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18688PCT CHI LD- RESI STANTPACKAGE HAVI NG A PLASTI C
CONTAI NER W TH A BLOW MOLDED NECK FI NI SH, AND A
WEDNTALNER AND CLOSURE FOR SUCH A PACKAGE ThepP€RER1006/033781
di scl osure relates to chil d-resistant pacragfs,t
closures and containers, and nore particularly to a
squeeze-and-turn closure for a plastic container 18688PCT
havi ng abl ow mol ded neck finish. Background and
ik RGN ANBIACLAGE HANING ok FRASTICICONTAINER
chiWHHABECINt MEHIREBNE ¢l EENISHh aAND o€ ONT ATNER
i nternal | A EOSHRE FOR SECH APRKEKAGEL t hat
engage one or nore external |ock elenents on the

cont aThejresefi@scldsifeSBlals td d?l?ldfrgﬁ&%t:ﬂt%klag&o Ulloglﬁ{as an-ﬁ%i)liltga}iners,

renmove the closure, the closure s di anetfrica

t [ tion 90 to.the | ock el enen S0
and moi BAFRERAy Rfa Afle Rl LR B Rl Yot dHIRE coR Sl ar e N ghplded
.the skirt clear the external |ock el ements on the
neck finisht i ner and the cl osure can be unthreaded. U. S

_ ont ainers for this pe of package, the contai ner

neck $ qlﬁéz%thnﬁst@ﬂn@ﬁﬂ(ﬂ—){esisﬁan@lf)ack@e_@F}/Eicgﬂ'y Rk 880 more internal lock
construction, in which fairly tight manufacturi ng

element} Bh BeA6R5% 980 élEﬁ felﬂ%gato%'e 03 gnoré thQ&Q{ ]%lélg £ %ﬁ]gﬂtg\éiggge coptainer

bl ow nol ded ne I'shes,  however,

neck il R Sulebtts AR iR MR i e e oo rkametrcall
ver a fairly substantial angle of rotation of the
Squeezeg EodLerieniition 9p & spetlocloelements smthal therskiteatalizes itlshintekial lock
element; gn ?he skirt clear the external lock elements on the container and the closure can be
unthreaded. U.S. Patent 5,915,576 discloses a squeeze-and-turn child-resistant package of this
type. In plastic containers for this type of package, the container neck finish typically is of
injection molded construction, in which fairly tight manufacturing tolerances ‘can be maintained.
In containers having blow-molded neck finishes, however, the tolerances on the neck finish must
be fairly broad, so that the child-resistance mechanism must be able to operate over a fairly
substantial angle of rotation of the closure with respect to the container neck finish. It is a
general object of the present disclosure to provide such a closure, to provide a container for use
with such a closure and/or to provide a squeeze-and-turn child-resistant package embodying such
a closure and container.

The present disclosure embodies a number of aspects that can be implemented

separately from or in combination with each other.
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general object of the present disclosure to provide
such a closure, to provide a container for use with
w@ewh/ozr7el osure and/orto provi de a squeeze- andP€T/US2006/033781
chil d-resi stant package enbodying such a closure and
contai ner. The present disclosure enbodi es a nunber_ of
aspectShildrzasistaahpaskageip aesrsdanss Witk 9a¢ asperhpf theamessht disglosure
conbi nation with each other. A child-resistant package
includeq aplagzmodinsehavinga blosv-mepled nedk fitiklewjih es emd, at least one external
di scl osure includes a plastic container having a

thread, bh @veuaR! stetlcii@eifefchiblsledyd hdjaddit @¢he Adck! @ASH aRNQ plurality of
external thread, an arcuate part CI rcumc erential |edge

angularlg@gﬁ{éﬁ? tg:/ﬁe‘? tdefifo Jﬂﬁg ?ed%é nA%Tbs ?ﬁé It Oi\leaft one mternal

space et t eet

st on rt,..at |east one |nternal hread
thread o St e tonglef Iesindy f?tF%%E&%SQ %@ﬁ}ﬂgéﬂlaﬁwwly from
finger extending radially inwardly fromthe skirt at
the skirtzh amargletortbe skid, aidiaseal cderdend vadin theskintefor sealingengagéraent with
skirt for sealing engagenent with the end of the

the end of tieadonedined@edk fihioh.S Threhbiing ad ingcloduré baroGh® SoHtEn&Mi«Rk finish
t he container neck finish brings the ratchet finger

brings thd¥a@hENGRAE TRE bnMabReht

Hngs r at che?gl?%et h arrl% & g gglgf altgqgt%n%eﬁ?&gj}- 2T %euﬁﬁaﬁfrr&&eﬂeeth and

