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BLOW MOLDEDDRUM Thi s application clainms priority to
U.S. Provisional Application 60/563,562, filed April

w0 8005208851 entitled "BLOWN MOLDED DRUM " whi ch P€T/US2005/013137
i ncorporated herein by reference. Field of the

I nvention The presemMLOWMOIDEDDRU¥ to druns. Mre
particularly, the present invention relates to drum

chi nes having buckling regions that prevent rupturi ng
of tHas applinatiprl chimsrpriprity tediivg Pretasiona ApplicetborupP/ags,562, filed

AP BE Bus S BNIGREE SRy CBRIGHS Roorporated erein by

refdé@icenceut i cal , and chem cal manufacturing, high
purity, highly corrosive, and highly caustic |iquids
are often utilized. Due to safety and quality

consi derations, these Fieldofidhe myentigre cont ai ned in

cont ai ners and di spensi ng systens havi ng hi gh

religbility and i.ntegrity. The cgnnections, tubing, . )

and 1% P’ieﬁ%é “F‘éﬁn“ﬁ%ﬁ%ﬁﬁeﬁ 0 drEee Mp dPé‘“WHi@{leghef B%FFé‘& myention

ok QMo NirGh Shim$ hhyiRBhREAM S regdnd ShANGLVIR riptlANE PR drum and
re'fa'ound to be suité%?g for &gggfﬁ'theggbenvf%%nneﬁfg. a
driime inalindingjanchorsdionsashiging dnmedlosfreFA, whi l e t he

fittings, valve conponents, and di spense heads may be

formed of conponents_ such a o FA, PTEE, and ot her

vari ous other fluor . s for handling
these liquids are typically plastic druns formnmed of

hi ghr pursi L.y AN ] ' . Rat ent :
o, P Blghlith Shotf  Kefifon e p St S bzt ticdlr W8 chenical
mamdaotpiig thigh heaite) ighly doedsivenme. highig seustieiiquidsedrs often utilized.
typically have at |east, one threaded nipple or hung .
Dpclo %%?%g %q%@&é g%ﬂS&%é’«}ﬂOﬁ@ thesedigiilionest P Fowaglﬁgﬁswﬁamers and
O el e Y TRy Sl iRerf | e Xop S Stubing, and
fitthge afge bindling thesen fluids | mast bendomikdrefraom bephiyiingt materials.
and transportation ri can. al sp be included.on the .
FINOTGRPHSFY D% et B OB 5 A Bt Moo SHARPRERS. The tbing
is GoHFM A Gornfd GORE RMRALle thY HiFg8N¢hIed BSHPEnALY 268 Hispense heads
used for shlqplng hazar dous chem cal s, such as many
may be formed of components such as PFA, PTFE, and other various other

fluoropolymers.

Containers for handling these liquids are typically plastic drums formed of high
purity polyethylene, such as shown in U.S. Patent No. 6,045,000, which is owned by
Applicant and incorporated herein by reference. These containers typically have at least
one threaded nipple or bung defining an access opening or bunghole for dispensing
chemicals into and out of the drum. A cap or closure is placed on the threaded nipple for
shipment and storage of the drum. At least one chime or carrying and transportation ring
can also be included on the drum shell for grabbing by conventional mechanized drum

handling equipment.

Drums and closure devices used for shipping hazardous chemicals, such as many
of the chemicals used in semiconductor processing, must pass rigorous tests required by

the U.S. Department of Transportation for transport within the United States-and the
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of the chem cals used in sem conductor processing,
must pass rigorous tests required by the U S

woeparivzesnt of Transportation for transport w POTASRWE/013137
United States and theUnited Nations for transport

UnitddeN atidnis (fﬁﬂfrhMpoAnmemn'phzﬂl}ofAﬁ) rearfpleoftoas suctStest is described in
dﬁscrlﬁz 9%4(19 C.F.R 178. 603 (2001), which requires
49 fdrRe A7 PBAHO ) nviich seauiiss that drspdym e invertedand dfopped. The

| Ah & Paihfath zEEH&Ma? nté%}frt] Qﬁil]'iﬁﬁé?ﬂgt 1%§'fluf39£ﬁéﬁﬂé( test. During

urd after t e test.
the adrog rkestp mwahventionas cluares b@ndbemi,; rp]mntulrmg ihb ebingngndndusing the
a%%‘rﬁ@i a}the hazar dous chemi cals to escape.
h CHHAIS INFSRYUX:- are either shorter than the
nipple as illustrated in U S. Patent No. 4,925, 049,

Pa i e(%@ﬂﬁ%ué@?ggﬁ}ﬁg élgé 8@1?& :ﬂjédr%%\%é Exﬁ)ﬁageﬁ 81. 1eurlsj‘crC ed i i U S. Patent

No.s4,925604% bejonganthax ﬂmﬁpplbﬁadlll‘lmglrattﬁd V\ﬂl‘USi Saﬂen’CNﬂI 5,697 085. One
and pot ama articularly er runs

preblsmiontt %ﬁ@erpplameg & b Figfe FXRASH\BR DB 4P pbisigalcontact and
y € d

pdtinr‘%itélh %%E@ -&gﬁnQﬁ{) dwhé‘r@%hﬂlg iestsdlcl® e n@fé@%?netvﬁﬁl longer

|t| . " because conventi onal chi
copf¢rdionain thgreal isythho theydcaro beink chusing sthel dhime tbeddmage the bung.

