TAVPER- EVI DENT, CHI LD- RESI STANT CLOSURE BACKGROUND OF THE | NVENTI ON The
présent “invention relates in general to the design of a threaded plastic

cl osure which is used to close off the 5 out| et openi ng of an open-topped
container. Mre specifically the present invention relates to the design
of a threaded closure which is constructed sd as to provide a

t anper - evi dent arrangement as wel| as being made child- resistant. The

t anper - evi dent- ¢1 osure of the present 10 invention is disclosed in two

primary enbodi ments, one yhMPrRLEVIDENG," CHISDARESTSTANIE CLOSURE] one

wi thout the child- resistant arrangenent. However, it woul d be possible
with the nold design which is used for the present invention to construct
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i nproperly opgRedcwihgh redylsd antdisgd et gerieiPaind Gy twifiout the child-
resistant arrangement. However, it would be possible with
the mold design which is used for the present invention to
construct the inner cap without the tamper-evident feature

15 and thereby effectively create four different configurations
from the same basic mold design.

The child-resistant arrangement is achieved by the use of
an outer cap which is concentrically configured relative to
an inner cap and is snapped over the inner cap so as to be

20 retained in its desired relationship with the inner cap. The
elimination of the outer cap removes the intended child-
resistant capability.

Plastic, tamper-evident threaded closures have been
available for a number of years and are thus regarded as

25 being well—khown to a person of ordinary skill in the art.
These closures employ a variety of features for various
reasons and applications. The tamper-evident arrangements
likewise represent a variety of design approaches, though
there are quite often certain similarities. The underlying

30 objective is to enable the user of the product to determine
whether the initially filled and closed container has been



TanperneV|dent cl osures have commonly been made of al um num or plastic,
wi th oné type of closure including an upper cap portion and a | ower
security ring or band attached to the cap 5 portion by a failure line.
Wien the two-piece cap is renoved, the closuse breaks along the failure
line, leaving the ring separate fromthe cap portion. Wile this art is
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While the foregoing references should adequately
summarize the state of the art, there are other aspects of
40 the present invention which deserve additional consideration
relative to any earlier references which may be relevant.
One feature of the present invention is the addition of an



Wil e the foregoing references should adequately summarize the state of the
art, there are other aspects of 40 the present invention which deserve
addi ti onal consideration relative to any earlier references which may be
rel evant. One feature of the present inventiop is the addition of an - 3-
outer cap so as to convert the basic closure, whether tanper- evident or
not, into a child-resistant closure. A unique arrangenent of ratchet teeth

in the outer circunferential periphery of, the outer _cap. in coabij ion with
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15 drawn into abutment in order to transfer rotational torque
from the outer cap to the inner cap.

The user of inner and outer caps in order to provide what
is referred to as a type of child-resistant closure is
disclosed in U.S. patent No. 4,598,833, issued July 8, 1986

20 to Herr, and by U.S. patent No. 5,280,842, issued January 25,
1994 to Koo. The Herr patent discloses a child-resistant,
tamper-evident closure having nested inner and outer caps
with ratchet teeth on the inner facing skirt walls of the
respective caps to cooperate to fasten the closure onto the

25 container, and ratchet teeth on the inner facing top walls of
the respective caps for removal of the closure upon
simultaneous application of torque and a downward force. The
Koo patent discloses a two-piece child-resistant closure
which utilizes a ratchet feature to screw on the closure.

30 One feature of this design is a particular ratchet
configuration which includes a specific placement of the
elements thereof in order to provide negligible reverse
torque during undepressed counterclockwise rotation of the
outer closure member. In this application, negligible

35 reverse torque is defined as the torque caused by frictional
contact of the outer and inner cap members when the



Koo patent discloses a two-piece child-resistant closure which utilizes a
ratchet feature to screw on the closure. 30 One feature of this design is
a particular ratchet configuration which includes a specific placenent of
the elenents thereof in order to provide negllgible reverse torque during
undepr essed countercl ockwi se rotation of the outer closure nenber. In this
application, negllglble 35 reverse torque is defined as the torque caused
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cl osure weight, and makes the desired ovalizing of the cap a