the seal glg{:nl%ntfe‘l odat ﬁaw aF%orﬁgﬂ%/tg{ol ?ar%%gfglggégﬂng ne bﬂ)low-moide((ie neck finish
child-resistance capability at_the neck finish. In an

while mainiaipingra seahwstehfidhiesisrneeneapabibisl gstbe asck Heisle &r en gxemplary
pair of angularly spaced ratchet fingers on the skirt,

embodimentoftthediaclosye,ahere atechpdir diemtehlarlyBpaced adtcledt imearts oaNltk: skirt,
t he angul ar spaci ng between the ratchet fingers

with the2&EeH8HOERhEMNEethOthe rs@ﬁl%eﬂéﬁt'aﬁﬁ'ﬂ@@%éu[hﬂsﬁfm@é Qé%v@@ﬁ B atchet
neck finish. The closure preferably is dual - wal

fingers ? %Cgég%(?an éﬂgreag?er naa;?fogglnr1 ft £ i%w F’r?ideld ate kgim#} 38? closure

preferably is a dual-wall closure having an internal skirt with the internal thread and an external

skirt with the ratchet fingers.

Brief Description of the Drawings

The disclosure, together with additional objects, features, advantages and aspects
thereof, will best be understood from the following description, the appended claims and the
accompanying drawings. in which:

FIG. 1 is a perspective view of a child-resistant package in accordance with an
exemplary embodiment of the disclosure;

FIG. 2 is a fragmentary sectional view of the neck finish and closure in the
package of FIG. 1;

FIG. 3 is a sectional view taken substantially along the line 3-3 in FIG. 2;

2
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Brief Description of the Drawi ngs The di scl osure,

together with additional objects, features, advantages
wapa7aspects thereof, will best be understood PCDDOS100€033781

foll owi ng description, the appended clainms and the

acco I, N dravvlnsmvvh h: FIG 1 is a
pers @2’?%{%{9 @?%ng gleg:pﬁqna Y%‘g 0§ thewpnigriek mghe paskage of FIGS.
accordance with an exenpl ary enbodi ment of the
1-3;  disclosure; FIG 2 is a fragnentary sectional view of
the neck finish and closure in the package of FIG 1;

FI G HG. S isia sgopluovialy ofitesndnbiest nselbshigh id Bid. ¥; al ong
the line 3-3in FIG 2;FIG 4 is a fragnentary

lg || (e;\éqflg}? gf}é a Yiia Ggfﬂe&t&giﬂgﬁ% g@w @a%e%nlarg,e& %&% epo%'fegg@l% of FIG. 5

neck finish in FIG 4; FIG 6 is a fragnentary pl an
w1th1nthear\(7,\;1 N an enlarged scale of the portion of FIG 5

within the area 6; FIG 7 is a top plan view of the

cl os FIE- dhen fon plan ewsk dheesuss sirlldsthelpapkagBloFIGS] b2a

sectional view taken substantially along the line 8-8

i n FII3G. Bis &bdatioRalivievataker tubstaatially £vng @k dine 8-8 in FIG. 7,

substantially along the line 9-9 in FIG 7; FLG 10 is

a botEIGMORY &Becribf vidw tkten ﬁlb@&Hﬁﬁl}Sﬁ@ﬁé the 'i‘mEbCﬁm FGY7:

and FIG 11 is a fragmentary secti‘onal” view taken

substgpd 1ghd ¥ b&lo%]gla}ml'\lf?ew of the cl%)sure shegl P?GS. 7-9; and

FIG. 11 is a fragmentary sectional view taken substantially along the line 11-11
in FIG. 9.
Detailed Description of Preferred Embodiments

FIGS. 1-3 illustrate a child-resistant package 20 in accordance with an exemplary
embodiment of the disclosure as including a closure 22 applied to the neck finish 24 of a
container 26. Container 26, including neck finish 24, preferably is of blow-molded plastic
construction. Container 26 is illustrated in greater detail in FIGS. 4-6. Container neck finish 24
is generally cylindrical and preferably has a single external thread 28. External thread 28
preferablyis a corﬁnuous external thread, but could be discontinuous if desired. An arcuate part-
circumferential ledge 30 is disposed adjacent to one side of neck finish 24 on a side of external
thread 28 remote from the open end of the container neck finish. Ledge 30 can extend from neck
finish 24 or from the shoulder 29 of the container body 31. A plurality of angularly spaced
ratchet teeth extend radially outwardly from an external edge of ledge 30. In the illustrated
embodiment of the disclosure, there are seven ratchet teeth 32a through 32g, although a greater

or lesser number of ratchet teeth could be employed. Each ratchet tooth has a clockwise-facing