j.me create a cra at an | tersec n of
AGHGR e ey Pl Srilen i AR ESlY St tpyfe drum shell 2
bet bEWeNGinf drétitél a CpadkadtnRCinWrdeBiidh bh ﬁ1eddhlﬂ{{b 28d &€ 8BS of the drum,
Because the general problens discussed above have not

thpepeicritdly edewingijuid sonteineil sntin the dimm te pesepe.i s a
current need for a drum addreSS| ng the problens and
i nher ent onal ., desi

defi i enci i onventi )
G505 By GORoe Rl N, HRVEH e P addressed by
coﬂ{/eﬂtﬁﬁaﬂ ARy, itRdte %Hbaskﬁﬂi‘éﬂtaﬂéeﬁ féP'aV&%rﬂ Iﬁﬁd:ressmg the problems and
af or enent i oned gr obl ens of conventional drums. The

defigieneics mberedbwitbsonvrmtidnaldesigns. he enbodi ments of the
present invention can have a chime transition portion

or recess, thus creatjng a natural bending region on
t he chi ne that prevemggﬁ#ﬂé%@@@—t he bung and
dr um shel | upon dropping. A feature and advantage of

eTDORiTRRLS BF HRE hBURHERD dfS Ad A ddiBnC Biladifinly solves the

wi th |ne transi'tion portion a
aforemedtorsedeprotiemb L(Dlﬁ gomrentlbml drwems.f The chimebheaciudabomthe drum of the

resul t of .droppin Anot her feature and advant age of
emhaggasHe Af ﬂl GHESHBITVEYR0R PBHDAYE & HHMCESIIAN POTtIon of recess, thus

creating a natural bending region on the chime that prevents any damage to the bung and

drum shell upon dropping.

A feature and advantage of embodiments of the invention is that the chime is
reinforced with a chime transition portion and will not damage the bung or closure if it is

bent as a result of dropping.

Another feature and advantage of embodiments of the invention is that the chime
transition defines a buckling region that divides the chime into a base portion and a

buckling portion.
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transition defines a buckling region that divides the
chime into a base portion and a buckling
weandsitozesAnot her feature and advant age of enbod#CTEISL®S/013137
of the invention is that a recess defines a bending
r egi Anothbafeatliry iaflé advdigagehd f@Enboitiments fStBe pv¥ention ittt a recess
bucFIi g portion. Another_ feature and advant age of )
dedigDaPFRATS fegton el diFilentie Shimenia i basspokei R 4 wckling portion.
provided allow ng a tanmper evident cover to be

teth e , t her.. f and advan e .
of - cpEHle Bab R e Ml 8RS RE e HerBRY HRATR anchor i
provided aliowing el tidipsr evidbanedver pobd tethierddad thogrhef. nmanual

lifting of the dram Brief Description of the Draw ngs

Fig. 1 is side elevational view of a drumwth a
par t Anothenfeatnes andegsiventage oberobodimentsddfdhe yentsarcis titiige bottom

n_enbodi mept of the present.invent..on; Fi 21is a
of tfe BT HRitaTE Penfcpprsipn orcREe ORI L of thdamng
bungs and a pair of anchors according to an enbodi nment
of the present invgRiA9&Crblich offht DrayingSSs- Sect i onal
view of a chinme according to an enbodi ment of the
present invention; Fig. 4 is a cross-sectional view of
a chiigel fid sidgeleastiomabiiey dfe dmnewithdi puetidl cafawdyalepicting a chime
resent invention; Ei ) if a_cross-sectional view of
PRRGTECERIPing P AR embp 8t the §rSRUtIBYB Mg to an
enbodi nent of the present invention; Fig. 6 is a top
p| ane:\Vi ) i i r.ej . i .
o A Bt £l NI RAE bt Hlinfin cBBHEhE Ao bl thd a pair of
anchas atconding o gn embodin@ncofths pesaitimveation; ew of a chi ne
depi cting a bending region according to an enbodi nent
of the gnesent invention; Fig. 8 is a cross-sectional
vi eWisf 3ds @nsrpes-sreprral i vigy #f Heplimegaccersing, i e erthodinent of the
di mrent of the present invention; Fig. 9 is a
Iﬂégﬁgﬂgﬁggg?ional view of the pair of anchor tethers
according to an enbodi ment of the present invention;
Fi 9.Fig04 liSa ardss-068oniCiibwndla oHigW fRhg@ at@Rdinghd aRlmdodiment of
drum depi cting an anchor and a bung according to an
the st VROt t he present invention;

Fig. 5 is a cross-sectional view of a chime depicting a bending region according to

an embodiment of the present invention;

Fig. 6 is a top plan view of a drum depicting a reinforced chime and an anchor

according to an embodiment of the present invention;

Fig. 7 is a cross-sectional view of a chime depicting a bending region according to

an embodiment of the present invention;

Fig. 8 is a cross-sectional view of a chime depicting a bending region according to

an embodiment of the present invention;

Fig. 9 is a side elevational view of the pair of anchor tethers according to an

embodiment of the present invention;
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Fig. 11 is a cross-sectional view of an anchor
depi cting a knockout portion according to an
wenhsdiozesnt of the present invention; and Fi g. PCR/US2008/013137
bottom pl an view of a drum depicting a handl e portion
accaridi Iyistaocrass-suationntil Wisw o4 tdphealpb£s dnim idepietitig smanchor and a
Detail ed Description of the Drawi ngs Referring to Fig.
bupg aﬁC%ﬁin&éO%PmEP@mq%P%@a PrSseRtIBYAIAESR ¢ druns
accordi ng the various enbodi rents of the present
i nv [ i.S |.Ct and. | er L Ddi.cat .
the Bt 20T FRE B hai T B st A3 € duiicout porion
accond@pito @A eatbddandéht vithtQrévent ingerdiopeandheral wal | 12, a
first end or top wall 14, and a second end or bottom
wall 16 that is generally opposed the top wall 14. The
dr unifigol Zaisgdbattempplas aéevanf ¢ druse depictirg 4 bandlg/portigh lagecording to an

ol din em cal whi.ch are often high purity, highly
erf i o8 T AL ot 1§ i ds The dir um 10
typically has at | east one bung 22 defining an access
openi ng or bunghoh&,izd Hekripfsitof he BrawgRse fluids
into and out of the interror 18 of the drum 10. In one
enbodi nent, the bung 22 conprises internal threads 29
confRefanring tbdrigat .cd chinreefod ibhgyv-arol dxintherm opdastic diummaccording the
insert r bung. cl osures. The drum 10, al so can i ncl ude
Vallogs, FIHEO‘gélePﬁaﬂ thesPrsseaf SPBiion siicpisied nd 1 6?%%1& i5digated by the
XA, Mehe 5i21¥iRe BSMSRLE ofBhe [¥EntidPard@l druh4 0favidge: peripheral
drum 10. In other enbodi nents, the chine 20 can be
wall $2. mitst fendor 4o well drdabhd a stecndrend ardadtopewalldbehatas generally

the wal | the drum 10. The drum 10 | so .
onpise 8 e 14 P06y e e ittt 13 10 Bty hotaing
cHefdéh@s YR Hich areloFeta Iﬁglﬂ?ﬁnitg,d igRlyOdorfsR@UGAd hizhBr dMkHOAquids. The

war ni ngs, instructions, bar codes, or the |ike, as
drigapt Gtypigaily has ¢ least ome bung 2hafiniag an lpecesd praning erelimghole 28 for

