; e3euppgsRns” u6XuTucp H CHI LD RESI STANT CLOSURE AND CONTAI NER PACKAGE The
present invention is directed to child-resistant closure and cont ai ner
packages, to closures and containers for such packages, and to nethods of
maki ng such packages, closures and containers. Background and Summary

the Invention 5 Child-resistant closure and contalner pack wwmwmummw
conventional ly enpl oyed fox prescription vials, vitamn bo

nunber of other applications. The present i nvention deal s parttieudoar |y with
t hose types of child-resistant packages that involve application of axial
pressure to the ¢losure and S|nultan-ous funtno of the closure W th respect
to the contai ne/CHE o ST : & ANDCONTAINER F & ner. The
present invention |nvoIves a nunber of 10 features or aspects in a

chil d-resistant clliepresentcaventiomisdirestedtackidressistnt closureandiaentainet paokagts d
separately fromor nore preferably in conbination with each other. The
present g} ' Qe :ﬂgyy f used
separ at et? sm?‘?g%t&omr nor éfﬁ’r’ g‘% erabl & % |aﬂa Wﬁ%t?%&vﬁ#? EEE%&EQ%ts{gérfsuR?
accorda Wi first aspect of the present invention, a child-resistant
closureq§§§og&ﬂF§|ner package includes a 15 contai ner haV|ng a finish with
at | east_one externa t hread and pockets in the thread. A closure has a
base wal 4 RIALY 0L MG IMVERUOR 055t one internal thread and |ugs on
t he |nternal thread for recei pt in the pockets, and a spring elenent on the
base wal | for engdchilderesistant tlosuse ancheonssimer packagessre tenvientienallpemplayed f& away
fromthe container finish and resiliently urge the lugs into the pockets, A

liner prréseriphiby vials, witgaih tottlésamdsaminileer @F otien hpplithiorsN dRH@BsRht Mvédtiohhe 20
container finish. The liner may include a base wth netal and plastic

| ayers f at,
upon rea‘%élglﬂaﬁﬁttﬁ"wt“ﬁi%ﬁgﬁ%ﬁ“ %tditaﬁgﬁ@fﬁ@% t*ﬂ*@%@@éﬁ&nﬁtépwﬁ%
remai n secureﬁgﬁ_l(é)1 tlhe ﬁnd thf ba e is renmoved wit

cl osur e PFYHEE Sﬂ'ﬁeﬁ? %Ft“ aneYR ‘E’“ B’@ BHER Wi EoPSst R the °PUF‘“5"C‘8ess
to the contents of the container, and the | i ner base continues to serve as
a packad¥derdairemays thy clesurefromithe pentaingfe Therkresent gatioinvalvesa sumbercafy be
supplied with a nono-layer liner, or without a liner. 5 In accordance with
antd her fastpresior aspecthin qntﬂdensisthmmsuieomntaihﬁ op padkage; whichirhay bt iriptemsentedne
external thread on the container finish are forned on an undersurface of
the ext ejeparately from or more preferably in combination with each other.

The present invention embodies a number of features or aspects that may be used

separately from or, more preferably, in combination with each other, In accordance with a first

aspect of the present invention, a child-resistant closure and container package includes a

15 container having a finish with at least one external thread and pockets in the thread. A closure
has a base wall, a peripheral skirt with at least one internal thread and lugs on the internal thread

for receipt in the pockets, and a spring element on the base wall for engagement with the
container finish to bias the closure away from the container finish and resiliently urge the lugs

into the pockets, A liner preferably is urged by the spring element into engagement with the

20 container finish. The liner may include a base with metal and plastic layers for induction-welded

sealing engagement with the finish such that, upon removal of the closure, the metal and plastic
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thread and do not extend axially through the thread, such that the upper
surface of the external thread is continuous throughout the external
thread. This feature hel ps prevent cross threading during application of
the closure to the container finish. In accordance with a further feature
of 10 the invention, the at. | east or].e external thread on the container
finish AT Franalp sqoursdtto thdinishand tha linerbase s removedevith the plosure k The metalande  of
el ongat ed di nension as conpared with industry standards, and thread

abut mentplastisjayess may be rempved by haserdosacodss tade contestslsf the comtainemtnd the liner
over-tightening of the closure and potential danage to the spring el enent.
The el origré ednindes rtd dervehise @ hatkugt hRalCAMMY OR' off 1hRI ar i |
conbi nation with the pocketsq,t hatg do n‘g? %Ix‘?fn%ﬁglgi%%@ggi h?%ﬁgha{fkytn%ag

ext er nal ] | j . 1.0 Dbe. W th a conventi onal

non- chi I%{e?r{eagl?glyag%fshg}%%u*@??Pﬁgég}%‘#gg?&f e v @ﬁgﬂ’@?f-by el derly persons. In
dual |ead packages, each thread on the closure nmay extend over an arc of
190° for exanpl e, BrAFcUdaIreRitoanothss asneet ofith @ﬁsmiwvem@naleweketm thg & of
180 . In a single | ead package with the thread stop at the bottom of the

t hread ofastiese extgtral fweadiamithe kontainer Ghish anedommredamcanrmndersutfarechf dhecextamnalar c
of 450 and the finish thread may 20 extend over an arc of 455 . In single

| ead pacthegdandids ot dreddwealy thioagh die thikad,iph Bfat the Qp?ér(%&ﬁﬁ& dfitheademdihe
closure thread may extend over an arc of 370 and the finish thread may

ext end i i ‘ i rthepr aspect of
the. pr eonmpdHedtifngts GRlghheBEfinl RoaF oS RAGE: Kb edver HiepF lndhec
cl osure has a base. wal eripheral .skirt wth at, 2 | east one internal

t hr ead a‘ﬂﬂ"qmgﬁfﬁ?m&r?fhﬁﬁi‘?sﬁﬁfp gontpner ﬁeﬂl’m'b%f&?rdamf with g, r fepireft on
the base wall for engagenment with a container finish to bias the lugs into
oppBsi ngthe P#V@aﬁmb&qgﬂeﬁsmeteﬁ@ﬂ%ﬂﬁﬁﬂdmthﬁf ¢ontairer finisb and i anleast camindergall at ed
surface sloping toward an end of the thread renote fromthe base wall and a
ci r cunf ethesadionlthe/clbsure sidrt meayi belof gloagateddimegsiai a¢ comyparal witipinduary Sandardend of
the lugs facing the opposing end of the thread, The spring el enent

pr ef er abind thead sbaRenestdps bt FEHREESH thabhds of 8 UArBAHR S pre 08t 6 Rr-tl ghRnidd@ the
extends radially and axially inwardly fromthe base wall adjacent to the

skirt. T, L j J b e, end. of
The 11 p oty ad PRt Quhdhe V6P SpUbE el | I67 oitbared Bl WEER STAY
contai ner_ fi.ni Qr _w.t liner,.in. oppgsed engagenent wi th the cantainer
finish, ﬁ‘}%‘ga‘?"r’?q 153\'18%8?‘“?@%“1 ‘i°§“1‘%aq‘f6 ‘\Qﬁuﬁﬂwkﬁ’tﬁ%ﬁmt exfendaxigllpfhrough | i p
al ong th@ésurface of a liner w thout bindi ndg' or tearing. A container in
actdr danthe exfernal fhnead, permits thesyaatainesfto e aisecdhwithta eomventionalimm-childiresiggmtal | v
nol ded pl astic body having a finish with at | east one external thread and
pocket s dnswre ifidedired; fof exnmpbd, by leiderlyrpeesdns. it dudblead padks &N Bachthhd ¥n iy ough
the thread, such that the upper surface of the thread is continuous

t hr oughoglbsurl ﬁxa?,'h.ﬁ:&&\d ovdin POEKPIP fbf‘eﬁaﬁﬁnl&j’éhﬁ |thrleBd Gﬁﬁerfﬂx‘fﬁ n;-l@l extend

circunferentially 15 extending axially arngul ated care surtace an

radially, j bu d e c ur f ac rief
Descri pt o ok B e q1d 83, bl 4l BEGaBPBER e hed 45 SRR Bl B e e diapec .
features,and advapt.ages thereof, will be best understood fromthe follow ng
descri ptﬁhSHP“tPWErﬁE}g]g s\’:‘F"a‘BﬁdM extcd ovrran atspb 4907 aryl the Bnish thread mdyi ch:
FIG i1 is a perspective view of a closure and contai ner package in

acedr dane¥end aver amarciof 45 tTh gingledéas packhgesrivitt itrethtead itop ethe paiTtiedtosufel G 2
is a fragnentary sectional view of the closure and container finish in the

package thfead) fire clbsurd thread may extend over an arc of 370° and the finish thread may extend over

an arc of 360°.
A closure in accordance with a further aspect of the present invention is of

integrally molded plastic construction. The closure has a base wall, a peripheral skirt with at