15 significantly more difficult manipulation. With a solid
circular top wall the wall material must deform in some
direction if the outer cap is to be radially compressed into
an oval shape. This requires more force than what is
required with a substantially open top wall. However, since

20 the retrograde removal of the corresponding inner caps of
these two references involves ratchet tooth engagement and in
one instance simultaneous downward force, ovalizing of the
outer cap is not a consideration. Since the Koo closure

_ receives a downward axial force which must be exerted on the

25 top surface of the outer cap in order to remove the inner
cap, this would provide another reason for requiring a solid
top wall as part of the outer cap.

In contrast, the present invention uses a unique outer

cap design with only a partial top wall having an annular-

30 ring shape. The annular ring shape of the top wall portion
of the present invention thereby defines and leaves open the
center area. The ratchet teeth which are present on the
outer cap are disposed on the underside of the partial top
wall portion and extend in the direction of the inner cap.



recei ves a downward axial force which nust be exerted on the 25 top
sutface of the outer cap in order to renove the inner cap, this would
provi de anot her reason for requiring a solid top wall as part of the outer
cap. In contrast, the present invention uses a unique outer cap design with
only a partial top wall having an annul ar - ring shape. The annul ar
ring shape of the top wall portion of the present invention thereby defines
and | eaves open the center_area. Tm%%égchet t.eeth which are_present on the
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Consequently, 1n a separate eration, the tabs are be rad
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order to orient the tabs in the desired inward and upward

15 direction. As perceived by Herr, "conventional molding
processes are not capable of producing a closure having the
preferred tabs extending upwardly and inwardly as described
above” (Herr '833 patent, column 5, lines 27-29).
Consequently, in a separate operation, the tabs are bent

20 radially inwardly and upwardly, with heat being applied to
the tab joints.

It is obviously important to get the tabs oriented in the
desired manner as efficiently and as cost effectively as
possible. Notwithstanding the descriptions in the Herr '833

25 patent, U.S. patent No. 5,007,545, issued April 16, 1991 to
Imbery, Jr., describes a molding method which does not
require side action mold parts nor any subsequent forming
operations. The sequential molding steps are illustrated in
FIGS. 9-13 of the Imbery, Jr. patent.

30 U.S. patent No. 4,997,097, issued March 5, 1991, to
Krautkramer discloses a closure with inwardly and upwardly
directed tabs. However, there is no specific mention of the
molding process, nor whether a post-forming operation is
required to achieve this particular tab orientation. The



It is obviously inportant to get the tabs oriented in the desired manner as
efficiently and as cost effectively as possible. Notw thstanding the
descriptions in the Herr '833 25 patent, U S. patent No. 5,007, 545,

i ssued April 16, 1991 to Inbery, Jr., descri E)?gs a nol di ng net hod whi ch does
not require side action nold parts nor any subsequent form ng operations.
The sequential nolding steps are illustrated in FIGS. 9-13 of the |nbery,
Jr. patent. 30 U S patent No. 4,997,097, jissued March 5,.01991, to
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around the neck correspondi ng contai ner on_whi ch, the cag is
used to provi ®@TrdiomtiolsEckdres beank Jrabs in this desired configuratibn,

thereby presenting the tabs in an operable orientation so as

15 to provide a tamper-evident feature to the present
invention. The tabs are also placed in engagement with axial
ribs disposed around the neck finish of the corresponding
container on which the cap is used to provide an anti-backoff
feature.

20 Whether the present invention is configured as a child-
resistant closure, as a tamper-evident closure, or as a
combination of the two, each of these various configurations
includes unique structural features and characteristics which
are not found in any of the listed patent references.