' e or Is I ] 0 i .
w8 Pl e B Sob BUPS i B0 PO S e i
the beng D @oinpFisds ihened fetddsoescbnbibweed (it GuHteptiratddg o5 tventional
as .pol yet hyl ene, other polyner nmaterials can be used
dfmntlﬁﬁf‘&% oy BpRg tloRyges-r om t he” scope of the present

i nvention. Exanples of drunms 20 that can be enpl oyed

W t h ae i enbodi rent s. of resent.jnventi.on

e OGS IO GRIBALTER Hiedt 2h b GET0mly MR ormed o
anBakk esmtlingfidrh @geriaitdrWilihecdb ivarll Moof thE G2 Q9048 4theb einbodiments,

of which are owned by the Applicant and are
the ghigiet eance dstirgt dropy apdpperehiy @ttached to a perimeter of the top wall 14

of the drum 10. The drum 10 can also include one or more labels 21 for displaying

trademarks, trade names, drum or product information, warnings, instructions, bar codes,

or the like, as depicted in Fig. 1.

The drum 10 can be constructed of single or multiple layers, such as polymers
formed in a blow molding process. While the drum according to one embodiment is
constructed of a flouropolymer, such as polyethylene, other polymer materials can be used
without departing from the scope of the present invention. Examples of drums 20 that can

be employed with the various embodiments of the present invention are disclosed in U.S.
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As can be seen in Fig. 2, the drum 10 can al so incl ude

one or nore anchors 24 and a rib 26. The anchors 24
woamshe28ssed for anchoring a closure to the topCcnalskooid13137

of the drum 10, as will be described in greater detai
PdtentNm .6 mf,(ﬂ]Ordnﬂgj SoPhtiegt Applidatien Phbhextidf) Niar2002/0050494, both of

| nt egral op wall 14 and peripheral wall 12
whith S Senehi bee prﬁ@ fg’r‘iﬁﬂ%arfdn‘iﬂfﬁ?l‘é?e%ﬂegﬁ%h’ Efesnemout

and away fromthe drum 10 such that the chinme 20 has a

top I B, 2

can SxEm 8 sceble 3k 2> e R AT B thetul Bl MGy ghors 24 and
a eib@6. 1Dhe ﬂk&]om@l eaIC BEJ umat ordapkoitigng clopar tb hﬁc(ej top wall 14 of the

conventi on drum handl i ng, equi pnent being used to
drg 10, am il ?%%ﬁsel»%d inrgeaierdpiathliereini  anot her

enbodi nent, the chine 20 is generally co-pl anar W th

t he side. I f,.th rum 1 Ref err .4

ne BAERAEY FIE kPR M, RERREARASO R, g e 14 and
pedipheral ¢antlaeyf tisddiiaCH). 3Sthd ¢ldine Q@Tpr@lerdbgeéktérﬁis raBE e asna away from

operabl e contact with drum handling g ment. In the

thg é\&ﬂ@t I&sushifbedi the whime, 20 |hap getOB GdeanT d I gneugrdpgiment, the
t t

SR U g BOFEL NS 390 1413 GLTE 0. 00 e con

vaey degpmdangt ugoyn thé eordxentmrhﬂ ralﬁhm ﬂngnﬂmg gaipthent blemgf dsad g@move and

36 can b osi tioned ene |y offset fromthe |lip
trapsRort ﬂ%ﬁ%&ﬁé% AR PALEL E %mégb die i 2Ds ganralbhcq)rslanar with
th@gfaeaavalnq\ge(gftﬁéjgltuﬁpg) port| on 40. The upper 38 and | ower
40 surface portions can be generally curvilinear. The
degree of curvature of the upper 38 and | ower 40

sur fReferrimgr toi Bigs 4¢ dre G/hamy 2ehensah ghed ponitatheurfact 2dadl an outer
drum h dI| I n other enbodlnents

t he
coftts s 6%%3@4«11'055 usel 119 FECBT OPERRleC A ‘with drum handling
q?ﬁﬂl%n@l Htﬂe'&éﬁﬁfed"@rﬁﬁ&%mﬁeﬁ’ ﬁﬁﬁ%ﬂ% éd'no&téﬂaeo?ﬁ%ﬂ?y fbm the outer

present vention. In one odi ment of
coptast emtfadendsenf thenchitiee2 Quppk pra38matadhé dme edgH036 uo freméve operable

B A 0P SRR S R L DLyt onety

oftlePirinale 1ip 361 TFhedlankb86 YRR BlcIiRR ﬁaﬂﬂ)tplepyiﬁfacégoﬁ%f%d a lower
portions can have a plurality of teeth or projections

suggocepodindi A9 awhy upher éﬁrm loyeari 4)Q|§urfa¢ﬁe pottions maesbe generally

PR, ATEEGEE o MG W S0P A Ao cor
vaky defidndingeupd. thd hﬁerﬂeﬂjcﬁ@tﬁllﬁﬁ&hl@g@e(ﬁﬂﬁnéﬁts Ana&jther embodiments, the

manuf act uri n%
upper 38 and lower 40 surface portions can be generally linear without departing from the

scope of the present invention.