3
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Det ai | ed Description of Preferred Enbodi nents FIGS.
1-3 illustrate a child-resistant package 20 in
wa@ewoneaece with an exenpl ary enbodi ment of thBCT/US2006/033781
di scl osure as including a closure 22 applied to the
neck finish 24 of a container 26. Container 26,
abutment fage 3 (Ayvinwedk rpprabere)pycoustcsslackyrips faring srewprisdepm swdere 36,
plastic construction. Container 26 is illustrated in
and radigsesktips3 Sdatl hhsesdh. Fh&dhutdhet. fa@o it af theratobetkedkh mie ahori24 angles
is generally cylindrical and preferably has a single
to diam@¥tLANIA. 1) aRLbu2B th¥bR4iNG! ndchkrRAdh. 2Fhaeabatak nt biilydallow

conti nuous external thread, but could be discontinuous
o . . . Cor : .
blowing i ERG HEey A G Sr BB EHITREEAR) bk BBy mien
i de of external thread 28 renote fromthe open end of
the raice{lTagsHt SATERC HEER e Alosfe i§ skiypdtanepusinsQugesh Aol tgped in the
neck finish 24 or fromthe shoul der 29 of the
counterglogltvaise diredsiody The. rawher teeth Ipreforably aae giudubstaytiallyagefdrm angular
ratchet teeth extend radially outwardly from an
spacingdxdne eavhlotiglge of | edge 30. In the illustrated
enmbodi nent of the disclosure, there are seven ratchet
t eet NCRRGrel W QUBIGS3E %ndd FRIEN P11 -
nunber oferatghet teeghq%ouﬁg'gg?%nﬁﬁg§§g@Qﬁg%%§%pﬁES'710%
ratgehet .toath has a cl ockw se-faci.ngabut nent. fa 34
preferatl g o O aRlE e SO BRSO RO RS SRR S g ot shell 44
. angu| at ed_ cam surface_36, and radi used tifs 38 and
in the egg@plary embadimenhof terdisdleges imghides atbaee maildfeen tiener [generally
are at open angles to dianeters 42 (FIG 6) through
cylindritd ekiriofft aidraarourse sKirtf 00 i Axhintefind greddeit in prsyidedtonamey skirt 48 for
al l ow bl owi ng of thicker material into the tips of the

engagemn @it G con®Sidd neddMinidl SeREIANIHE2 8 o8 MIWALH FA%ET. WiHeE Ekirt 50 is
the ratchet fingers can ride when the closure is

' .and d i h
sencrt NP AR BRBRANR: S50l R Buta o o ay ot
| ar

) preferably are at supstantially uniform angu )
sultableﬁgg@p% f;%,/ lsast @ue Hexjpleapsilient ratchiet wing or finger 54, and preferably a pair

of angularly spaced flexible resilient ratchet wings or fingers 54, 56, extend radially inwardly
from skirt 50 at a counterclockwise angle to the skirt as viewed from above in FIG. 3, or at a
clockwise angle to the skirt as viewed from below in FIG. 10. With the preferred conical
geometry of outer skirt 50, ratchet fingers 54, 56 preferably are generally triangular in side
elevation in this exemplary embodiment, as best seen in FIG. 11. Ratchet fingers 54, 56 could
be of other geometries. Ratchet fingers 54, 56 are integrally connected to outer skirt 50, but

preferably are not connected to inner skirt 48. The angular spacing between ratchet fingers 54,
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Closure 22 in FIGS. 1 and 2 includes a plastic closure
shell 44 (FIGS. 7-10), preferably of one-piece
WO pjogo2i7on or conpressi on nol ded pl astic constPCOUSING/033781

Cl osure shell 44 in the exenplary enbodi ment of the
an i nner general

1S re includes..a base wall .46, I

56 prefeECis SR & N B Sicanes e en g choafpeth 333.325, that

. internal thread 52 is provided on inner skirt 48 for

fingers %‘E 53&8 Mehtimp tancouslyeapasrabi@rsat facas 3h Ehe anguldr spavirsisbtween
28, as shown in FIG 2. Quter skirt 50 is generally

the ratchebiigsed prefierablyes e nenvitegryl naritipld ofithe tn@iflartsparish et eshh&atchet
but could be of any other suitable geonetry. At |east

teeth. one flexible resilient ratchet wing or finger 54, and
preferably a pair of angularly spaced flexible

ot AP AT sbbBRabbe e dRElefut v set R R paria . and

ngle to the skirt as viewed fromabove in FIG 3, or
prefereb ' pfi . il wEbeO N 1. 86, S avmronidseheachomside
in FIG 10. Wth the preferred conical geonetry of
surface ofiskist Ssiianaraaliameiticaibt opppsegao satéhey fibgerpsaiser Ri¥s\588 % xtend
generally triangular in side elevation in this

from theeineidp kaface @ffoagt BEIRt 50 RIhY 66kids 88Fadebfitu@r sikike 4%@1&%@11;/
fingers 54, 56 could be of other geonetries. Ratchet