20 . . Wet her the present invention is configured as a child- resistant
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depressions when the outer cap is turned in a clockwise
removal direction, at least one series of axial ribs in
unitary construction with the sidewall of the outer cap and
oriented toward the sidewall of the inner cap and a plurality
25 of axial ribs in unitary construction with the sidewall of
the inner cap and oriented toward the sidewall of the outer
cap, whereby ovalizing of the outer cap by oppositely and
inwardly directed compressive forces brings a plurality of
the axial ribs of the outer cap into the proximity of the
30 axial ribs of the inner cap whereby turning of the outer cap
in a counterclockwise removal direction results in axial rib
engagement to assist in the removal of the inner cap from the
neck finish.
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a | ower edge gor 1on of the EI ?d:gwal . _of T d i_nner cap, s]fal d
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upwar dl lsp sa?%éf ?gﬁg?bggggl érgrg% gﬂbelgglg rgggilp%’fl ﬁis#ﬁgycaé: ?ﬁj?\%s}aarr%ley, fromsaid
annul ar beadcemprisingi agbrhekewivelr annydasl ainghaepsindingdimdorthd kewer
tabs being peghti pHeHiv¥ht BEntaai diaBRYhA! @N3NRGla1 MRETRDYE SAlL pnul ar
bead is used t0 hold said tabs in their fol ded position, and ereby tab
abut ment agaPhePerbFqdghaGhablyi seguring tofoRRPUIRI £idRd hferthepl REes
said fEl angi ]E)é@g_€| poEBLSNt anbr iabluggmatgt blEg r%&iodxeﬁnrudw Héﬂtgfdﬂmdne,
remai nder of said inner.ca ccording to yet. ot her aspect, o e
vent i Bn (riRe FrefpEhroBienshlhbPlan sht od1S, dRe T birisd e £rom
open-topped thetannelahabend andede€inadhngstheweptitdacrf emmoon charevkl, a
finish of thgogenbal Beryngakd:LARRCEABK! HEINGCHOSULS RPN gl osure
cap having anh upper wall and an i1 nternal 'y-threaded, surroundi ng sidewall,
sai d si dewal pnBRiardFhgnashnihrdrPyf tbm sanglagpdeafalis upead Ittndio didehe

porti on, sai HaEbHéHFEaBQDiBUEhE% EBQbééi @%si%&o%ﬂnm ar _bead_ downwar dl y
ext endi ng beyond_sai d_ | ower Edggﬁportl on; and tanper-,i ndi cati ng, nmeans
a i

conpri s2thg a br e3R€afBYEShNA RgedepéndnyE™EoR 48 &9 RV ¥yt Dorti on

of the sidewamproeaefll shallatyesfistaargichbgualeeanent s det achably securing said

annular ring to id | .edge portion, and.a.plural.ity .of .tahs ben

upwardly, said f‘?’gﬂg%?\ggéi‘gﬁgn?g %élennggg’lngl I1§WSG 3-' 7 to prov1ée an
improved tamper-evident closure.

A further object of the present invention is to provide
25 an improved child-resistant, tamper-evident closure.
Related objects and advantages of the present invention
will be apparent from the following description.



8a -outwardly fromsaid annul ar bead and defining therewi th an annul ar
channel, a portion of said tabs being positioned within said annul ar
channel , whereby said annular bead is used to hold said tabs in their
fol ded position, and whereby said tabs cooper@te with said neck finish
during renoval of said closure cap, causing said frangible elements to
break, thereby separating said annular ring fromthe remai nder of said

cl osure cap. REPLACEMENT SHEREeF pHEderh3Prion o -TiER travwhis& PTI ON OF THE
DRAWNGS FIG 1 is a perspective view of a child-resistant, tanper-evident

closure as applied to the outlet opening of a container according to a
typi cal enbodi nentrref, tlhe.LsDFaefgﬁ!}:tspﬁectliwefﬁIévﬂrbf Fé @hPldsresisvant,