In one embodiment of the present invention, the upper 38 and lower 40 surface
portions can be textured to increase the gripping of the drum handling equipment on the
flange 36. As best depicted in Fig. 4, the upper 38 and lower 40 surface portions can have
a plurality of teeth or projections 38 extending away therefrom. Various other textures,
such as bumps or texture laminates, can be utilized to increase the grip of the drum
handling equipment on the flange 36. The projections 38 can also aid manufacturing
equipment during the manufacturing process. For example, the projections can aid

equipment to hold the drum 10 in place.
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equi pnent during the manufacturing process. For

exanpl e, the projections can aid equi pnent to hold the
wdnrowH1assin pl ace. Referring to Fig. 5, the chi reTAB28/013137

have a base portion 44 and a chinme transition 52

( gerrefatring to Wil Gatirecthinie R0 @ati Bgiebd3e poeRh 4ayarddiechime transition

broken lines in Fig. 5) adjacent tqo the top. 14 and .
52erngsplby wdicpted by the region bramded by thy bapken; Iines i Hig y) adjacent to the

. e | «

tof 4 TRE pRABIAING DARARE h 10 fod KAy Fonch 308 b Bic portion
44c oThé¢ chiowestrans@ionrfizeinciuded achinstitrimitéon3dirfaté &7 geherall @Qontiguous

can al so have a huckling or bendi ng porti 46 1t hat i
the mgheRNt3GE aw?%q‘?é%bglﬁ’é tbg?? ?% RAmyAs ARy ey w@ﬂ% Ps/ben%mg portion 46
. ¢ . L . .
S8 3 g N oS B D5 86 i 0.t
the ejpere Z0c om a position that is generally adjacent to

the top wall 14 of the drumshell 12 toward the

i ntersectjon of the base 44 and buckling 46 portions, . .
of thecEhbsEsendn Fig % tke ehimsdransition S2rrantapss ATomy agposition that is

. i D : . s
e B8 PRyt AR U208 12, OB O L of
bad644 and beckling 46 portions rof theechiae 20. Imbee smbodiornt) dieapering of the

t he base 44 _and .buckling 46. partions to the Kp 30.,. The
CHY FBRERER S2SERPERR a5 & TSR IR RN SRS Haedhishness of the
buRREnS Pbriiten Weahai td Biford R&h!the Peind RedsbiRioRWekhédhGhe base 44 and
portion 46 creates a bending region 48 at the

bucklieg 4@portions fthe Hp 30aJdedlitfermecelin dhickmegs hgwson themosbined base

wher ei.n when..t he,drum 10 i.s, dfopped on.the chine 20, .. .
449, e BT b 37 Pt dniy I PRERE P Bl EfpiSE pending region
Ageqthpélim@Bdctioh of A hise 38 nhd baviafis 4 portibes, &Hefdin when the drum 10

transition 52 portion, and thus the bending region 48,

is deappec e the chtreiA@, it well thenibeed afithe berdirgiegiondt8. tinene embodiment
o} R38R A0 B8 R B ) LA BORNE BB i a5

cahex®aé ardund fhdenthe cirbienfehidnde of ttenhithé 00 apd cén B a vgife@m distance
extend around aonly. selected portions of the chine 20
abgkgitherier Wl d49¢ thefrumn9)- pendi ng regi on 48 fromthe top
wal | 14 of the drum 10 can vary around the
cir . [ il e the each .chi.ne .
1 TOPLRP BB Pl e 30 e o 8360 BT pocion 2
caf ek @ndiaf@md pplpsdl s EportidEdo fihe hiind D@ asd &1® distind® of the bending
conbi ned 360, in other enmbodi nents each chinme
regipR A8 9B Ahsytopt Wik 16 of dhendamt L qan sary arpu thgeirgwmigmence of the
r . . er: t . rti . .
cble? 20" P o coch Biff Raffifithn YR PP, LD 0B4ighl% extending
approxadatelynt &)° aasund the drum for a combined 360°, in other embodiments each

chime transition portion 52 can extend less than 180° around the drum, e.g., 120° centered
upon the portion of the chime 20 closest to the bung 22. In the preferred embodiments, as
illustrated in Figs. 1 and 2, the bending region 48 is located on the chime 20 at a height
generally greater than a height of the bung 22, such that when the buckling portion 46 of
the chime 20 bends, it does not damage the bung 22 or create a crack in the top 14 and/or
peripheral 12 walls of the drum 10. In another embodiment, as illustrated in Figs. 5 and 6,
the distance between the top wall 14 of the drum 10 and the bending region 48 can

decrease as a distance between the chime 20 and the bung 22 increases. In this
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illustrated in Figs. 1 and 2, the bending region 48 is

| ocated on the chine 20 at a height generally greater
woheos/1@285ei ght of the bung 22, such that when PO®US2005/013137

buckling portion 46 of the chinme 20 bends, it does not
enthedigent} zhbngmhmj tix2bwwkling pattion#6cf aknﬁkchimeﬂlﬂgra(hplly aincreases while

o BghG e 85 bRESI hnd Bt iniot 13550 Qg 3RS wm, o
11194’[1%‘6&%@1@65 Vae bubiif g‘}ﬂﬁﬁ&@ b caft c@fentl REn&h IR @naRdength of the
bendi ng regi on 48 can decrease as a distance
chimc%en the chinme 20 and the bung 22 increases. In
t hi sembodi nent, a Iength of the buckl ing portion 46 of

the chinme 20 lncre ses Ie a gth of.the
s dCelaRE Jo e B s P fegihos g mswsotlgﬁ%ﬁcmsﬁierly invention, the

befl&in % 8n UB1dah be Q:?ea'tééf 1&25 "r&,te%dSO Bxtehding Bntoithe 119%&9 BQ laR@or outer

por 46 can exten nerally an entfre length of
34t dwtach sur&cﬁ@of fRefchimé 2@ The Facgss. S07cariet Bytches, parbiritems, grooves,

penb t tion, the bendi
AR Ol BerenilonS ARGAN by S a8 SHE sTeRnel o vqtely As oan
bet srésn i Fg 73 h P8y S(Piét@geri%ﬂalﬁﬂf&lﬁ&éd slobb@&C as1yakpé BLindentation

chi me he recess 50 can not ches, perforations,
th@rggweﬂy d@mraa*m%a thigness <hfethe th@rﬁ(htth‘»@ egeating ad@ﬁlrblaoomt or region