2



FIG 3 is an enlarged sectional view of the portion of FIG 2 within the
area 3; FIG 4 is a sectioned elevational view of the closure in the
package of FIGS. 1-3; FIG 5 is a bottom plan view of the closure
illustrated in FIG 4; FIG 6 is a sectional view taken substantially al ong
the line 6.6 in FIG 4, 5 FIG 7 is a fragmentary sectional view taken
subst ant leagtiope Hiterpgl thived padyimgy oy an pper surfase of thgthrgad, andha springedement pn the
sectional view on an enlarged scale of the portion of FIG 4 within the

area 8; bds&wall foserpagementoviting yorzainer fimish towigvthe fugs irito ppésimgthedad pbéketsd
within the circle 10 9; FIG 10 is a fragnentary el evational view of the

finish opnindRof@IHeAfNER. THe m@ehm%%a@ﬂg&g gllrl]l‘%e sfbpﬁw?i wWhid ah bndl Sf fhe thread

fragnentary side el evational view of i ner nish illustrate

FIG 10; . A ' ' aken

ubst ant [ B FE sheash M d 26 i BRERAN kR R ARy Bk Bhintece on
pl ap view of ;a_closure. i,n accordance wth a di,fi ed enpodi nent of the

i nvgnt i offt °¢ &f tliasﬁ’rgé facing glé‘?‘r@ﬂﬁ?ﬂ"ﬁ EfchFg}?a{gBWem sRrIng: elementrpreferablyr) G
2 but illustrating 20 the closure of FIG 14; FIG 16 is an enlarged

sect i onatomprisgs o circirafepentially nontinubusonidal lip thait extedds radielly A6 MidHy ikWaidly a
partially sectioned expl oded el evational view of a container finish, |iner

and cl osfrom thebae sallddjaeentwd i sRROTHE ﬂip@iﬁéﬁqh FREkneSy frdr thel BAVERAI R'the flee
FIG 18 is a partially sectioned elevational view taken fromthe direction

égt ;2 q ::lng'ndt nﬂﬁti&ﬁ g‘;l Fét %régxoitegdiﬁ'e?eﬁﬂﬁli ARG o?ltl?evlfg ﬁp%ﬂ%hgé’éeﬁm‘gn{ HMER cofaBelhiilE
or with a liner in opposed engagement with the container finish, The free end of the lip is
10 rounded to permit sliding of the lip along the surface of a liner without binding or tearing. A
container in accorc'lance with yet another aspect of the invention includes an integrally molded
plastic body having a finish with at least one external thread and pockets on an undersurface of
the thread that do not extend axially through the thread, such that the upper surface of the thread
is continuous throughout the thread. The pockets in the external thread have a circumferentially
15 extending axially angulated cam surface and a radially extending abutment surface opposed to
the cam surface.
Brief Descrip.tion of the Drawing
The invention, together with additional objects, features and advantages thereof,
will be best understood from the following description, the appended claims and the
20 accompanying drawing in which:
FIG. 1 is a perspective view of a closure and container package in accordance with
one presently preferred embodiment of the invention;
FIG. 2 is a fragmentary sectional view of the closure and container finish in the

package of FIG. 1;



cl osure and container finish in FIG 17 perpendicular to the axis of the
finish; 5 FIGS. 2023 are sectional views taken along the respective |ines
20-20, 21-21, 22 22 and 23-23 in FIG 19; and FIG 24 is a fragnentary
sectional viewsimlar to that of FIG 3, but illustrating anot her

enbodi nent of the invention %ar | ed Description of Pref erred Enbodi nment s
10 FIG 1 il ustratfl§. 4 iz enlerged sestianpl V@I“b e permian ebRkGi2nwithip shaaten3;20 i n
accordance with one presently preferred enbodi nent of the invention as
conpri sing a cl osWFIE, 23 4 deciaretdieleyatimnliview of thetdhasufel initelpacitaga of BIGRilFAkr 24.
Closure 22 (FIGS.1-9) is preferably of integrally nolded plastic

construction havi rFIGaS%EBHﬁ&ﬁ %Sﬁe%“he%ﬁasﬁi@q}l@stﬂ%ﬂ%@[@% perr pher al
skirt 28. An internal helical thread 30 ext ends around 'the i'nside surface

of peripheral ski n, 15 2 and.a.lo

adj acent to the f&?«g é oﬁg 1%%3#2‘?&‘1?%‘&@ al%ﬁjhfelgfrggén'&%édj 'ectives
such as "upper" and Iovver are | qyed way of description and_not
lindtation with rdfl&dige ﬁ%@ﬁ@%%f‘?%wl%@k%ﬁbﬁ%ﬁlﬂb’ 4@?%@9&% dnkinof
the closure and container illustrated in the draw ngs, Thus, upper end 32
of thredliG36;is adjacent to closure base wall 26, while | ower thread end 34
is adjacent to the free edge of skirt 28,) Upper end 32 of thread 30
contains the 20 usp. stisPdRsaderdthry 8adiohgasew bn anérlir@ed RARIOf BR2GoAfon FFIG AL
faces crrcurrferentrally and is disposed in the plane of the dianeter of the
cl osure., @‘ ?lﬂ{ﬁtﬁ% of circunferentially spaced lugs 36 are for med on the
upper surtace 0 réad 30. The illustrated enbodi nent includes a single

internal thread 30 vr n our t. 90 acr N ther) with
the first lug bein gd{ nr&r!g%ﬁ°§?ﬂ°i E°“‘Eg8££%]& ‘gﬁh'ﬁgl?% 8 at
circunferentially ori ent ed abut nent surface 38 5 di sposed in a plane that
i n¢Pudes9t he closure axis, and a sloping cam surface 40 facing in the
opposite direction from abutnment surface 38. In the illustrated enbodi nent
of the invention, FIG@ 10iafa fragndntdry@le3ftiénal viensof the fintshef{dhdedritadnerigltlee f or
about 5 , and then tangenti ally tapers into the thread over an angle of 25
5A Spﬁ"'ﬁgf inthe illustrated enbodi nent takes the formof a
I'p % at exte

coni cal hds axially and radially inwardly from base wall 26

adj acent to the ju
Al ternatively, spr?ﬁ% 1|01 sgiﬁa@ﬁﬁﬁt X ‘éf ﬁg‘é@@a Rﬁé\gggﬁ%ggntﬁrﬁ fﬁmgl?tllustlraten*

t he upper end of skirt 28 adj acent to the juncture with base wal | 26.
Spring II“pFI@z 05 circunferenti ally continuous, as best seen in FIG 5, and
tapers in thickness frombase wall 26 10 to the free edge 44 of the lip. As
bedf seen in FIGS, FBGAnLE nd ¥ are fraggentary seictibngd viewsi takencuhstentially abong thes a
rounded convex contour facing axially downwardly with respect to base wall

26. The 1iager13-MYakdd-Q81n BIGSEing |ip 42 pronotes differential flexing of
the spring lip, as will be described. Closure 22 illustrated in the

drawings is of int %@Gaulbataﬂpg}mme»vetm&hupéa%téo@d&e@ahnuﬁtddﬁrbdemmmt HDPE
or PP. However, other plast materials are al so envisioned. 15 Cont ai ner
24 (FIGS._.1-3 and 10- 13) i ncludes a hol |l ow body 50 from which a finish 52
axi al |y QkMSIR¥ENI8Ns or it he container nouth, Finish 52 is cylindrical and
has a central axis that _is coincident 'wrth_the, central axis of closure
skirt 28 in assenblRG. I iset fragmentary seqtignalivigws simik ta:thatafddCad bubhidlustratipgn 52
froman upper end 56 to a lower end 58. A thread abutnent stop 60 projects
radgical | y teuglosrebfFIG.dm, fi ni sh 52 and extends axially (i.e., parallel to
the central 20 axis of the finish) fromlower thread end 58 to a bead 61

that externally surgigupgly ﬁggﬂ%dé&tloﬁﬁ%é{?@ﬁmﬂ)&ﬂo@& nes li‘wfrthﬁatthe area 16,

circunferentially facing fa |sposed|nt e plane of the finish

undorsur face of a8 = pariefhe HetraaiooRt SBRishAStWaF - SRR it o,

there is a Sngfl e external thread 54 havi na four pockets 64 at 90 spacing
f r om eacHiner amf ¢losure in wserdapesswith anather embodiment eptsdrvestiony spaci ng of