I t I f the k f h of  the t
o cvational i gle S 4GR didhilh s iR o oil) ViEied Bshif o o
finish with ammnmlmurdmrtmaap gl e, enled egnbed figt 1@ present

illustrated as ) é: orCr 0Ss- sectional view FIG 4 is a front el evationa

view in partial sec |on of the FIG 3 inner cap conprising a portion of the
FIG 1 closure ac@iG® g o a Heqntedrvatianal oriew tof | tBej neek| ipigy of

tabs in a dowgwgl @1@ JeClddtraikier with e Sldsure tfemébaa, view of the
FIG 4 inner cap. FIG bAis %f enla ed detali of arec béhggﬁde resskon

located in the toff K hde & evatignal chhev O
direction of |fiindshA+HAH ra Hdaﬁu‘apeﬁc d'_vlﬁerﬁ: |mme1bo¢apnapphﬁem ethef cabebEhﬁ‘g

4 inner cap. 2014 stratlﬂ(%ﬁ f¥15¥3§¥£§%1t éia¢t§§ft|on vi ew of the
0 t

FIG 4 ibker cap WS € present 1nvention 8 is a front
el evat i onal VIeWIEiQMHQIKﬂ s dndmn efevdignad die¢wnin paptikihsefibion of

'nterlOCk'ng1fﬂgsﬁfafk¥ilnner cap comprising a portion of the FIG. 1
closure according to the present invention with its
interlocking tabs in a downward direction.

15 FIG. 5 is a top plan view of the FIG. 4 inner cap.
FIG. 5A is an enlarged detail of a receiving depression
located in the top surface of the FIG. 4 inner cap as viewed
in the direction of line 5A-5A in FIG. 5.
FIG. 6 is a bottom plan view of the FIG. 4 inner cap.
20 FIG. 7 is an enlarged, partial section view of the FIG. 4
inner cap according to the present invention.
FIG. 8 is a front elevational view in partial section of
the FIG. 4 inner cap with the interlocking tabs folded
upwardly and locked in position behind an annular bead which

is formed on the interior of the inner cap.

% FIG. 9 is a bottom plan view of the FIG. 8 inner cap.
FIG. 10 is an enlarged, partial section view of the
FIG. 8 inner cap according to the present invention.
FIG. 11 is a front elevational view in partial section of
30 an outer cap comprising a portion of the FIG. 1 closure

according to the present invention.
FIG. 12 is a top plan view of the FIG. 11 outer cap.
FIG. 13 is a bottom plan view of the FIG. 1l cuter cap.



upwar dly and | ocked in position behind an annul ar bead which 25 s formed

on the interior of the inner cap. FIG 9 is a bottomplan view of the FIG

8 inner cap. FIG 10 is an enlarged, partial section view of the FIG 8

i nner cap according to the present inventiorl. FIG 11 is a front

el evational viewin partial section of 30 ~"an outer cap conprising a

portion of the FIG 1 closure according to the present invention. FIG 12

is a top plan view of the FIG 11 outer ca i S a.bottgnb | an vi ew
I

LFLG 13,
of the FIG 11 o ¥¥- chp.1s an]%p1¢1Q§dlﬂaE§13L BRFLSFGBAVPEFL P ction
view of one psy#tien Odf tige FPfE. 111 opitercapp. FIG 15 is a front

el evational viewin. p lal section of the.Fl uter .SRa <1 Nt
position over thé#QQCf{% 55 aiﬁﬁ%?gc%.eYﬁgéggg?da%F haghg%%géégn%%%%l&ﬁ s
i nvention. Flihe I8I¢s hh euter gedp denappedninbol pogition overh&hgppdG. 8
out er cor.ner e 8 I 5 p NGy, a of engagenent
bet ween Che i#ﬁﬁépaﬁdég% ??éggﬁéi&i$%it§% ?gégﬁggn?g?aggqggpail in ful
section of the 10FIG}oherisoancenpargedndetaiheip Euld segthom, ofs theys

showi ng anot hﬁlspéf,eaoaéeene@%g?néfbewef!mct.hs hARCF181d 18URIp sC abDwiTigs
18 is a partial, front elevational viewin full section aqf the nold
arrangenment (7€ 3EYRF ?ﬂ%agﬁT%EFiBﬁtﬂﬁFBiEbeanpﬁé BPE OX5e&RBSsp. 15
FIG 19 is a fronfiel eyatisnah gntargedfdektasdcinofiudfl skeetiomenfcdhe which

conprises a pprtion of. the Fl 8 a ng . G 120 J *m&;-
pl an vi e@a of tHEFH Cfu‘iéri ﬂ%é&%%r%gotﬁ& {?;?'i grrgﬂ rgﬁp'ellg)vadta?osﬁa V|1ceHv§ in
full section afiotller aheaoofecengpagmentchetvepni $be inpert iamd subear qaRs -