een i n Fi he rec 0 ot.c
of S5y wsfa ThRGecBE R fucky ol BT mpd ol igess or omn
beQfoBA¥E or Ald¢hihy® ent6fthé Olsieiet icr @i fodding reeesd Isyeompleted. As with
decreases a thickness of the chinme 20, thus creating

othertegrbaditpents ef Hie prewmb mV@ntl% g Frgesscatheaseb .3 egnersip uniform or
va([;ﬁ gggtaggeﬁ tﬂgto:?a‘gﬁi ¢4l o fl |dg_g{lt16e mol di ng process or

orne ined into the chinme after the
nmol di ng process is conpleted. As with other

enbgdiarmdihert RE thy RESAL inveMEdH, adllustrited i FRS 3, &Vanchor 24 or
can be a@\g{;enerall uni form or varyi ng di stance from

anghess cap badgrmed andhe fapwall dfhof the qim?a &reehorng a bing closure or
taIIhE& 9\518 Jovetmégnt'b t?l@cdgﬁl%biél ugl 1 r%& % En E%lq:“lg ’1P,Iaﬁ1f closure is

anchors e forne op°wa

pré)ﬂ‘erdbl;ecatlrpum tbGhé anclon el diyi mgemrdblyn@emble sether 55 Thepehor 24 can
evi dent coyer 53 t% the drum 10, _ As can be, seen in
berpepitioned adiaceat ¢hagioung <22 Brogiliye @oﬁ@iﬂ@al aftgghment location.

l:
R A rto %’? Ry t"ﬁ aRdf: k! 11¥chfl g@’é ﬁace%@ E@)OSJ@ gur aces 54, which

can be posi tione
cap me\geda:m@y planmlwelrgeamtallamaad:lhheﬁn apcrdme |5 8 rprefaably extengls through

to Fi hor 24 | ud [ [ 1 .
i i 2 AR50 i BSOS B B i pRSDE R o
th@ sﬁﬁaaklmha% dhd SlchorP4. apaﬁhgl hRnBfcRiakes ﬁmc\ko%&ﬁ@hs 60 can be

hr ou t he opposed surfaces 54 and can be used

leﬁ e éh«v@p@rhéet t h&he &nackewt G0t ganaglls aomprised atthm web of drum 10

material, which can be easily removed with any conventional tool, such as a screwdriver,

if the anchor 24 is needed.

In another embodiment, as illustrated in Fig. 9, multiple anchors 24 can be formed
on the top wall 14 of the drum 10 during the blow molding process at the juncture of the
two primary mold halves to provide places for attaching multiple closures. In this
embodiment, the multiple anchors 24 are preferably positioned generally adjacent a
respective bung 22. A rib member 26 can also be formed on the top wall 14 of the drum
10 and can extend between and be integrally formed with the multiple anchors 24 to

7
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the operably tether to the anchor 24. During

manuf acturing, a knockout portion 60 can be left in
woheosapzast ure 58. The knockout 60 general |y corpriuse®sal3i37

thin web of drum 10 material, which can be easily
incressevitiel rigidity afiyhectopviesil ildnads cawlbe sseic in @Sg &, the rib member 26

river, if the anchor 24 is n nother

pr%ﬁ%{?@ﬁ?%@érﬂ heighi geperaly fhef dofsringy @he@gt %ﬁhﬁ bl Aerhsirs 24, such
th@4af AR EE%H et GRNYR! 54 Tdieilis ﬁHLﬂﬁ@ ber 26.
%ituiruli:ngcthe0 |l o ch?n eprocess at teﬁlesj u 8ture %@ ?qf%n o
Hewwveprd height ofithel riibahmabertitﬁ pnoseladtvelly amesd t@increase the rigidity of
hﬁ{ﬂtac rrultiple closures. In this enbodi ment, the
t anchors 24 are preferably positioned

general |y adjacent a respective bung 22. A rib menber

26 f Qs r 1

10 gﬂ% ca‘{%ﬂ}e% gngf EP?l\%een aﬁ)deﬁgm}eﬁltdlggarla ?&%OH(# o facilitate
cayd bﬁhftimg hmhsterqommwmhd’aﬁg e drointl.edhe hmlndie ipbrjioti 62ycan also be

can be seen in Fi
uSﬁ‘ihﬁB ggwﬁa mngmﬁ for addiionghgontach shlggey Ql‘thﬁéiottpgl wall 16 can
aléo‘%ﬁéluhé@f’erﬁoﬁ%leﬁmerp& PGB 1ﬁ$ RleSnfRBEPOS Sf t%é driH Cib
hat an anchor top edge 56 he anchors 24 extends
beyond the rib nenber 26. However, a height of the rib
merrbh)“ nﬁ;ﬁuﬁeﬂlres‘éﬂe et Vidl ay:cmﬂrn’ge(d the vanerseastodiments of the present

%‘y B 5 @O\Pﬁgﬁéé@ bghﬁ gdqs&lup g%q? |egqi é%l@%ving the
ac?%é Q)ﬁ)@lfun Ifgt dléiﬂleQM:héi%&{ %muﬁu)ﬁ(d khd tlBr’[Eatt 8 %eﬂéﬂdﬂgl HBposed the

andfe portion 62 can al so be used
firktaerdl 143 ghee duinp A dortliey rcoanbdsmgdhapemphwdwalk 112 izt extedfiebetween

tnf G ﬁg“@éﬁ'ss!eaoé%t fioSache SpgPa e Bt chd T ot PEEE. ank periphera
walRN9f ReEMIIS delfife H Bl MntBE&O1 8lifed stbfing NRUYET ITBESchime 20 can be
enbodi nents of the present invention, the drum 10 can

m@éralﬂb'omld@i tretheglyumhid so ﬂhaﬁ ﬁ@maés ﬁpmethbuﬁrrstt endnidt afsthe drum 10,

he _access 9 ef.in he t.he
g g0 REmBESHR % ORE LRt PS8 Soblie 8% Botudf 52 end an .
upbés sdckien dicUsRtdAAiAg! lﬁbhﬁfheclﬂiw lse&longad, f@c}@&h&t@ﬁéﬁmgﬂ@ééon 48 is
12 that extends between the first 14 and second 16

definerd proximepicttha intersectionrofithe hepe1ds, andewpied 46rfgcti@ss. dirargths of the