6 90 fromthread start 56. Each pocket 64 has a circunferentially
oriented abutnent face 66 and an angul ated cam face 68. Each abutnent face
66 is flat and disposed in a plane that includes the axis of the finish. In
a preferred enbodi nent of the invention illustrated in the draw ngs, each
pocket 64 follows the thread helix angle fox about 10 , and then _
tangential |y taperEIG.i8ds eipartilly sectignedeleyatignalavigy saksn frgpothe dimsction 1§ inyj | |
be particularly noted in FIG 12 that each pocket 64 does not extend

axi al |y g, ii7ely through thread 54, |eaving a portion 68 contiguous wth

t he upper surface of the thread, so that the upper surface of thread 54 is

continuous throughpis fohe a's@&%ﬁd efevitial ﬁéﬁatlﬁken-ﬁﬁia%lirﬁaetx%b{nﬁi qugﬁgﬁgﬁvent

jamm ng of the closure on the thread as the closure is applie

cont ai ner,. Cont ai ner. 24. 1. referably of intearall ed construction,
such as ?BSMCW&‘B?' fﬂé&‘. i%ﬁ?’r L‘ZPe%ﬂ“{l%dl?frtggE?aé‘bﬁy %ﬂ% gwglé'ed bet ween
closure spring lip 42 and the upper .edge of container finish 52, at |east
wheb the package i EIG$i20i23\areseatonahyipwsitaken slens therespectivelinesB0adnkind 1, 8-
FIGS. 1-13 conprises a disk having sequential |ayers of cellulose 72, wax
74, netap2 4 2nd3 i BEG.I19; &fd (These |layers are not illustrated to scale in
the drawi ngs.) Liner disks 15 of this type are conventional in and of

themsel ves. Liner Efgify ik mndhtadibaBmil vidit dimiliao Wapef FRY 3ebatilleeating'o
surface of container knish 52, bei'ng held agai nst the container by

resilient Npr.esst SRE ip 42. As previously noted, the tapering
cont our 6‘?"%@?&" g?%frﬁ%)ht%g&ﬁgﬁ%@%g}rlbmte differential flexing of the spring
lip. That dniti of

edge of ailed 1)esg BN 9f Erelg B&B¥ect, and the base portion of the
spring lip 20 will not deflect until substantial additional force is

apoi ed. The r ound@®3Gchitlustratesafchiidqresisgarnt clostre axd eontpinet patke 2 ipacsendance
sliding of the spring lip along the upper surface of the liner wthout
gougi NG QfthldpR prdiently-prefired embBdindeat 4f1thé ineértionas sanprisig 4 costre©22 theeadably and
preferably is 0f a dianmeter to be |loosely retained within the closure by

the uppeg,heafi 104 ﬁxgkl?éfﬂ &hﬁ?}& Q@.acllclotsﬁ}é 08I, 1-79§ is p%feﬁbnﬁe{efiiﬁge%mxy koA 70

may have a greater dianeter than closure skirt 28 and be y friction

ol ooure. daet nbiehis beupg A ERELEE L 26 phd  HeberlihafekBniabibifiag, PRR, "

i nduction equi pnent is enployed to heat netal Jayer 76, vapori wax | ayer
74 and mittemgl Relicek tlm,deigo etndls spRunlghe inside Surtaee GeipherplFkint 2 between ai

15 upper end 32 and a lower end 34 adjacent to the free edge of peripheral skirt 28. (Directional

IS | i ner disk 70, the thinner free

upon initial

adjectives such as “upper” and “lower” are employed by way of description and not limjtation
with reference to the vertical and upstanding orientations of the closure and container illustrated
in the drawings, Thus, upper end 32 of thread 30 is adjacent to closure base wall 26, while Jower
thread end 34 is adjacent to the free edge of skirt 28.) Upper end 32 of thread 30 contains the
20 usual tapered thread lead-in, while lower end 34 is flat, faces circumferentially and is disposed
in the plane of the diameter of the closure, A plurality of circumferentially spaced lugs 36 are
formed on the upper surface of thread 30. The illustrated embodiment includes a single internal
thread 30 having four lugs 36 at 90° spacing from each other, with the first lug being spaced 50°

from thread end 32. Each lug 36 has a flat circumferentially oriented abutment surface 38
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pl astic layers to the upper edge of container finish S2. Wien closure 22 is
thereafter renoved fromthe container by a user, cellulose |ayer 72 is
renoved with the closure, while nmetal layer 76 and plastic |ayer 78 renain
with the container for renoval by the user. This not only seals the
contents,of the container til ready fqr use, but provides an indication
to the (B0t N PIant that lrtcgtﬁﬁmer@?susewmaéaé slopjrg capp syréaeai49faging irhde
closure loosely or fractionally captured between the 1 Q cl osure base wall
and t he apppsite direatitn fromtabetmednt sufice 3% lathéiHusiratedetibodiment of the thveatival then
during continued use of the package. When the closure is applied to the

cont ai n?’reﬁl’é%‘f Fuged6 follews thewhredd ﬁéli&lahgg ferbofis®l Bl tHéﬁan%éﬁﬁﬁlly?’ﬁPE}? gﬁé fure

thread 30 enter and ride under pockefs 64 in contal ner externa read 54.
Cam sur f 6 cooperate with cam surfaces 68 in pockets 64 to
facili ta@%g?ﬁfée}a%%r?gﬁ%g%f‘ the closure onto the container. As previously
noted, the fact that pockets géd{fl gﬁ)t extend f.ul I%/ through the finish
external thread al‘SPHRE Pempptée dntnedlinstrated gmbpdimeat teksseheiformynga gonieal lip
closure is fully applied to the container, spring |lip 42 urges closure 22
axi al | y thawxtedfyaxialiyandgadieldly inwardiy fromdasawalb 26 4djadentto sige juhetionlof gase 3alinest
wi thin pockets 64. Wen it is thereafter attenpted to renove the cl osure

f rom t hexéeedipaiipiesraliskitt 38), AhdtaatiRly, SRy fPeo8aypSid a&iaﬁgw@fﬁﬁmﬁwemyh

pocket abutnment faces 60 to prevent unscrewi ng of the closure |

absence | CJ i e: C, SS. SPrin ip 42
o por rirgm e b3 Y 28 BifEerd B, WAGRLARLVER e CHHIROBD SRk B rdls”
child-resistant feature of the inventi I n the epbodi nent. of the

nvent | GO TERY D SPTRRSqsa8 bext SpN in FIGS. 51 pnd b Brinickpessifrohasse nallgs

closure internal thread 30 and finish external thread 54 are greater titan
t hED one t@ the freg edge i thedimohs beshssen de BIG® frad piree edge @dad lipd2Momuhdsdt-ur er s
Associ ation and the Society of the Plastics Industry. The spiral threads

pr ef er ahiley, Haph boumded behvek comstant fadhg) axinibp dewivigdig] Wlﬂﬂre?eaf totbasd WalF PG U Riiener
finish. In one presently preferred single-thread enbodi mrent with thread

stop 60 gh&RRSEshtcr 6f][1$ﬁgg\4ﬁ; 4@%&3‘:?5!‘ Hiffe %iﬁrgméﬂmeh%ﬁggg&? 4G Syifi Pecad

ext ends over an arc of "4 and" the finrs xt en an arc of
455 . T ab t. 0 ntainer fingish 52.(FIGS. 10:11 and 13)
cooper at%é&\?\t%td h g’?é% %2 elﬁg‘%ﬁ%gl @S&%ﬁ%}m@? 15|03'51§{lgrq¥ ﬁ@&?‘h‘ﬁ& mtogqeéa@”é'@ to
prevent over-ti ghte in t (z:hosure op the contajner finish, and