18 mol d arrangeneptg, Fy g 12221 fadel - -PEABnYi 8WeohtibRaT! Giekl iMtRI1Y I NG.
section of the mold arrangement utilized for the injection
molding of the FIG. 4 inner cap.

15 FIG. 19 is a front elevational view in full section of
the inner core which comprises a portion of the FIG. 18 mold
arrangement.

FIG. 20 is a bottom plan view of the FIG. 19 inner core.

FIG. 21 is a front elevational view in full section of

20 the outer ring which comprises a portion of the FIG. 18 mold
arrangement.

FIG. 22 is a top plan view of the FIG. 21 outer ring.

FIG. 23 is a bottom plan view of the FIG. 21 outer ring.

FIG. 24 is a front elevational view in full section of

25 the FIG. 18 mold arrangement with the top portion of the mold
removed.

FIG. 25 is a front elevational view in full section of
the FIG. 18 mold arrangement with the inner core removed.

FIG. 26 is a front elevational view in full section of

30 the FIG. 18 mold arrangement with the outer ring being
removed.

FIG. 27 is a front elevational view in full section of a
tab foldihg apparatus which can be used in combination with
the inner cap of the present invention to fold the tabs into

35 a locked position.



FIG 23 is a bottomplan view of the FIG 21 outer ring. FIG 24 is a front
el evational viewin full section of 25 the FIG 18 nold arrangenent with
the top portion of the nold renoved. FIG 25 is a front elevational viewin
full section of the FIG 18 nold arrangenenf; with the inner core renoved.
FIG 26 is a front elevational viewin full section of 30 the FIG 18
nol d arrangenent with the outer ring being renoved. FIG 27 is a front

el evational viewin ful hEééﬁ&b@@oﬁf o &'ﬁb PREFERREDD BMBUDIMBNT ch can be

used in conbination with the inner cap of the present invention to fold the
tabs into 35 a | ocked position. DESCRI PTI ON OF THE PREFERRED
EMBODI MENT  For tbsrpuhaoga&pegear@moplramomn@ndw sirffedistprafindepribhei pl es

of the invention, fere t d
in the draw Hﬁ%n‘&ﬁg ?ﬁeegf ?895”“’?3%83@ r\ﬁ%lelr S usegqt qld&iscrlrtée&l?hée@te
s?rr:ah It wi thenembbﬂﬂmleags 1beuumgartsﬂoodl ttihet drawings @nderFcihikc scope
o e iavention is then i

1-te IAT0Es, TRRECEE aBelitd i iy ant s e

nodi fi cdti on devi ¢ suc i cati ons of
the princi pl Bevekthedessybet updeastood thatusor dia tatden rP diligy scope of

cont enpl at edygg \M&%@lta%rf&' | ¥ heGey tﬁt@iﬁeﬁsl Hu‘iﬂi i1 ideateddnd candii ch the
i nvention relates Referring to FI G t her idﬁl Lé{s'é{at.ed acl(gsed

cont ai ner anéuéﬁbeés§Qﬁﬂﬁ}°@5ﬁﬁpﬁaﬂPoﬁh§0 THES s ang) Sueh,

i nvention. &bh@&tbgﬁlaQamHthdeﬁ &H@<pmmnﬁnkﬂbqﬂafnthﬁ(anentmmnBQSMAth
an ext e

aII d an rai.se I des
t he out Eéﬁlf“ﬁ r§ FOFEE 2hhi (‘:aﬁ‘ hgoél(r){:et%gﬂts ; orﬁéa@ngthg‘%“%g’\é
the FIG 1 | bester &bi ome tsikd 1ded ém dieniang 3P ivhigdnl the ci weeurt pon by cap
assenbly 34. . Gap.assermbly 34 includes an inner cap 35