I d
ba?«? By E{Mg El?}% % Jec&%l ga?ﬁ?él%%]%&r/rtg (g%ingg.nﬁ%’lq{&%%%fl v%en]agtop edge
30nafl tﬂe dhitre Z(hmd:hhlﬂ rbbﬁdlng Deditrat8,ithe baiding Engﬂlodeﬂnbé so as to be less
fir end 14 of th éjmlo the chinme 20 conprising a
thigha FSteBER hegH et bR ACIEHARTEREAR por t i on 52

and an upper secti on 46 extending fromthe base

S eCtﬂl%ﬂe %ﬁboﬁﬂﬁéﬂt}tﬁ@%aﬁ s@&{b‘iili ABis rrﬁcﬁii@cpsod'f?fla{ R has a thickness greater
than a thickness of the upper section 46, such that the bending region 48 is defined by a

difference in thickness of the base section 44 and upper section 48.

In another embodiment, the recess 50 is formed between the base 44 and upper 46
sections, the recess 50 having a reduced cross-section, such that the bending region 48 is
proximate the reduced cross-section. In an embodiment of the present invention, the
handle portion 62 is molded into the second end 16 of the drum. In an embodiment of the
present invention, the anchors 24 and reinforcing rib 26 are molded on the first end 14 of
the drum 10.
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defined proximte the intersection of the base 44 and

upper 46 sections. Lengths of the base 44 and upper 46
weeatsitozesiare sel ected to define a bendi ng | engCVUS2005/013137

between a top edge 30 of the chinme 20 and the bendi ng

r egilapéBitioh i€ the bidwagioldedghémopldstiednan iadrdpped @nlisschime 20,

than a .distance hetween the chinme 20 and the access )
e-SpSAPHEreddy 4 Core &hiofmiemannse 5@5@1@ bygklingpprign A will bend

.1 ot r . .
RS M RO, Bl 40 AR L orin 4 of i
chhe 20 nlpsest ¢p the bhBgi28 taads, ms dhdryered dérfgile pemets itnfrom reaching, and

t hi.ckness of the hase_section 44 and er _sectiaq 8.
U, SSHER Rr DenO® Aot T0 ENSB8 d62i080% BRPoPRER B aiah 14 and
peﬁﬁﬁcr@laﬂe whfls 374 BREN 106638 CrAiy ad Q%guﬂcﬁsﬁleﬁﬁ)ﬁlgc 20 bending,

aving a reduced cross-section, such that the bendi ng
espeagrllynat4ei jsnginsxofrtieeparipberab dtatle 12 and hime @0i offhéiilength of the

odi nent the present .inyentio t he hand
oo BiiSD o cifb AEEE ot o Bhiso Aamb Ate SR5: 20g the bung 22
inétEasey, dsithépoRARANMRRiaghs e _Q)uﬁg e9edtcrdabiseRith 98 disthiRe from the
anchors 24 and reinforcing rib 26 are nolded on the

chime 20. Ehig can begomerignporiant when kandleg &he dsam §(; as the increased length

oSy A Sk PILASLLE 1 AL 5 s i

cofvdnfiohaltdiai HahélinpUeulpnnéht pai dcess. 46 Wi | | bend depends
upon the |ocation of the bending region 48. If the

buckling portion 46 of the chine 20 closest to the
bundf 2@ ainbnt 24 i nesdethigrapsrably attashtairpmeslesireor hungregpy 2 user can

B g R My -

si

=

'S0 prevents
suiffadds $4081 thbenetict D41 OAftethBer eanaihish bg fad tlaongs thet apeftuied8 and tied
chime 20 bendi ng, especially at the juncture of .the
abgly the aehor 24a| A shippmgrapHgen 2ocloste 5B eaw thendre tigrsto an opposed
I : : ot
of EELPRPREA0, 10 GRS BAES: SaHOP LIEIARE [ Borass o
trapspcetatioal T inddhdragibogirhére db tingpi22ent éoreatise anvhdri24i dag be used to
di stance fromthe chinme 20. Tqis can. bhecone inportagt ) )
coppkeh CRRPRFHY OF Hecttl#es ar £9de Hags, AEliiadasd PeRbeh 1dgntification
mdAe buckling portion 46 increases the avail able inner
surface 32 contact area that conventional drum
handl i ng equi pnent can access. If an anchor 24 is
needdd presenp@ivaliion edr b bmbodied in othes eeifiv fodue gvittamt departing
a user can sinply punch the knockout 60 _fraomthe i
frogp dhe Lﬁpé’ltsefs &Ry efdihggesseint g*}‘im?’H?S oppebd Thereigece sthe gllustrated

enflodifiEnt@REHAE %64{:?1@%&6%({‘% APRehBY Reihehth R AOROE Péstrictive,

aperture 58 an
reference being made to the appended claims rather than to the foregoing description to

indicate the scope of the invention.



about the anchor 24. A shipping cap lug on a closure

53 can then be tied to an opposed and free end of the
woebisan2gand t he cl osure can be coupled to the BanES2®5/013137

for storage or transportation hi another enbodi nent of

t he QuAZdESt i nventi on, anchor 24 can be used to

connect col or-coded or textual tags, bar code tags,

RFID tags, or other identification neans. The present

i nvént i o\ BeHlelaramsomipEsinEn ot her specific forms

wi t hout departing fromthe spirit of any of the

essenti al tr.ibutes thereof. .Therefore, the

T et pubhiting dh Aeses Sbfigu A B CRiehahdd serond pad eenerally
opf,@s%gqgﬁrsg&d;l lustrative and not restrictive,

reference being made to the appended cl ai ns rat her

than to the foregoing description to indicate the

s c opepeaviphtiak watlvext¢ridorg Bitajebb thel firsh entd|and dsecondnend, the first end,

conpri,sing: .a first.end having.an access openi ng
Seef ieﬁgna“?ia’gflgg alyefl ge@éﬁg'ﬁ&?lgﬁ@ ag@?'}g’rlgfqr&??’opposed t he
first end; a peripheral wall extendi ng between the
first c b st d o
ana TG, AIAGREEIN 60 Jrsd {1 B IS arEhtln ARRRC e s 2 base
sedtivheliaving a @hinind trensitidrepalition aid cam wpper féatisoh extahdofg frowm the base

drum_. the chi e conprisjin ase section hayi a
seiopmhe ERELT R iaih?sgﬁﬁi_cgﬁaesa@s erlfiy ffpckiless of the upper
se@ibnC BEHNNGaf & PRRAINE rEASE i 88 prokiifitd &S ¢i8BEdtioRANof the base and

having a base thickness greater than a thickness of
uppéresecippest amwlect i on, such that a bending region is

defined proximate an intersection of the base and

upper, sections; .apd endi ng | engt h defi.ned tween.a .