possi bl FOFEMGON; e &F?ﬂﬁlﬁ P’Bﬁz BYEVErPtasrlastip mptenials ags also pavisipridg at ed

di rensi on of container external thread 54 permits the container to be used
wi th a non-chi | d- rEentsingn24 (FIESul a3 anfd10-d3 ninpludes bholldve bedyd 80 ifomil @hicha nmay
have difficulty opening the child-resistant cl osure, The continuous

i nt er nalfirikh s2aikiaily txtendsao ferhi thel comainer amithC Fgshre ivéylindrieadnl Yady deaas
pockets 64 on the container finish. The

axis that is coincident with the central axis of closure skirt 28 in assembly. A helical external

thread 54 extends around finish 52 from an upper end 56 to a lower end 58. A thread abutment
stop 60 projects radially outwardly from finish 52 and extends axially (i.., parallel to the central
20 axis of the finish) from lower thread end 58 to a bead 61 that externally surrounds finish 52.
Abutment stop 60 has a flat circumferentially facing face 62 disposed in the plane of the finish

diameter. A series of pockets 64 are spaced around the underside or undersurface of thread 54,
In the illustrated embodiment of the invention, there is a single external thread 54 having four

pockets 64 at 90° spacing from each other, with the first pocket being disposed at a spacing of
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extended finish thread length will ensure that the closure thread
(typically about 360 in total |ength) does not engage and potentially jam
on container finish thread stop 60. FIGS. 14-16 illustrate a closure and
cont ai ner package 80 in accordance with a 15 nodified enbodi nent of the

i nvention. Package 80 includes a closure 82 secured to finish 52 of

cont ai nge° fdm thiteed praitiFér Fach pdcketdddas beirownireptislhiaerensd abntrintice §éaid and
package 20 in FIGS. 1-13 lies in the fact that a tear band 84 is integrally

mol ded Eu?%zHJﬁ@d LN B e 88l IRachlabEinRBYfa8e PSS Iﬂlamfdahspsi@dﬁﬁ affne ﬂh@t nﬂ@lu&&kfth'é’ ed
thereto rangi bl e bridges or a thin frangi bl e menbrane. ?ear and

on cont a%%%?“ﬂf%‘”‘m%mvﬁh e e R N d a

with respect to container finjsh 52 in order, to renove the closure WlthOUt
first ropeket@g foldaws Herthread hﬁi%mlﬁé'oq Bt 1€ ged shentargestially fapersiagrthpand

84 thus provides a tanper-indicating capability to the package 80

i | 15ust r direald over Bh @8gle 4f Aout 2hE tlbwill braprdticulaty naterbmddGt b tHabeathiporkee 641 r om
spring lip 42 to prevent danmage to the spring Lip under long termtop |oad

condi t i @B&s not BReficaaallicakirdly thiauphalreadst, leavind @ pomiah 69 contizRonawitii@e ugiey and
I dentical reference nunerals are enployed in the drawings to indicate

i dentic rd e 90
| acoor SRR s (R sohRacite bipgy Skt ?F ﬁ’{%@%ﬁ%ﬂﬁ{“ﬁﬁﬁﬁa@*@gﬁi‘?%ﬁﬂ
cont ai ner 92 a,c nd a |jner nt ain L ndri cal
finish '%‘FFaeugF‘ g&?@?ﬁﬁﬁ”tﬂ’ﬁ"@& &gﬁ %%ﬁnﬁﬁ? @‘éﬁglaég)e ci%/;?:ar}gs
tvvo ci rcum‘ erentially spaced pockets 68 wi th abut nent faces 66 as

pr evi ousipplietbtocthe pentaingm Cqntaines24 ip prederahly of intesmally wolded gonstrypiiern, seFhrasom
each other, and the pockets in thread 100 are substantially dianetrically

oppapsed HDPEDBP pERE€Ls in thread 102. Each thread 100, 102 preferabl y
extends over an arc of at least 180 , plus a 10 lead-in. 'f he upper end

of each thread 1004y refRkdblydbSted Betedi dl Ui PHREH 40 had theGpprgeddeat
abut nrent face 104. Aéut rrewg face}g 1 4epreferabl y I?e ?r}ba corrrmﬁlbr%l anée t hat

|ntersect the ce I f 0 r

enbodi e %é"é 4 @@5}2 5\%6?1 fe‘?gt Wéage %4?%%1'19{5 %itlﬁ?l?%gse%@@% g‘ﬁl?eﬁn%m 34342 as
n the re o] e Cl.osure 94 hr ea

Cont ai ny SPdBER ol GHOSIT-49 RAmPHFReCSk pHine Somertah laers of erlislpos, 1 way 74
preferably extends over an arc of 190 , 15 plus a 10 _|ead-in. Each thread
106, 108 etel T6led plassicr BurtTheserayess arg notiHusienteskip scals in the dravdngs )t hiner disks

15 of this type are conventional in and of themselves. Liner 70 is in axial abutment with the upper
edge or sealing surface of container finish 52, being held against the container by resilient
compression c;f spring lip 42. As éreviously noted, the tapering contour of spring lip 42 helps
promote differential flexing of the spring lip. That is, upon initial éngagement of liner disk 70,
the thinner free edge of the spring lip will initially deflect, and the base portion of the spring lip

20 will not deflect until substantial additional force is applied. The rounded contour of spring lip
free edge 44 helps promote sliding of the spring lip along the upper surface of the liner without
gouging or tearing.

Liner 70 may be initially assembled to closure 22, and preferably is of a diameter

to be loosely retained within the closure by the upper reach of closure intemal thread 30.
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circunferentially oriented abutnment surfaces 38 and sl opi ng cam surfaces 40
as previously described. Lugs 36 are at 90 spaci ng. The upper end of each
thread - i.e., the end adjacent to closure base wall 26 - term nates in an
axially upwardly extending thread abutnment stop 110. Each abutnent stop
projects radially inwardly fromskirt 28 and has a circunferentially facing
20 abut netemasively, linerd 014y ligve agechtdrdidnintershoyrldsmoesk¥y82d ind beeheddibmfretibn | ug
36 on that thread. Wien the closure is threaded onto the container,

abut ”E”tvugf}ﬁﬁ Sheldigsel sRHOPWhHAR comamer 24 BSHlNd Witk BrodiRN and BRI Ald life

upper end of each external thread 100, 102 to prevent over-tighteni ng of

the closure onto.the nt ai.ne nd _patent. al;. e SR/l I t.,42,
107 L7 nupSsgRn] Sl 6 e e R bR R PR B By BB B
multiple layer liner that is not wel ded or otherw se secured to the

cont ai naretrl layesr/6, vappsize sgxnayer J4rasdimelt plagficlgyer 18:speaas tosecues the msta andor
exanple. Ins assenbly, liner 96 is captured within closure 94 by internal
t hreads plédic 18h@6s waheaugper edge dicoataivel finidh 5af When adsmea22is thi¥reafter henwledsur e
is applied to 5 the container, liner 96 seals against the axial edge of

closure fdmipdlcfaindB 4R celiiosy ﬁYér372ri§ PR Wit thé BRswe Wisild\Rétal lapérsh,
the liner stays wth the closure. FIG 21 illustrates the anbunt 116 of

di al I A e | t-Ry: t
2Ll AR AP 0, Ry A5 V300 ey PR L B
b L R T R oM

17-23 has the advantage that formation of the opposing thread stops

adj acenttampeting: Cadludase daydr T3 remainsin the glosure lnosely onGictionally caplyraddetween the
over-torquing the closure caused by bypassing the thread stops due to
ovah i zatdledure bdsewaldind teupberresch of theathiead L dy2D72 pritvides asealing finction durirge
previously discussed, but 1n which the [iner has been elimnated. Cosure