' : i ed.to outer skirt.
comee {518 s SR, 8 608 SE 1 INETOFB B POt e
rat.chet fingers 54,56

. Jh ngul ar. spaci,ng bet wee ) : ,
pads 64,@?&’%%?@83 FROY{JBA O 1 il Fuecsiof Auieh o Ay Finecr bads 64,66
. Spaci ngs between ratchet teeth 32a-32g, that fingers
are dlamstgl,calb@’ﬁi’@s%? eaghpiher spdefus apele bR g0 abunretarthat extesdsdétween
The angul ar spaci ng between the ratchet fingers
ratchet fimgefseviabb ynd siba 58e62. i Atseglradmentlogi (PI@. Dfis Hhs i@ bsure 22
spaci ng between the ratchet teeth. In the exenplary

against ba§eRAi 4B0#hiA indeP§kiHi18 CE O bk G [ I Bai
s 58, and preferably a pIuraI§%§¥€%An§n EF§$ﬁ§M§%%@é%chnauwr

neck finiéf A% sg'c{linrgi fffé pz?c%ageb? OSea?eZ:lémgrrlt% ats ﬁ}ﬁisgrgtgd ?n? Ff(?eZ ellsnasllin%ﬁ disk, but

could be an annular gasket, a plug seal of the type disclosed in U.S. Patent 4,134,513 or
6,112,921, alinerless seal of the type disclosed in U.S. Patent 4,322,009, 5,320,236 or 6,874,648,
or any other suitable type of seal. What is important is that the seal element accommodate some
slight angular movement of the closure with respect to the container neck finish while
maintaining both the seal and child-resistance capability between the closure and the container.
The material of the seal element can be of any suitable type.

As closure 22 is applied to container neck finish 24 by turning the closure in a
clockwise direction as viewed from above, leading ratchet finger 56 will initially cam over
leading ratchet tooth 32a and rest in the area behind ratéhet tooth 32a. This represents one

tolerance limit for application of the closure to the container neck finish. In the preferred

5
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surface of skirt 50 in an area dianetrically opposed
to ratchet fingers 54, 56. Ribs 58-62 extend fromthe
w0 p®iaz77eur f ace of outer skirt 50 to the out siPEr/US2006/033781
surface of inner skirt 48 and integrally connect the
ner and outer skirts, as best seen in FIGS. 8 and
embodnilent oh taﬁét$10é@qe|lgavwﬁwer@t¢ph@@&erqoéﬁ§6 &2, clgwre 22, the opposing
preferably are provided on the external surface of
tolerance litvetis s¢higvied Shen frhitig e ratgirdfinded 56 Garas evetlihatmilmgeatchet tooth 32g
opposed to each other and at an angle of 90 to a

and rest§l irPARB bR bEMAY 18X &SNS rRGINRRM. r%fa@ﬁgll bét%&?&% rathet ﬁﬁgers and
and ribs 58-62. A seal elenent I's provided

Wit hi n AN ki rt
the ratcﬁ% t&létg g‘fﬁ%eéfgre ﬁg?%%l%é%(g %%gtsgﬁhg d%)sggo ure e 1]1c:ht tﬁ%t e kdthl angle
contai ner neck finish for sealing the package. Seal
betweery gt ioleranseilunicy 1o goprigQ TS PREs couldsbenmeicred o dggreased by
but coul d be an annul ar gasket, a plug seal of the

varying thyepézedif $fed lodgedthie mutubs: of Pattlest teeth ABADSABNber of raAcEfifgds. The
a linerless seal of the type disclosed in U S. Patent

array of4aBe;, 068 326332 OsedBe@EntGs 83THG 54Bandohe anyulft paEing between the
suitable type of seal. What is inportant is that the

ratchet g@g«lizrﬁ o 425N Ewl?e‘ﬁcﬂﬁg@ i CoRO PR 'le%Er 2{' gfﬁ}ﬁ)ﬁfryeg)o X\%nﬁﬂ:h as to