Referring to FIG. 1 there is illustrated a closed

container and cap assembly combination 30 according to the

15 present invention. Combination 30 includes a blow-molded
plastic container 31 with an externally-threaded and raised
neck finish 32. Neck finish 32 provides the outlet opening
33 through which the contents of container 31 pass. In the
FIG. 1 illustration, the outlet opening 33 is sealed closed

20 by cap assembly 34. Cap assembly 34 includes an inner cap 35
which provides a tamper-evident capability to the combination
and an outer cap 36 which provides a child-resistant feature
to the combination. While the child-resistant feature is the
result of adding outer cap 36, it should be understood that

25 portions of inner cap 35 are required to cooperate with outer
cap 36 in order to achieve the child-resistant capability.

The neck finish 32 of container 31 which is illustrated

in detail in FIG. 2 includes a series of external threads 40
and a plurality of axial ribs 41 which extend around the

30 outer circumference of the neck finish 32 below the external
threads 40. The neck finish 32 is substantially cylindrical
and of unitary construction with the remainder of the blow-
mold container. Disposed between threads 40 and axial ribs
41 is a retaining lip 40a which serves to retain the



which pr-ovides a tanper-evident capability to the conbination and an outer
cap 36 which provides a child-resistant feature to the conbination. Wile
the child-resistant feature is the result of adding outer cap 36, it should
be understood that 25 portions of inner cap 35 are required to cooperate
with outer cap 36 in order to achieve the chiPd-resi st ant capability. The
neck finish 32 of container 31 which is illustrated in detail in FIG 2

i ncl udes a series of exterqgl.threads 40 and a pluralit ial rips.41

y,of .
whi ch extend ZPORGF 1Y SRPT Toit% Pl Ttheu AR Binedh FERKSR] GpeR §his
bel ow t he ext erimg Hrdwadad<frHe fhiven ridok feneiaide? ¢f shdsimmér athp ?5. Lip
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the contayner yaackdidd Sh NGP AddhALY Id19 £k Ereénd 1 t@@mmgéﬂﬂé{?ﬂ&énef

the inner”cap 35. Lip 40a al so provides t e abutnent surface I ch grevents
axi al novenentti&0 tife IHFFEL SaWekhe TR PhnEhe chpnes Sap 35.
unscrewed. As a Refddriolg Y FROUIIEHe tivtnd e -2y Deni 1 1asgratedeysr ed

fromthe remainder pof..the inner. cap 35. ,Referring.io. Fl 3 the inner ca
35T 111 ust r SPdeadt ey annmi LBk % MIPR Tt TAth 17n ohie  nERERaTLy
internal ly thtdadadadrneomempadb Engagenddchxtexttalnyl Iy chdesdedchetR
finish in_ the ;.0 |gg¥¥g i t rﬁﬁggr |44 [ anep,C

35 seali ﬂ% agafiq‘(r?\lsq%efl{]thlé1 B:glp?er e gél%'{c}afl rc?)ﬁit e ovf)i\é%’ n%ﬁ%Sl?é%\%PgE%?ghgfl o
liner 46 is ilthgstinmedd G&P B FEadodia iagrindyditstupper i edge 4brefceublet

the upper or beRrang Wa. %h oPiaddd8n Afesefd Si R0l st HEcHPRET HETAG 45
with 15 t he reﬁa i.site seal.in ftg;ece, bei ng Llorow ded_by the threaded
Fidned

engagenent an&® qeet MRS haUR R RE /MY UPRRT | AhekORaBE5
ont o the neckwhilli gl .32.Ths Maidd 4% sewdey Sqgchdortidienppsroédge 45 with

conventi?yal E%Eﬁ%%%%isite sealing force being provided by the threaded
engagement and manual tightening of internal threads 47 of
the inner cap 35 onto the neck finish 32. As would be
understood for the normal or conventional threaded
engagement, inner cap 35 advances onto neck finish 32 with
20 clockwise rotation and is able to be removed from the neck
finish with counterclockwise rotation.