122 of pagk rgﬁesp kwi ng lip 124 that is 15 conpressed agai nst
finish S‘goq"g@g%do%%%fner %4. Spring lip 124 is simlar to lip 42 discussed

above, but is desigped.to,achi.eve .t | r L: kng lip
wi t hout the liner eﬁéhepﬁl%%’é%‘f‘ .ap% epﬁ%g'%?!?@%ﬂiﬁg&ggﬁggkl&gﬁgﬁg&ge%’%@%ke&of
seal ing agaj nst _the containgr. finish. There have thus been disclose
chi | d- r e¥§esiugn 86 e plosra thipad Mﬁ?ﬂgf‘dﬁ)‘ﬁg@éﬁ etéé ) ‘,‘e"ﬁ"tﬁﬂﬁl tg‘ﬁ?géi and
a nmethod of making a child-resistant closure and container package, 20
whi ch f uChm ssefeées P oalliigs6 cohperstojvath camesvafacgsif8 ip pecketsif4itg fasitatp gqumgrhr ee
enbodi nents of the

15 of the closure onto the container, As previously noted, the fact that pockets 64 do not extend

fully through the finish external thread also helps prevent crossing of the threads. When the

closure is full-y applied to the container, spring lip 42 urges closure 22 axially upwardly with

respect to the container finish so that lugs 36 nest within pockets 64, When it is thereafter

attempted to remove the closure from the container finish, lug abutment faces 38 will cooperate

20 with pocket abutment faces 60 to prevent unscrewing of the closure in the absence of sufficient

axial force on the closure to compress spring lip 42 and permit the lugs to clear the pockets, This
structure provides the child-resistant feature of the invention,

In the embodiment of the invention illustrated in FIGS, 1-13, the circumferential

dimensions of closure internal thread 30 and finish external thread 54 are greater than the one-
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I nventi on have been disclosed, and a nunber of nodifications and variations
hare been di scussed. Other nodification and variations will readily suggest
t hensel ves to persons of ordinary skill in the art. The invention is

i ntended to enbrace all such nodifications and variations as fall within
the spirit and broad scope of the appended clains, Clains 1. 1 A

child-r e&F&EIHF&db Hmgasions raweemeﬁmﬁw GletreManyiretirersysssociation andshesoeietsi ner
having as finish with at |east one external thread and pockets in said 3
ext er nal of HreeBldsticadndustry. cThesspiral thawedids prefetablyebatinlektend apast piser akounlithé
with at | east one internal thread, S lugs on said internal thread for

recei pt tloseehgd oekRiiser fiich. @n&wfﬁrr%‘sﬁ?@ eRRed §i9%1eﬂm§cﬂéﬂmtimwgkﬁm§hé§d d

finish to bias said closure away said finish and urge sal ugs 1nto
sai d poc f L. nd | xternal thread having
a ci rcun%?ﬁt#?ﬁ?@%@i@k%@%i%ﬁéh {é’%agﬁ%r ﬁ‘& Cgot%%ﬁqgt%a% T o8P A0 ne

thr(gad, gggothdﬁ%o heé glf (?ai d c;Lénternal thread 9 and said external thread
havPng aff> abfRTEHEINSAIRread SRS RYSHAN ¥ 004 hekhreadabyiment stop 60 omeantamer h 10
said stop gosﬁprevent over-tightening of said closure on said finish and
over - conpinisbi20F1GH. b&ildl and 19)coopgratesawithn stop Face134T(FRIGP at-6hgr chntirefifteiral i n
claim1l wherein said axially extending stop is disposed 2 at a | ower end of

sai d ext eiregl 30 torpeaint Gvee-tightedingvf tetdsufd$h tﬁé‘&tg{tﬂgér _?:nﬁﬁh?ﬁﬂﬁp&éiﬁlefdiﬂ%g@uous

single 3 threads that extend for at |east 450, 3. he pacKage set rth
in clai & [ i | ] |.S .2 at _an r
end of sa PHEE 0 G50 cBinples i PTH bheal AP e RSP Rliner rafi BT
dual threads, 3 wth each thread.extending for at least 180. 12 = 4. The
package SaPomiie Fon R bt e EAmon b SR oS der Xampleaky tiselderiyne
package set forth in claim4 wherein said flat abutnent face is disposed in
a 2A0pl ane&’heimarchave diffiryltoepeningthe Fhilihresistant clasurs: eThsortinuous @tternalthizad on
claim5 wherein said stop is disposed at a |l ower end of 2 said at |east one
ext er nal thehnerachildaesistant elossrerweidli whdily bridgvapabicptsf@dosn dri ebritdindrsiinistandheai d
3 abutnent face is disposed at a | ower end of said at | east one internal

thread. ZxteadsthEniglia@aesgh villehburb that iR dl%s‘é:erfl\dgfe'ate K‘?g%ﬁ“g A BebS P%&PPS ed

at an upper end of . 2 said at |east one inter Jacent to said
base wal ?"2{’@ ' i i A skirt,~and said
abut rn::nt|1 C duaé%‘?ge%g%%z&é@ ogér{?“hlw %ﬁ’n%éné@r%jf%ﬂatgn?{g% 68‘ne ext er nal
thread. 8. i The p g t,.forth in claim1l wherein said pockets in said
external thread do%géSof""iglﬂéW ate, closure and contsepes Rackaps B MAcsordAnerwith an
upper surface of said thread is continuous 3 throughout said thread.

15 modified embodiment of the invention. Package 80 includes a closure 82 secured to finish 52

>

of container 24. The primary difference between package 80 in FIGS. 14-16 and package 20 in
FIGS. 1-13 liés in the fact that a tear band 84 is integrally molded onto the lower edge of closure
peripheral skirt 86, being secured thereto by frangible bridges or a thin frangible membrane. Tear
band 84 extends from the lower edge of skirt 86 to a position adjacent to bead 61 on container
20 finish 52. Thus, closure 82 cannot be axially compressed with respect to container finish 52 in
order to remove the closure without first removing tear band 84 from the lower edge of the
closure. Tear band 84 thus provides a tamper-indicating capability to the package 80 illustrated
in FIGS. 14-16. The tear band also removes top load forces from spring lip 42 to prevent damage

to the spring lip under long term top load conditions. The remainder of package 80 is the same

9



13 9. 1 The package set forth in claim8 wherein said pockets and said

| ugs have opposed 2 angul ated surfaces to camsaid | ugs over said pockets
during application of said closure co said 3 finish) and opposed abut nent
surfaces to resist renoval of said closure absent pressure on said 4 spring
el ement. 10. 1 The package set forth in claima8 wherei nofai d cl osu&.e,

i ncl udi ag packiage 90y iand) idendicalmstrrence ggreraln aegp@Ployed i Hedrvings jte indicate
construction. 11. 1 The package set forth in claim 10 wherein said spring
el ement j4RfR4ligaRs. @ 2 circunferentially continuous conical lip that extends
radially and axially inwardly fromsaid base 3 wall adjacent to said skirt,

said lip tapering pilag.t, fﬂ*’;.%? s td 9%&@’&\& A5G0 backBgeoEfFakBrlafée $ahd 4

lip. 12. 1 The packagée se r In claim 11l wherein Said |lip has a rounded
free edge for 2 epgage t,. with said container LN ] ge
et f or GHOWAL SbAe qLiPt (RSP SPEPAYDE - ekl b5 lojie o4 a5 LRBEHES

el ement into engagenent with said finish, 14 4. ‘1 Th K S orth
i n <l ai Gortaingrdiedias asiindricah Spish 98 Withedval exsernal ‘&JEP# #P@pg?fgfﬁﬁgﬁﬁf“gi‘?(f'c

| ayers for induction sealing securenent to said finish such that, upon

renoval 100 hagiveb Greaferentiallyspactd peckets 68rvdthabutment faces ifras previoaisly descsibedd t o
said finish and said liner base is renoved 4 with said closure. 15, The

package @é}pofcfe&; iedcR tHirkad dfe AD0AMBERAY frérictct dthér aridghé puekets in thaat 0@ dreby
a

said 2 east one Internal thread wthin said closure adjacent to said

base wall, 16. hi | d-r,esista I : ' t

mel udessubatial et EraR e o freBleR R0 R RRF BRIkl
and pockets on an 3 undersurface of b xterpal thread. that d t. $xtend
axi al |y extenss gNeran arc ohatdeast L3t hplug étﬁgaff"“a"’ﬂrptg? URRSF f'?i@‘g’ e5$h {;f‘é“rag IQQ t 1e‘)‘?n al
thxead is continuous throughout said external thread, and_5 a closuzg
hatdng atemipatesd 4 cirapaferqnhielnfacingiflat abytmpntface; 104s Abyteent frces Hi prefsradly and
6 lugs on said internal thread for receipt In said pockets, and a spring

el ement fj9[n £EsAMSAPIHne thet intérseas thefobmtal axis of tieaontamerfinishsur e away from
said finish and urge said lugs into said pockets. 17. 1 The package as set

forth inclaimid Chsrl s aoins: $nt3as a DRLSWhINGS, £Piplieral FRiOSHYland a
u

angul ated surfaces to cam sal gs over said pockets during application of

said cl O?&{neg lip 42 as in the previous embodiments, Closure 94 is a dual-thread closure, containing a

pair of internal threads 106, 108. Each internal thread preferably extends over an arc of 190°,

15 plusa 10° lead-in. Each thread 106, 108 includes a circumferentially spaced pair of lugs 36 with
circumferentially oriented abutment surfaces 38 and sloping cam surfaces 40 as previously
described. Lﬁgs 36 are at 90° spacing. The upper end of each thread - i.e., the end adjacent to

closure base wall 26 - terminates in an axially upwardly extending thread abutment stop 110.