t op adigdingrlengih ORI EHEER PR o0 1 LG An Fifbending region,
thdEHAAh 8RB E LRI BE tREBEL kA Ienbi s RENHAAY dihdEBetween the

is less than a di stance between theé chine and the

chagcaskthepeseshopening. The drum of claim 1, wherein the
bending length is generally uniformaround a

circunference of the.chjnme, 3, The, drumof ¢laim1, .
wherei n tjﬁ’é’ g‘i’-‘g’( 8%1 GEHBeJt ’\A?é@?ife’crhér‘ech‘mﬁléngaf?ﬂlgﬁhég geetally uniform
arGRAN BRuMBELES FiRd&hike chime and the bending I ength

I's greater at positions along

3. The drum of claim 1, wherein the distance between the chime and the
access opening varies along the chime and the bending length is greater at positions along
the chime where the chime is furthest from the access opening than positions where the

chime is closest to the access opening.

4. The drum of claim 1, wherein a base length is defined between the bending
region and the first end of the drum, the base length being greater than the bending length.

5. The drum of claim 1, wherein the chime transition comprises a chime
transition surface and the upper section comprises an inner surface generally at an angle to
the chime transition surface, such that the chime transition surface is at a maximum
transition length and the inner surface at a minimum upper length at a first position along

the chime at which the chime is closest to the access opening, and the chime transition

10



the chinme where the chinme is furthest fromthe access
openi ng than positions where the chine is closest to
woOheosaozssss opening. 4. The drum of claim1l, wWReT®IS008/013137
base I ength is defined between the bending regi on and
surfdr@ if bt Sihirgdnofadshdndength ahdthelifse shefagt &t alirixtigum upper length

greater than the bending |ength. 5. . The dru f cl ai
at  ScagRBrRAORH O RS 6 PN ST S hestughpsteirom the acces
Op&ﬁﬁ%sition surface and the upper section conprises an

rnner surface generally at an angle to the chine

transition surface, such that the chine transition

surgace Theatru@ GBKlafibi, twlgesintthe rirli@nigtdonsthgkbiédhef blow-molded
_inner surface at a m ninmum upper length at a first
highodansitypolaptbiilgne-ne chine at which the chine is cl osest

to the access opening, and the chinme transitionsurface

is at a mniqqumtransitign,length.and t.he jnner.
surface dPCAMEA ML bpERteE RRrgRE 2 BEals i o dpfings on the
secdn@rRgdt he chinme at which the chine is the furthest

fromthe access opening. 6. The drumof claim1,

wherein the drumis constructed of bl ow nol ded _
hi gi8- dendiheyirgolof etainy |lewherein theestdnd fumlher gomipmisds a bung having

further. co i sib,ng a handle portion. def | t he. g
2 WifeaEl A e CHge GelroT Iy Peishf sl iniind Rfimg neient is
gre%[giltﬁatﬁrthggﬁng:pé@mses a bung having a bung hei ght and

the chinme conprises a chinme height, such that the

chime height is greater than the bung height. 9. A

mol @ed drAimobdedpiritsicngprisingi r st end havi ng an access

openi ng defined thereon and a second end generally

opposed the first end; a peripheral wall extendin ‘
bet et ENLDAIFS fn aficess ABSTVRE RGN EriicrepR il o Scomhgnd gencrally
S8k £Rdengnd peripheral wall generally defining a
Op%run??%ter?%ﬁ; a chine extending fromthe first end of
the drumat a juncture, the chinme conprising a top

edge potipharal ecdisexténdigy bedicat ¢hd fiest jend ehdrsecamidenidyhe first end,
qe?glge, the recess, having a recess cross, section that is
se 8

dendinerRberalves gencgally) Y2 & HEMCRISROT such t hat

a bending region is defined proxinmate the recess.
a chime extending from the first end of the drum at a juncture, the chime

comprising a top edge and a recess intermediate the juncture and top edge, the recess
having a recess cross section that is narrower than a cross section of the chime, such that a

bending region is defined proximate the recess.

10.  The drum of claim 9, wherein a bending length is defined between a top
edge of the chime and the bending region and a base length is defined between the

bending region and the first end of the drum.

11.  The drum of claim 10, wherein the base length is greater than the bending
length.

12.  The drum of claim 9, wherein the bending length is generally uniform

around a circumference of the chime.

11



10. The drumof claim9, wherein a bending length is

defi ned between a top edge of the chine and the
woendizgst egi on and a base length is defined beCnasmos/013137

the bending region and the first end of the drum 11.

The1slr unThé damnabfelaiy 10hvelceéin atdisarzadetwendgbdchime and the access

greater than the_ bendi l.Length.. 12 .The dru f .clai.m
opaing kasjesialonabe shHes i ﬂﬁrbgeflﬁmséé i giepls™ g £ poStion along
thea(fh‘i’tﬂg dt Yhfdh G ThERE RCRirAEst ten Bl AReskDpehit @ Eseéond position

claim 10, wherein a distance between the chine and the
aloag tesshirop etwhigh vlag ¢liwme ad doggst fedhe fricass epsdinghe bendi ng

length is greater at a first position along the chine

at which the chine is furthest from.the access openin

t hahta sg@%ﬁBHES§FPﬂBHOaW®W§“¥W€b@ﬁhﬁﬁiﬂﬁimﬂﬁ%ﬂmgﬂﬁpognabng

COLEAR il h 0t A€ LRAGRS rgﬁ?né NG théh a iGasticWBtween the
theoglfg';é&%%e%hféaﬁgr efl?an tﬁe %en i% éngt?} at g di st ienct
chipwi anil the aoegsstdpeninigi e i s sel ect ed such that the

bending length is |l ess than a di stance between the

chinme and the access. opening., 15. The drum of cl ai

9 :
whed®i n tThe dmmned slaimndt Vikteiadthss Al K- eesepelyd of high-density

yl ene. 16. The drum of claim9, further
po@%&%’rﬁ%gi ng a handl e portion defined on the second end.