¢l osure respect to the®“co

fi.ni whi | e mai nt ai |n

sccommgyie Solp e PR T AR ThOGP e hgBiE e Bl cqutiginipge seal and
t he container. The material of the seal elenent can be

child-re@p'ﬁtaa@g,cagghiﬁ@mt themngplefinjsh. Theormighet fpsersseapgsithatensesof the ratchet
cont ai ner neck finish 24 by turning the closure in a

teeth, seklonheigs ald necicyiredain the ettt foetin Whex &t isldesigdd® remove the
ratchet finger 56 will initially camover | eadi ng

closure, rci’ésﬁfé%klrﬁ A% SqudéRdabAngE Shdsiad, d6h Rﬂ?srﬁ% ) éﬁl?:ﬁ{ployed
P

oot h 32a Thi's represents oné tol eranc

st SPRPSEH 5P B PR BT g

having two_ratchet fingers 54,56 on closure 22 th
squeezipp s siasprerskibatahe Einger prds is magunized dhopen of raighet fn@gers 54, 56.

ratchet finger 54 canms over the trailing ratchet tooth
When tl8@djistortion or ovalization is such that the ratchet fingers clear ratchet lugs 32a-32g, the

closure can be unthreaded in the counterclockwise direction. Directions for opening the package
can be molded, printed or otherwise provided on the external surface of closure base wall 46.
There thus have been disclosed a child-resistant package, and a closure and a
container for such a package, that fully satisfy all of the objects and aims previously set forth.
The disclosure has been presented in connection with an exemplary embodiment of the
disclosure, and a number of modifications and variations have been discussed. For example, the
exemplary embodiment of the disclosure has ratchet teeth 32a-32g on one side of the container
neck finish, ratchet fingers 54, 56 on one side of the closure, and single threads on the closure

and the neck finish. This embodiment has the advantages of providing about 360° of travel of

6



and rests in the area behind this trailing ratchet
toot h. Spaci ngs between the ratchet fingers and the
wo adgoclozt72t eeth in the exenpl ary enbodi nent of PEEUS2006/033781
di scl osure are such that the total angle between these
" tolerance limts is about 90. This angle could be
the closutenardesubetentinl veiricalessetpdryotatioy phthetdhesusd, 2ed of aqchmmodating a
| edge, the nunber of ratchet teeth and the nunber of

standard ERE&R Shefd B SsistAld8 istHot Adsiefl. HaweRe!ralchettbeiddan BBgprovided
seal elenent 68 (FIG 2) and the angul ar spacing

on both s?(ge%s\gﬁg{é r{‘el&? fiﬁi@ltl,icrgt%féﬁgingglg [9?1 b%ﬂl siée@ (ﬁ \Méedi'oslﬁPé, @nd H&ﬁégﬂtﬂgeads

I nger are such as to acconmo

ol erance variations_ in bl ow nol ded, neck. fini 24
on the clpgpiea R I A BEhmOSIAN G0 BTeoa Al Wil suggest
capability at the neck finish. The ratchet fingers
themselvep e pasonshef trdimery oill ik éher ait dthsiewt elethl, forgoigatissuadefes The
are not required in the ratchet teeth. Wen it is
disclosuides int@fdlell @ &obRavEall Sithehatificions habuiratishd astfaliihén the spirit
squeezed at finger pads 64,66. R bs 58-62 (FIG 10),
qgmg tififen closure skirt 50 in the area of
Emdbnm?%%%ﬁ s,@%%%ﬁﬁ%d%'g'distortion of the skirt caused
by squeezing the closure skirt at the finger pads is
maxi m zed in the area of ratchet fingers 54, 56. \Wen
this distortion or ovalization is such that the
ratchet fingers clear ratchet |ugs 32a-32g, the
cl osure can be unthreaded in the countercl ockw se
direction. Directions for opening the package can be
nol ded, printed or otherw se provided on the externa
surface of closure base wall 46. There thus have been
di scl osed a child-resi stant package, and a cl osure and
a contai ner for such a package, that fully satisfy al
of the objects and ains previously set forth. The
di scl osure has been presented in connection with an
exenpl ary enbodi nent of the disclosure, and a nunber
of nodifications and vari ati ons have been di scussed.
For exanple, the
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exenpl ary enbodi nent of the disclosure has ratchet
teeth 32a-32g on one side of the container neck

w0 ov7etr72r at chet fingers 54, 56 on one side of P€TES2006/033781
cl osure, and single threads on the closure and the

. neck finish. This enbodi nent has the advantages of

£2§H£§providing about 360 of travel ofthe closure and

substantial vertical travel per rotation of the
cl osure, and of accommobdatl.ng a standard cl osure where
child-resistance is not desired. However, ratchet

t eet hA%ﬁﬂM&%taﬁ?aélﬁgéit}ﬁﬂm@%eszSi des of the neck
finish, ratchet fingers on both sides of the closure,

and d the cl osur d .t he contai ner.
o nor P AR B aeeR LR POl Ry G RellShe xtemal
s%ggest t hensel ves to persons of ordinary skill in the
thread (2)y a0 JEcupfeRarioprqudereptial lrden 6 0) pdjacrat togaid neplefinish and a plurality
di sclosure is intended to enbrace all such
of anguladyispaced tdtchres teathd 32@a32ht 32324 $26,2f and 82d)rontshiel Isdyer ad
and broad scope of the appended clains.Clains 1. A

chi | dy slesticelaiite (RRHREER ot RAt ohOSHiHULS 508 aPbAS bhCinternal thread
contai%er (26) éavingﬁg neck finis%ﬂ?24? with annéﬁgi o