Each abutment stop projects radially inwardly from skirt 28 and has a circumferentially facing

20 abutment stop face 112 opposed to the stop face 38 of the adjacent lug 36 on that thread. When
the closure is threaded onto the container, abutment face 112 of stop 110 cooperates with
abutment face 104 at the upper end of each external thread 100, 102 to prevent over-tightening

of the closure onto the container and potential damage to spring element 42,
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3 to said finish, and opposed abutnent surfaces to resist renoval of said
cl osure absent pressure 4 on said spring elenent 1S 18. 1 The package set
forth in claim16 wherein one of said internal thread and said 2 external
thread having a circunferentially facing axially extending stop at an end
of said one 3 threﬁl, agd t he qther of I@gégl i_nternal thread and said
external thread halingg8dn ths pmeng of 4743 s gihes singletlayeresrmyltiplsad
for abutnent with said stop to prevent over-tightening of said closure S on
sai d fi nlaykr limed thavismot weide d emitherwase seciredl to the cogtairieefimish,. Lihér. 96 nayhempeisk age
set forth in claim18 wherein said stop is disposed at a |lower end of 2

sai d at heiple lapé cPCREIOHN, foruxempleanndl asembBG lifierrads adptire® WitheH dbsird 508y sai d
finish, and said 3 abutnment face is disposed at a | ower end of said at

ara st o BahRas L 1p8adicnn b basc R 26 SRSty LA pebiGLR bt 0T 7

t hread adj acent to said base wall and projects radjially inwardly from3
sai @ ski ﬂ{e, °°§Fﬁ“§a‘lﬁera9&&°ﬁéﬁlga‘1n§‘c‘ée Pyaﬁf%ﬁéiosafe ﬁﬁs@éﬁerw Regdhd elosgrds at

| east one external thread. 21. 1 The package set forth in claim18 wherein
i nt er nal remevedsitom thelcontainenfinisks the lherssaysiwiththeclosure | RIGt 2 ilastsatesihe andusmd
for at least 360, 22, 1 The package set forth in claim 18 wherein said

i nternal 126@fexdigl ovdrlaplYeoacts 185e3€ ofl AhP Lidsirb liRtamal thidad nB a0kt 68 the
extending for at |east 180. 16 23. 1 The package set forth in claim 16

wher ei L . ; i i - | ' Lyt
ereln Sohdintt AR Extetrdthital 121 415 Bsfidhed 16\ RAREL 114 Bartiosh I Ah A bY

nol ded plastic construction. : e package set torth i1n c

wherein said sprin l.engn rises, a.2 circunfereptially cqntipuo

Coni cal Rrpera e e FERRREIR 27 aries TTlugl APy Flestpiiet Bhodhs
wal | adj scent to said skirt, said 1lp tapering in thickness fromsaid base
wall0 t o gmbpdisnesy @f JHGSqil 24 has the sdvantageithat faumasign of dhe ppposing; thread staps 24
wherein said |ip has a rounded free edge for 2 engagenent with said

cont ai nerdjaceritshithe2pperlendivd theatdsagpethesad helps tdredurecver-torduing the tlostre caused
conprising a liner urged by said spring 2 elenent into engagenent with said

finish, 3% ,byg,as’gbfgtaamtmtdu@% blalizatied.al m 26 wherein said |iner includes
a base with netal” 2 and plastic | ayeKS for induction sealing securenent to

201101 LDy R oD R
4 Wth S8 AnionoRe liSer has been eliminated. Closure 122 of package 120 has a spring lip 124 that is
15 compressed against finish 52 of container 24. Spring lip 124 is similar to lip 42 discussed above,
but is designed to achieve the desired compression of the spring lip without the liner being
present. Spﬂﬁg lip 42 also obtains a measure of sealing against the container finish.
There have thus been disclosed a child-resistant closure and container package,
a closure, a container, and a method of making a child-resistant closure and container package,
20 which fully satisfy all of the objects and aims previously set forth. Three embodiments of the
invention have been disclosed, and a number of modifications and variations have been
discussed. Other modification and variations will readily suggest themselves to persons of

ordinary skill in the art. The invention is intended to embrace all such modifications and

variations as fall within the spirit and broad scope of the appended claims,
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17 28. 1 The package set forth in claim26 wherein said liner is |oosely
captwed by said 2 at |l east one internal thread within said closure adjacent
to said base wall. 29. 1 A child-resistant closure and contai ner package
that includes: 2 a container having a finish with at |east one external
t hr ead agﬂ ‘Sockets in said 3 thread, 4 a closure having a base wal |,
peri pher &2 rt wwth at | east one internal thread and 5 lugs on said
internal thread for receipt in said pockets, and a spring el enment for
engagenent with 6 said container finishlto bias said closure away firom
said finish and urge said lugs into said 7 pockets, and 8 a liner urged by
sai d spring el ement thildoreslBOAOAORS atd ddhiidr PalilaBh &t insRides:! i ner 9
including a base with netal and plastic |ayers for 1 nduction sealing
secyrenent to said,fi.pi : remyal sai d, cl osure, ,said
met gl and plastic Iaacfl’giragﬁf génwal ngfgé%}?\éghg gl@gséloac ?ﬁtﬁpﬁﬂi"iﬁ‘ga‘ﬂp%‘%ﬂd R RC Y,
bas§ IS renmov gE\Mth aid closure. 30. 1 'fhe package set forth in claim29
erein §’éﬁeﬂ‘ag %% 89 n said external thread do 2 not extend axially

t hrough said thread such that an upper surface of said thread is continuous
3 tHroughout said tinlessee having a Base Whllea periphetpd skdettwiftoattléast onecingieial 80ead,
wherein said pockets and said | ugs have 2 opposed angul ated surfaces to cam
sai ¢ | ugiugswarsaidantdmabihkeat fordedeiptin iiPpdckats) 21 a@prigPdlémedt Fortnga n-feﬂtv%ﬁﬁd
finish, and opposed abutnment surfaces to resist renoval of sard closure
absegnt p i i . T . forth in
cl a?m 1 \%\ﬁg;ﬂgﬂﬁngr?gﬁo sﬂ?ﬁﬂi'dr]t r%%@@?ﬁ?@és&%ﬁé& %eaglggl lagééé'?oggaﬁ Séc(kﬁ'istaad
havi,-ng a circunferential l.y .faci axi ally. extending sfop at an end of said
one 3 thread, and CHg °glsﬂérmt8’im£§‘i'%?)éi We‘%’r‘g‘f"t‘?ﬂ? éa’i“%h%”‘%&?&“@%ﬂ@l‘%ﬁ“y
thr%ad h?vi, ng an, abutnent face at .

acing axially extending stop at an end of said one thread, and the other of said internal thread

9 and said external thread having an abutment face at an end of said other thread for abutment with

10 said stop to prevent over-tightening of said closure on said finish and over-compression of said
11 spring element,
2.
1 The package set forth in claim 1 wherein said axially extending stop is disposed
2 atalower end of said external thread, and said internal and external threads are continuous single

3 threads that extend for at least 450°.

