3HRHHH | 1 1 JJ| wr mhc”Yni dMYc]]]] ca] ca] ca]
ca] ca] calca] ca] ca] ca] ca] ca] calca . . .

W] caV] cé] caU caV] ca] ca] ca] c‘g}“@gf}"@&’} @g ] soprdifetogiainy b avhereinig r 3333333

KuKK- LLLOMMMONNHH |11 JJ] w mhc”Yni d*Yc]]]] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a]] ca] ca] ca] ca] ca] eaific iesedfeaivatire Rl detviasan agle and wisl] reapot t saad ca] cadPi K- 3
109 () - @10%@4 ()- 10%@& ()- 10%@& ()-M S10%@ () -

L1094 ()dn q\/llf) ik ~1 K- &#10%@&' ()-! 10%@& ()-! 10%a& () -3 $10%& ()-s3
109 () - /&Oo/@ () - MLOY@E () - ~7Xi K- 6- #10%@& () - 510%@& () - s310%@&' ()- 1y

10%@& ()-0" ! 10%@& 09 11 E6, #10%GE #1

f<#;|.0%& 0 ()#10%$| &g%‘il W P%b((%@o}%s ? %@@d@‘gi@?@%‘m@% T giebrsects
#10%' ()- S 9$100& S 9$100& ()- SE10%& ()-S &$10%& ()- S

85169 (}nsweshmd&rxégsmd areRed) o én)lfmty,fmdwa iys of ( |dgfiping an

610%& ()- f,)#100%& ()-TAzX0t Usf3210% & ()-! #10%z& ()- !

#10% | & @hglt b HiBFespeet toaidtahgiludinil DEE(13);-anHl[ <16

10t L3y#10% & () - ! L3y#100&" () - *y#10% & ()- ! *y#10%u& ()- $10% & ()-M

$10%& () - M gE6 wherein an an ledeﬁnedasu minus a; is within ran e of ab ¢
10t 1 y#10%2& () -1 AArsnay, o gels defined 68 ghe JIDUS Qo S Ay 2 FRES 0pA0aut 1640 101,

INI}Hzxgg Jsgglr )z109&' ()-'F

) Z109AW&2 ‘3“ T09&' ()-1y$109& ()-t!y$SL0YR ()-tyH#100E () - || #######r SA
1109 ()-"'10%& ()- 10 10

10! #. #109&' () - !. #109& () - y9- 109%& () - ##4$j $$$~Ya?r S4

11109 ()-Fl YT10%&' ()- 10%& ()-1S 10% ()- s109%& ()-!

S109%&' () 3-%RO&F' | (A& Eotitéider (10) according to claim 1, wherein said radius of uniformity is

11" $10%&' () - g#10% & ()-! g#109%& ()-z10%& ()-y10%&' ()-! 10900& ()-FI (()*t*+2,
@ ¥4 1 within the range of about 18% to about 24% of Ryc.

4, A container (10) according to claim 1, wherein R is within the range of about

85% to about 100% of Rpasg.

5. A container (10) according to claim 2, wherein the angle

defined as o;c minus oy is within a range of about 18° to about 22°.

15 6. A container (10) according to claim 1, wherein Ry is at least about 70% of
Rpas:
7. A container (10) according to claim 6, wherein Ry is within the range of

about 72-75% of Ry, sz



10s3$10%& () -! s3$10%& () -, #109W& ()-!, #10%& () - 3+{10%& ()-"$10% & ()- @A, B,
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10 10°--..& ~/ OdEnN/
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10% & ()-1110% & ()-Y 110% & ()-10% & ()- ' 10% & ()-| 7778"8x88aBYNC 10%

0x960: - 2 VNG TR A ar T gre S gEt &"‘{“)ﬁ%‘ %%%“’%“‘%’?'P"’M% b s o

o1 10v (§imeBiof g 1&6%@«?@‘*@%&%{% ol () ey oboviafog birsle that i

109&' () - s#109%& () - 10%& ()-S109& ()-" 33 109& () - $10%& ()- <<\ ==>@>dEYNC 10%
of ) J09& ngabz@%d oujer sgataciuadipy Rid- audgherping
"10%& ()- & 10%& ()->>P??2?>@ @ABA@ YNC 10% 10

h I1- Rbase - Sinp Roc
¢ = Ty (I-Cospy °* (4~ Rbase)

where n=the number of feet (18) in the bottom; and

A = aring index, and wherein A is within a range of about 0.9 to about 1.15.

10. A container (10) according to claim 9, wherein ring index A is within the range of

10 about 0.95 to about 1.05.

11. A molded polymeric container (10) that is shaped to exhibit superior characteristics of
light weighting, stability against toppling and resistance to stress cracking, comprising:
a substantially cylindrical body portion (12) having a longitudinal axis (13) and a
circumferential sidewall; and a bottom portion (16) comprising:
15 a central pushup area (22);

a plurality of support feet (18) surrounding and protruding downwardly from the
pushup area (22), each of the support feet (18) having a bottom support surface (24) with an
inner point of contact (26) and an outer point of contact (28), said outer points of contacting
(28) together defining an outer contact radius R,; and wherein

20 said bottom portion further has a dimension he that is defined as the height of
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12. A container (10) according to claim 11, wherein said bottom portion (16) further
comprises a central pushup area (22) of uniformity that is substantially uniform within a
spatial rotation about the longitudinal axis (13), said area of uniformity having a radius R

and said radius of uniformity is within the range of about 16% to about 26% of Roc.

10 13. A container (10) according to claim 11, wherein said bottom portion (16) further
includes a plurality of ribs (20) positioned in said valleys between said support feet, each of
the ribs (20) being positioned between and helping to define two of the support feet (18), at
least one of said ribs (20) having a localized radius of curvature R, that intersects an arc
connecting inner points of contact (26) of two adjacent support feet (18); and wherein R is

15 within the range of about 70% to about 110% of Rp,g.