; Nc A : e
s2)on S USRS B EALAENALy B8 A Aoy ey
reom sefd 4 e 35535 bkt 4580 201 A BRSNSk scating
| edge, and a plastic closure (22) having at |east one
engagenaqyit with(sagl end@f said conteinst neskdinisht er nal t hread (52) on
said skirt, at least one flexible resilient ratchet

f i ngethrdaBihg dFGhidectdsanrdoig saiddioatdiyerinddaridlsy biheMeSaidtatchet
skirt at an angle to said skirt, and a seal elenent

finger hﬁ@éﬂqga‘é’lzﬁx@ﬁt?wi%@éa@d ket (ob@r seal ing engagement w th

sai d end of said container neck finish, threading of
: g: g | Oa%ﬁeie e(? 1jg1tt}?at g’aqcll gec ?Qltls?ll (Ef)ris 1518%‘1%151&5‘&, chrpd sglrd a?i%ly ngratchet
teeth (32a, 32b, 32c, 32d, 32¢, 32f and 32g) and said seal element (68) accommodate tolerance

variations in said blow-molded neck finish (24) while maintaining a seal and child-resistance

capability at said neck finish.

2.
The package set forth in claim 1 wherein said rachet teeth (32a, 32b, 32c, 32d,

32e, 32f and 32g) are radiused at tips (38) and bases (40) of said teeth.



finger into engagenent wth said ratchet teeth,

characterized in that said neck finish (24) is bl ow
woredodez72and said array of ratchet teeth (32a,PGRIDS2006/033781

32c, 32d, 32e, 32f and 32g) and said seal elenent (68)

accommodat e tol erance variations in said bl ow nol ded

neck finish (24) while maiktaining a seal and

chil d-resistance capability at said neck finish. 2.

The palkpapkagedet farthtih claim@ whereih safdanehe tseth @32aa8MeB32c¢, 32d,

teeth (32a, 32b, 32c, 32d, 32e, 32f and 32g) are

32e, 32f Al 3955 Ha Rt clbdiRdisd- f?a%ﬁlg%qtn%% eed (52) apépeﬁ%gleg ﬁ)eﬁlgmgters (42)

The package set forthin claim2 wherein saird ratch

teat 32b, 32c, 32d, 32e, 32f and 32g) have
tmnug%?%%%ﬁ#gé-Pacing abutnent faces (34) at open angles to

di anmeters (42) through said neck finish. 4. The
package set forth in claim1l wherein said closure
includes a pair of angularly spaced ratchet fingers
(54, 56) on said skirt, said array of ratchet teeth
(32a, 32b, 32c, 32d, 32e, 32f and 32g) said sea

el ememhke ﬁe@ﬁége@@ﬁoﬂm Mlﬁfn BRB&eRGa IRl oReNinsiAteh 4 @h@ﬂ' @hgularly
fingers accommodating tol erance variations in sa

e g Ao L U B s
2t oS o SR SO AR BAF e e
accommodating tolerance variations in said blow-molded neck finish (24) while maintaining a

seal and child-resistance capability at said neck finish.

5.
The package set forth in claim 4 wherein said closure includes at least one internal

stiffening rib (58, 60, 62) on said skirt in an area diametrically spaced from said ratchet fingers

(54, 56).

6.
The package set forth in claim 5 wherein said closure includes at least two
angularly spaced internal stiffening ribs (58, 60, 62) on said skirt diametrically spaced from said

ratchet fingers.
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stiffening rib (58, 60, 62) on said skirt in an area

dianetrically spaced fromsaid ratchet fingers (54,
w®kjo7/08772fThe package set forth in claimb5 where¢HUSHNE033781

closure includes at |east two angul arly spaced

internal stiffening ribs (58, 60, 62) on said skirt

dianetrically spaced from7sa| d ratchet fingers.7. The

package set forth in claim6 wherein angul ar spacing

bet wehe pakdgd st Gdret inf dlaiged svhéedh adp@)ar ispacing between said ratchet

non-integral nmultiple of angul ar spaci ng between said

fingers gﬁt 588 a doREhitctad ﬁfﬁdtlﬁ@@f angelar sp%gﬂg bgt%%en ¥ raRthgt té’e%gésza 32b,