3
1 The package set forth in claim 1 wherein said axially extending stop is disposed
2 at an upper end of said internal thread, and said internal and external threads are dual threads,

3 with each thread extending for at least 180°.
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4 an end of said other thread for abutment with said stop to prevent
over-tightening of said closure 5 on said finish and over-cor~npressi on of
said spring elenment. 33. 1 The package set forth in claim32 wherein said
stop is disposed at a |lower end of 2 said at | east one external thread and
projects radially outwardly fromsaid finish, and said 3 abutnent face is
di sposed at a |lower end of said at |edst one internal thread. 34. The
package set forth mclaim 32 wherein said stop is disposed at an upper end
2 of said at | easTheguekagetser foeth ih blaimd veloyein said abwimeat fcdhiaslt.wal | end
projects radially inwardly from3 said skirt, and said abutnent face is

di sposed at an upper end of said at |east one external thread. 19 35. 1
The package set forth in claim32 wherein internal and external threads ace
2 continuous single threads and exten% for at |east 360. 36. 1 The package
set forth in claim1$ wherein said intérnal and external threads are 2
doubl e threads, with each thread extending for gt |east 180, 37. .The
patkage set fort hThW@kéﬂqﬁe?@r‘%ﬂBF thé"éhe%%?a&ﬁ?té‘&’uw Fﬁgﬁygﬁé Baring 2
element, is of integrally nolded plastic construction. 38. 1 The package
se? forplng diameaicallBdf sddbclesuresai d spring el enent conprises a 2
cixcunferentially continuous conical lip that extends radially and axially
inwardly fromsaid base 3 wall adjacent to said skirt, said |ip tapering in
t hi ckness fromsaid hase wall to a free end of said 4 lip. 39. 1 The
package set forth in claim3 8 ~uvhergin said |lip has a rounded free edge
for 2 engagenent with said liner and for engagenent with said container
finish when said |jner is 3 renoved.after apening sai,d pagk .. 20 0. 1
Thi package set - f ShE Reckage s Forion clid e pereh s thmiafinefies 78 fowerend
mol ded 2 plastic construction. 4. The package set forth in _claim 29,

whar ei nsadiati l4ashene exfemali dreasband: projests Tadiphly oupvardlyclom saisk Enisheand spid a

and plastic, with said wax | ayer evaporating and said plastic |ayer nelting
3 gpon apphiesrfac®ls didpossttiratiower endrof eaitl at least@nel intgnallthieager, 42. 1 A
closure that includes an integrally nolded plastic body having a base wall,
a 2 peripheral skirt with at |east one internal thread and | ugs on an upper
surface of said thread, said '

7.
1 The package set forth in claim 5 wherein said stop is disposed at an upper end of .
2 said at least one intemal thread adjacent to said base wall and projects radially inwardly f;‘Om said
3 skirt, and said abutment face is disposed at an upper end of said at least one external thread.

8.
1 The package set forth in claim 1 wherein said pockets in said external thread do

2 not extend axially through said thread such that an upper surface of said thread is continuous

3 throughout said thread.
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3 lugs having an angul ated surface sloping toward an end of said thread
renote from said base wall 4 and a circunferentially facing radially

ext endi ng abutnent surface on an end of said |ugs facing 5 an opposi ng end
of said thread, and a spring elenent for engagenent with a container finish
to 6 bias said lugs into opposing pockets on the container finish. 43 , 1
The closure set forth in claim42 wherefn said spring el enent conprises a 2
circunferentially continuous conical lip that extends radially and axially
inwardly from sai dThepakagesst forthdn clarmg whereinahid pokkets andsaiddugsihavé efpekddng in
t hi ckness fromsaid base wall to a free end of said 4 |lip for differential

flexing Mt SNE 0PI ald Sl mgm&@axa beets it g a rﬁ@ cauﬁéof%aﬂ &Ssxﬁéﬂﬁéﬁfdﬁ set

forth in c a|m43 vvhereln sai d at eas one 1 nt read 1s a S|nle

thread t ext.ends tin S : , | osure.

For eh | nbBebaESPoHa AR e sl % of S i plaeh e SRR
thread, with each thread ext endi ng at | east 190. 46, 1 The closure set

f or th |nsﬁ!%‘§7’ﬂ?‘tV\herel n said at |east one internal thread has an 2 end
renote front said base wall with a flat circunferentially facing radially
extending end face. 47. 1 The closure set forth in claim42 wherein said at
| east one internal thread has a 2 ciz'cunferexltially facing axially
extending stop projecting radially inwapdly fromsaid skirt at art 3 end of
said thread adjacent to said base wall. 48. 1 The closure set forth in

cl aijm 42 further c said
cpriing ol cment . 22 e Rgctdg¥ s barfiCh GERTE S WIRRLGR, Indubil 580 Rl 3
I|n r |nc udes,s ntlal rs of 2 ceIIquse wax, netal and plastic,
sai Bc\ﬂ?&? i ?/éf‘ %@%/Cﬁﬁlagﬁo‘“’%tf‘&“ﬁpastl ¢ layer nelting 3 upon

appllcatlon of |nduct|on current to said netal layer, 50, 1 t3 container
that includes an integrally nolded plastic body having a finish wwth 2 at

| east one external thread and pockets on an undersurface of said thread
that do not extend 3 through said thread.such that an upper surface of said
thread is continuous throughout said 4 external thread. 51. | The contai ner

set jforth in clai Mm@ pRR{R! fit % xrpeﬁhﬁtm WherSigl! éime&‘ﬁrﬁ{ Zé‘g'ﬁf’ r@eé“?ve a

circunferentially extending axially angul ated cam surf di al

exten din glrgmgg%n%m’ cérﬂfnﬁlg‘&se coglpc%ﬂ?r? ﬂatteg(te%ag Sdféﬂ{ﬁ aﬁ&lﬂ; ﬁfﬁnwardly from said base

3 wall adjacent to said skirt, said lip tapering in thickness from said base wall to a free end of said
4 lip.

12.
1 The package set forth in claim 11 wherein said lip has a rounded free edge for
2 engagement with said container finish.

13,
1 The package set forth in claim 12 further comprising a liner urged by said spring
2 element into engagement with said finish.
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S2. 1 The container set forth in claimb50 wherein said container finish has
a 2 circunferentially facing axially extendi ng abutnment stop at a | ower end
of said external thread 3 and projecting radially outwardly from said
finish, 53. 1 The container set forth in claimb50 wherein said at | east one
external thread has 2 a flat circunfexentially facing radially extending
end face at an upper end of thread. 2314. 53 1 The cozttainer set forth in
cl aim50 wherein said at | east one external thread is a 2 single thread

t hat extends for aThd pakagei®ebiorthin claim TRevheonn siid dnersiacluldesra base withinadtah 50
wherein said at | east one external thread is a 2 double thread, with each

thread ex{dgshie Saylety forindui@fhisedIfHy seciROmerk tfsdﬂ@ﬁﬁi@ﬁ?dﬁgltﬁ%@?ﬁg rﬁoval ?f said

child-resi stant ¢l oswe and contai ner package that e steps of:

3 (&) prgvidin ntainer having a finish w .at |east. one external

b Sad” s R 3R plhRlio A et s ish R i il R s Sty
cl osure of, one-piece integrally nolded plastic construction 6 having a base
wal #, a pehspA&tosEreskirt with at |east one internal thread and |ugs on an
upper '7 surface of said internal thread, and a spring el enent extending
axially and radially inwardly from 8 said base wall adjacent to said skirt,
9 (c) positioning within said closure adjacent to said base wall a |iner
having 10 a base with sequential netal jand plastic layers, 11 (d) securing
said closure to said container finish such that said lugs are 12 di sposed

in said pockets an i i t aG: L Lt [\.Ng.
enobaement w th 13 heBickaPle BiuPn R ) 3Vl SR o) B30oskly A RFA bV Mid
secyriztg ,said liner .to said,axial .end of. sajd contai ner finish by inducin
TeCd Lo IR P el e R W 1SR RlinkRl € AR BareBElc | Dyer omto eard
container finish, 24

CACA A9 A A& ACA Ay A& A AR A A As. As. AT A AAAAAAACALAYIKSD JCEQ
kf' :

R~ytoj e’ [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] d&] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
aJcalcalcalcalca Uc”alcalcalca U cra]cRalR

1 A child-resistant closure and container package that includes:
2 a container having a finish with st least one external thread and pockets on an
3 undersurface of said external thread that do not extend axially through said thread such that an