17. The drum of claim9, wherein the chine conprises

an ilgner Tayrdr@@eofadlgingg, futher catipficiag a Handlergaties defined on the

defined on the inner surface. 18. The dramof claim9,
seapigeBi-n t he chi e conprises an inner surface and an

outer surface, the recess defined on the outer

surface. 19., The .dfum I 1094 ' .

L 0B PN B e O A B Sice nd
oufdf ORYRS; the RevesdFined oh filey idhéranslace.

18.  The drum of claim 9, wherein the chime comprises an inner surface and an

outer surface, the recess defined on the outer surface.

19.  The drum of claim 9, wherein the recess is selected from the group

consisting of:

notches;

grooves;

channels;

perforations;

indentations; or

any combination thereof.

20.  The drum of claim 9, further comprising a handle portion defined on the

second end.

12



I ndentations; or any conbination thereof. 20. The drum

of claim9, further conprising a handle portion
wdebisnezsson t he second end. 21. A bl ow nol ded dPamUS2005/013137

conprising: a top wall and a bottomwall generally

opp@ied tAhklotvemoldat druma cefptisingxt endi ng bet ween t he

first end and second end, the top wall, bottomwall,

and shell generally defining an interior of the drum

and 2dep Al ABd 2 dettoRarrlbgenerllyoppateddhgiopstdlh that a

cl osure can be operably attached to the anchor by a

tether.,;22. The.drum [ | S

ool EEisafing S5, Bhe el 44 sodhl gFe, fE RRLYEN Wborfm wall
an€ SHEDY dehbRlly Acfifingfaf iteAer dfithe deini;nad bet ween the

anchor and second anchor. 24. The drum of claim 19,

wherein the drumis constructed of high-density

pol yetahehasrlefingbon tecfingt end, shickcthat anclogyrefaantbigenperably attached to
thcongri Si n% a _handl e portion defined on the second end.

RC %%? g"t?r‘of maki ng a spill-proof drum conpri sing:

nol ding a drum having a first end having an access

openbng dgkidRgA of BRIE 29, AtlelcorsiRit Ladorearnst.! ¥

opposed the tfirst end, the drumfurther conprising a

peri pheral wall extending between the first end and

secQid emthe dswalofchagh 20hBirthier sdmniing s exinfoctiemdb dafiakd between

per | pher al Il generally defining a druminterior for
th%qr{gkgr,@d@ﬁ%omrﬁ%ﬁ% integrally nolding a chine to

extend fromthe first end of the drum the chine

conpyi Si S [ . [ . .

por (ton. g a6 S 127 RKGRTIE ¢Ah TF cEhARRlds Ahigh-density
pobettiyleme, such that a bending region is defined

proxi mte an intersection of the base and upper

sections; and selecting a base length of the base

sectZPon dig dpmpidam Ehdirhafcompsisingor bangde ppigigntdgfined on the
seéjogxﬁieﬂg a bending length between a top edge of the

chime and the bending region, the

26. A method of making a spill-proof drum comprising:

molding a drum having a first end having an access opening defined thereon and a
second end generally opposed the first end, the drum further comprising a peripheral wall
extending between the first end and second end, such that the first end, second end, and

peripheral wall generally defining a drum interior for storing the liquid;

integrally molding a chime to extend from the first end of the drum, the chime
comprising a base section having a chime transition portion and an upper section
extending from the base section, such that a bending region is defined proximate an

intersection of the base and upper sections; and

selecting a base length of the base section and an upper length of the upper section
to define a bending length between a top edge of the chime and the bending region, the
bending length defined so as to be less than a distance between the chime and the access

opening.

13



bendi ng |l ength defined so as to be |less than a
di stance between the chine and the access openi ng. 27.
wohersmerdsod of claim 26, further conprising nobdrug2dse13137
base section to conprise a thickness greater than a
t hi 2knesThefmdthel op plaim 26¢ thirtier comphisingamoltdivey therhtisagection to
regioni.s defined a differe i n thickness .o e .
compiie SEUTG e gu BiPFSPY By uPRHEer uctofat e banding
regfdifis WeRfed By 4 EitREerc MPHHickinBS JrandThaid séctoRGRE SpP&issash.
the base séection and upper section, the recess
defining a reduced cross-section, such that the
bendgng Magmnmthidsoh¢laixi A6} farthbrecanephisieg formiss a sepess between the
29. The npthod of claim 26, further conprising blow
basgoiedli oy 24hBPRSF SPRH98: Hg TREGH ﬁe-éwgg@yreém@eqrﬂvr fiéon, gich that the
: i IR RfucddWrdR&kcsRPri sing nolding a
be@%@%ggp%{ﬁﬁ%%tﬁe Esl)(zeconolégen%l of the drum 31. The
met hod of claim 26, further conprising nolding an
anchor ofrht heetidd oft cleind26,f futther cbmprisiZblowhaoliiigihe dofim using
.claim31, further conprising nolding a second anchor
highrdeppity polyethyleRdl of the drum 33. The nethod of claim
32, further conprising nolding a reinforcing rib on
tsgigﬁ.ldr Z#gﬁ glgetﬁc];d Bpglagﬁ li%‘, Plﬁ{h\é@ %meﬁgng%cnﬁﬁlgaanﬂandle portion on
the second end of the drum.

31.  The method of claim 26, further comprising molding an anchor on the first
end of the drum.

32.  The method of claim 31, further comprising molding a second anchor on
the first end of the drum.

33.  The method of claim 32, further comprising molding a reinforcing rib on

the first end of the drum between the anchor and second anchor.
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