he package set forth I'n clainrs wherein said

l.0s n des external finger pads (64, 66) on said
32@32@*??3£g %é% |caIIy opposed to each other at 90

spacing to a dianeter between said ratchet fingers
(54, 56) and said at |least one stiffening rib (58, 60,
62). 9. The package set forth in claim8wherein said
closure is a dual-wall closure having an inner skirt
(48) with said internal thread (52), and an outer
skirt (50) with said fingeg pads (64, 66) and said
ratchet fingers (54, 56), said at |east one stiffening

rib( %ﬁi]i)a%g Sge%%oﬁﬁ hle&gh%lpe%lﬂ@eﬁﬁ Bk mcﬂﬂgsr ex%é}gal finger pads

outer s

(64, 66) on said skirt diametrically opposed to each other at 90° spacing to a diameter between

said ratchet fingers (54, 56) and said at least one stiffening rib (58, 60, 62).A

0.
The package set forth in claim 8 wherein said closure is a dual-wall closure having
an inner skirt (48) with said internal thread (52), and an outer skirt (50) with said finger pads (64,
66) and said ratchet fingers (54, 56), said at least one stiffening rib (58, 60, 62) extending

between said inner and outer skirts.

10.
A child-resistant package that includes:
a container (26) having a neck finish (24) with an end, a single external thread
(28), an arcuate part-circumferential ledge (30) adjacent to one side of said neck finish and a

plurality of angularly spaced ratchet teeth (32a, 32b, 32c¢, 32d, 32e, 32f and 32¢g) on said ledge,

and
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A child-resistant package that includes: a container
(26) having a neck finish (24) with an end, a single
we@xaoeneEkl t hread (28), an arcuate part-cir cunf BCEN$1086/033781
| edge (30) adjacent to one side of said neck finish
and a plurality of angularly spaced ratchet teeth
( 32a,acBBine (B havisg an inBewskirB(B) with a Single intarngbthrpafl 630 ean outer
anda closure (22) having an inner skirt (48) with a
skirt (50,20 kb 8edl Bletienel68Y Miidatsaiddher skivt Goitsesliridnphgcnied) withndid end
a seal elenent (68) within said inner skirt for
. [ ement with said end of said container
OfSMdcﬁgakmggﬁgg'%%&haracterized in that said closure has a
pair f angqul arl d flexible resilient
P noeharapiensecd s SRE A tRan PaF ol Sana horeR s Plegegion
outer skirt at an an?le to said outer skirt for
ratchet fimggra §@4rdm exsgndingsadially mmerdy fromeseid, ouigrakiriat amangle tg sgid outer
contai ner neck finish (24) is a bl ow nol ded neck
skirt forehgigsmentswitilsad raasheofecthatmhet teeth, said seal el enent
and angul ar threading of said closure onto said

cont ajRL sMACKnthingt Sk l?fnisﬁ%éf)gs $Blot haliedhgdckiini®es3d array of
into engagenent w th sal ratchet teeth, said array of

sai.d s ment d u

cachen e8] PP SR B SR AR ARSI o
variations_in_ said bl ow nol ded neck fInISh whi |

finish bringing sidyiatchetdingsts| int e grgemegt with s3id gatehet gtﬁgb sgi¢l fngfrayé?f ratchet
said neck finish. 11. The package set forth in claim

teeth, sdi@ sedieslementsaiddangubes specing betvekes satd tagchst fiogers iascamnmaflating
stiffening rib (58, 60, 62) extending between said

toleranck NAGALGHS it sald? BlovaR@ldedl fbcR Winflkh $Hiilet mbidining a seal and child-

resistance capability at said neck finish.

11.
The package set forth in claim 10 wherein said closure includes at least one
internal stiffening rib (58, 60, 62) extending between said inner skirt (48) and said outer skirt (50)

in an area diametrically spaced from said ratchet fingers (54, 56).

12.
The package set forth in claim 11 wherein said closure includes at least two
angularly spaced internal stiffening ribs (58, 60, 62) extending between said inner skirt and said

outer skirt in an area diametrically spaced from said ratchet fingers.