4 upper surface of said external thread 15 continuous throughout said external thread, and

5 a closure having a base wall, a peripheral skirt with at least one internal thread and
6 lugs on said internal thread for receipt in said pockets, and a spring element for engagement with
7 said finish to bias said closure away from said finish and urge said lugs into said pockets.
17,

1 The package as set forth in claim 16 wherein said pockets and said lugs have
2 opposed angulated surfaces to cam said lugs over said pockets during application of said closure
3 to said finish, and opposed abutment surfaces to resist removal of said closure absent pressure
4 on said spring element,
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1 The package set forth in claim 18 wherein said stop is disposed at an upper end
2 of said at least one internal thread adjacent to said base wall and projects radially inwardly from
3 said skirt, and said abutment face is disposed at an upper end of said at least one external thread.
21.
1 The package set forth in claim 18 wherein internal and external threads are
2 continuous single threads and extend for at least 360°,
22,
1 The package set forth in claim 18 wherein said internal and external threads are

2 double threads, with each thread extending for at least 180°.
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24.
1 The package set forth in claim 23 wherein said spring element comprises a
2 circumferentially continuons conical lip that extends radially and axially inwardly from said base
3 wall adjacent to said skirt, said lip tapering in thickness from said base wall to a free end of said
4 lip.

25.
1 The package set forth in claim 24 wherein said lip has a rounded free edge for
2 engagement with said container finish.

26,
1 The package set forth in claim 16 further comprising a liner urged by said spring
2 element into e:ngagement with said finish.

27,
1 The package set forth in claim 26 wherein said liner includes a base with metal
2 and plastic layers for induction sealing securement to said finish such that, upon removal of said
3 closure, said metal and plastic layers temain secured to said finish and said liner base is removed
4 with said closure,
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29,

A child-resistant closure and container package that includes:

a container having a finish with at least one external thread and pockets in said
thread,

a closure having a base wall, peripheral skirt with at least one internal thread and
lugs on said internal thread for receipt in said pockets, and a spring element for engagement with
said container finish to bias said closure away from said finish and urge said lugs into said
pockets, and

a liner urged by said spring element into engagement with said finish, said liner
including a base with metal and plastic layers for induction sealing securement to said finish such

that, upon removal of said closure, said metal and plastic layers remain secured to said finish and

said liner base is removed with said closure,

30.
The package set forth in claim 29 wherein said pockets in said external thread do
not extend axially through said thread such that an upper surface of said thread is continuous

throughout said thread.
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32,

The package set forth in claim 1 wherein one of said internal thread and said
external thread having a circumferentially facing axially extending stop at an end of said one
thread, and the other of said internal thread and said external thread having an abutment face at
an end of said other thread for abutment with said stop to prevent over-tightening of said closure

on said finish and over-compression of said spring ¢lement,

33,
The package set forth in claim 32 wherein said stop is disposed at a lower end of
said at least one external thread and projects radially outwardly from said finish, and said

abutment face is disposed at a lower end of said at least one intemnal thread.

34,
The package set forth in claim 32 wherein said stop is disposed at an upper end
of said at least one internal thread adjacent to said base wall and projects radially inwardly from

said skirt, and said abutment face is disposed at an upper end of said at least one external thread.
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1 The package set forth in claim 18 wherein said internal and external threads are

2 double threads, with each thread extending for at least 180°,

37.
1 The package set forth in claim 29 wherein said closure, including said spring
2 element, is of integrally molded plastic construction.

38,
1 The package set forth in claim 37 wherein said spring element comprises a
2 circumferentially continuous conical lip that extends radially and axially inwardly from said base
3 wall adjacent to said skirt, said lip tapering in thickness from said base wall to a free end of said
4 lip.

39.
1 The package set forth in claim 38 wherein said lip has a rounded free edge for
2 engagement with said liner and for engagement with said container finish when said liner is
3 removed after opening said package.
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41.
1 The package set forth in claim 29 wherein said liner includes sequential layers of
2 cellulose, wax, metal and plastic, with said wax layer evaporating and said plastic layer melting
3 upon application of induction current to said metal layer,

42.
1 A closure that includes an integrally molded plastic body having a base wall, a
2 peripheral skirt with at least one internal thread and lugs on an upper surface of said thread, said
3 lugs having an angulated surface sloping toward an end of said thread remote from said base wall
4 and a circumferentially facing radially extending abutment surface on an end of said lugs facing
5 an opposing end of said thread, and a spring element for engagement with a container finish to
6 bias said lugs into opposing pockets on the container finish.

43,
1 The closure set forth in claim 42 wherein said spring element comprises a
2 circumferentially continuous conical lip that extends radially and axially inwardly from said base
3 wall adjacent to said skirt, said lip tapering in thickness from said base wall to a free end of said
4 lip for differential flexing upon engagement with a container finish,
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45,
1 The c¢losure set forth in claim 43 wherein said at least one internal thread is a

2 double thread, with each thread extending at least 190°.

46'
1 The closure set forth in ¢laim 42 wherein said at least one internal thread has an
2 end remote from said base wall with a flat circumferentially facing radially extending end face.
47.
1 The closure set forth in ¢laim 42 wherein said at least one internal thread has a
2 circumferentially facing axially extending stop projecting radially inwardly from said skirt at an
3 end of said thread adjacent to said base wall.
48.
1 The closure set forth in claim 42 further comprising a liner captured between said

2 thread and said spring element.

22



10 F* 10% & ()- 10% & ()-%40% & ()- 1940% & ()- SWd0% & ()-&¥d0% & () -
}4~~~~>dEYNC 10! 10 L3%0% & ()- L1%0% & ()- f/yl0% & ()- L-

10% & ()-&(10% & ()-& $940% & ()-97[_{Y: 10!

10%& ()-!f9%0%9& ()-f!%0%g& ()-S!'%40%g& ()-S 10: 10: 10:vy;

10% & ()- [

Tae~ @ 10!,9%40% o0& ()- 10% o0& ()- 10g 10g 10g;

10%g& ()-1° - 810%g& () - F" %0%& () -' dE49.@ 10!
1006 08 ()-510% o0& () - 39%40% 0& () - {10% o0& ()~ 10% o0& ()~ m
10% o0& () - LdE~_@ 1DAeSdaskod/bed forth) in REAh IR valrdin sax&hﬁ%lﬂﬁmdéss%l\%iﬁ%l@&ridf'

&Y40% 0& ()- &YA0% 0& ()->SWKJE:/ 10' 0 10' 0Sf: 10% 0&

L194.0% og

109% o&'

A S e B Pl e

3

upon application of induction current to said metal layer,

50.
A container that includes an integrally molded plastic body having a finish with
at least one external thread and pockets on an undersurface of said thread that do not extend

through said thread such that an upper surface of said thread is continuous throughout said

external thread.

S1.
The container set forth in claim 50 wherein said pockets in said external thread
have a circumferentially extending axially angulated cam surface and a radially extending

abutment surface opposed to said cam surface.

52l
The container set forth in claim 50 wherein said container finish has a
circumferentially facing axially extending abutment stop at a lower end of said external thread

and projecting radially outwardly from said finish,

53.
The container set forth in claim 50 wherein said at least one external thread has

a flat circumferentially facing radially extending end face at an upper end of thread.
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1 The container set forth in claim 50 wherein said at least one external thread is a

2 double thread, with each thread extending for at least 180°.

56.
1 A method of making a child-resistant closure and container package that includes
2 the steps of:
3 (8)  providing a container having a finish with at least one external thread and
4 pockets in an undersurface of said thread,
5 (b)  providing a closure of one-piece integrally molded plastic construction
6 having a base wall, a peripheral skirt with at least one intemnal thread and lugs on an upper
7 surface of said internal thread, and a spring element extending axially and radially inwardly from
§  said base wall adjacent to said skirt,
9 (c)  positioning within said closure adjacent to said base wall a liner having
10 a base with sequential metal and plastic layers,
11 (d)  securing said closure to said container finish such that said lugs are
12 disposed in said pockets and said spring element urges said liner into sealing engagement with
13 an axial end of said container finish, and then
14 (¢)  securing said liner to said axial end of said container finish by inducing
15 a current in said metal layer and melting said plastic layer onto said container finish,
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