11



in an area dianetrically spaced from said ratchet

fingers (54, 56). 12. The package set forth in claim
waoonizr7ei n sai d cl osure includes at | east twoPCT/US2006/033781

angul arly spaced internal stiffening ribs (58, 60, 62)

extendi ng between said inner skirt and said outer

skirt in an area dianetrithlly spaced from said

ratchet fingers.13. The package set forth in claim 12

wher eThe Riek4beGEOforthén chagh Udesetsih e4it @lostulerigdtudgd@stemal finger

(64, 66) on said skirt dianmetrically opposed to each

pads (6{%’3? bn 8hid¥RirP BR eﬁ%a#l? éﬁp&';earf@te%h ?@Ex"‘@?ﬁ)@)?@ﬁﬁné% G i@imeter

I ngers an Sal st ribs e set

m |d rachet teeth (32a, 32b,
bd“@ﬁﬁﬁﬁf g%aﬂ%§§gfm§§ﬁ%§ﬁ§§%§§f1gTe radi used at tips (38)
and bases (40) of said teeth. 15. The package set
forth in claim14 wherein said ratchet teeth (32a,
32b, 32c, 32d, 32e, 32f and 32g) have cl ockw se-facing
abutment faces (34) at ope&h angles to dianeters (42)
through said neck finish. 16. The package set forth in

cl ai rfrﬂeopaw@g’e%@foﬁﬁ%kﬁfm 303 HeRGn @ﬁa WRE& t&th (32023 1) gtc 32d,
fingers (54 5 ) is a non-integral nmultiple of angular

32e, 32%8@3%83’9 atc' 9 %szgj%;%%nd;b?ases &8 gf s(aﬁizt th.32b 32c¢,

15.
The package set forth in claim 14 wherein said ratchet teeth (32a, 32b, 32c, 32d,
32e, 32f and 32g) have clockwise-facing abutment faces (34) at open angles to diameters (42)

through said neck finish.

16.
The package set forth in claim 10 wherein angular spacing between said ratchet

fingers (54, 56) is a non-integral multiple of angular spacing between said ratchet teeth (32a, 32b,

32¢, 32d, 32e, 32f and 32g).

12



1 A plastic container having a neck finish (24) wth

an open end, an external thread 2 (28), an arcuate
wearwAzizecunf erential | edge (30) adj acent to sSPETHUAMOK033781

finish and a plurality of 3 angularly spaced ratchet

teeth (32a, 32b, 32c, 32d, 32e, 32f and 32g) on an

external edge of said 4 |¥dge, 5 characterized in that

said neck finish is blow nolded and said ratchet teeth

have Splaktacdontabeer hadhfgnaldinisbr(24 fwitles {84 pndtn eptemal thread

angles to dianmeters (42) through said neck finish. 18.

35 | 4d; i i dlaGlurality of
(28), an %[ractaglﬁ é)%ﬂtrgélgth Cre Bl 14006 t(@OC? dglg FebRt (Bs3id NMBR FiRish ahdiah y

are radiuse tips 2 (38) and bases

40 f said h,,1 i b4 r eshst I :

angulrty e e AR 2ot ot R 28 R g i

2 spaced radially outwardly fromsaid inner skirt, and
ledge, an internal thread (52) on said inner skirt, 3

characterized in that a pair of angularly spaced

f | exidhbecregiséd inghdt snidtnetiefinikh sgéow nabldsland5aid raichesteeth have

radially inwardly fromsaid outer skirt at an angle to
clockwi§tefalin@ Ub8medkiacts (34Pat openl Rxldhlto BlahRiebEU2S BEGIBhisAidGledk fhish.

19 including at |east one internal stiffening rib (58,

2 60, 62) extending between said inner skirt and said

outer skirt in an area dianetrically spaced 3 from

said ratchet fingers.21. g$e closure set forth in

claim 20 including at | east two angul arly spaced
i nt ernal r

The container set forth in claim 17 wherein said ratchet teeth are radiused at tip

(38) and bases (40) of said teeth.

19.
A child-resistant closure that includes an inner skirt (48), an outer skirt (50)
spaced radially outwardly from said inner skirt, and an internal thread (52) on said inner skirt,
characterized in that a pair of angularly spaced flexible resilient ratchet fingers

(54, 56) extend radially inwardly from said outer skirt at an angle to said outer skirt.

20.
The closure set forth in claim 19 including at least one internal stiffening rib (58,
60, 62) extending between said inner skirt and said outer skirt in an area diametrically spaced

from said ratchet fingers.

13



stiffening ribs (58, 60, 62) extendi ng between said
inner skirt and said outer skirt in an area
wale@meerecal |y spaced from said ratchet fingerBCT/BR2006/033781
The closure set forth in claim20 including externa
finger pads (64, 66) on said skirt dianetrically
opposed to each other at 40 spacing to a di aneter
bet ween said ratchet fingers and said at |east one
st i f fiBeichagurei st forth in claim 20 including at least two angularly spaced internal

stiffening ribs (58, 60, 62) extending between said inner skirt and said outer skirt in an area

diametrically spaced from said ratchet fingers.

22.
The closure set forth in claim 20 including external finger pads (64, 66) on said
skirt diametrically opposed to each other at 90° spacing to a diameter between said ratchet

fingers and said at least one stiffening rib.
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