As will be described in greater detail hereinafter, a
circumferential series of ratchet-like tabs 49 are provided
as part of inner cap 35. These tabs are part of a break-away

25 ring 50 which provides the tamper-evident capability to the
present invention. The tabs 49 (see FIG. 7) are styled in a
way so as to provide two separate capabilities to the present
invention. The tabs are illustrated in their folded
orientation in FIG. 8. Each tab 49 has a wedge-like shape in

30 the axial direction and the wedge-like shape is oriented with
a radially-thinner section 49a positioned at the lower edge
of the break-away ring 50 where the tabs 49 are hinged and
extend upwardly therefrom to a radially-thicker section 49b.
A substantially horizontal surface 49c provides the abutment

35 surface against the under side of annular lip 40a. As should



engagenent, inner cap 35 advances onto neck finish 32 with 20 cl ockw se
rotation and is able to be renoved fromthe neck finish with

countercl ockwi se rotation. As will be described in greater detail
hereinafter, a circunferential series of ratchet-like tabs 49 are provided
as part of inner cap 35. These tabs are parf of a break-away 25 ring 50
whi ch provides the tarrper-evi dent capability to the present invention. The

tabs 49 (see FIG are styl to prqvj de two_se ate
capabilities P§ ersEooR} ﬁ'\?er%@r?\%iﬁ?é’ a%s aa‘r"g aﬁ?if%s'f? atd ‘i {’)ﬂiYhei r
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the axial direg |on and t-he S Q
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provi des fhe abut ment surface agal nst the under of annular

Lp
40a. As shourcgntact) suhe Lii&0a ooEhish Ahuhnent t‘h]o"slra@t%}% rgFulig in
radially defl e@tpaurratarmpldﬂ/\m djrréam-lawaysq:mg t50 pEwsem oviee témaffideni b

advanci ng t hreaded engagenent inner 35 onto neck finish 3 ve
any attenpt t %le qﬁg:r?é‘r J%’%Shé’ 4°caa " SHFRE N #aﬂlcﬁh?;‘g\lﬂﬁg 58
be drawn upwamwdl yhentmeddorftiacitshM th |ip 40a. This abutnment ultimtely

results in separ atEf ?&aq{%en%sgl\e/%; qy(\ﬁ)ﬁdégga e’émtgﬁké%ﬁ%{'gé{lﬁﬁ 4ba

i nner cap9 The Ii Yo retan the rin
finish. 10 (seeEfc,Iﬁ; + & shighshand lrd@sarwulearcr@tamwea@rw@éweﬁ 49d

(see FIG 9) whighdiauge lddAn0Ul @ Shaifsidd 49! | ekl Spibdpeet #88sandaa

lip extension 49f. The prOJe%§|ons 49d engage a ribs 41

ok chot 1 ke SRRGE ST DS A v Tty ke VRRet BHED FREtnbBR

finish with tHienexbsakb can |1:d§ rgivaareted hentaxi e rndask 4iini §hceithethaneabs

cap 1s fggly riding over the axial ribs 41. Once the inner cap is fully
engaged on the neck finish, the projections interlock with
the axial ribs 41 in order to prevent any back off of the
inner cap from the neck finish due to vibrations and
movements which can occur during shipping and handling.

20 While the interlock may also contribute to some extent to the
tamper-evident capability, that is not the primary function
of the projection 494 and rib 41 interlock.

Increasing the force level of the retrograde rotation in
a counterclockwise direction will ultimately cause the

25 tamper-evident, break-away ring 50 to sever from the
remainder of the inner cap 35 by the fracture of connecting
frangible elements 51. Once the frangible elements 51 break
free, lip 40a helps to keep the ring 50 retained on the neck
finish so that this loose ring cannot fall or dislodge into

30 an unacceptable location such as into the receptacle where
the contents of container 31 are being poured. By means of
the break-away ring 50, there is a visual indication provided
to the end user as to whether a newly filled and closed
container has been opened after a new tamper-evident inner

35 cap is applied. Any attempt to tamper with the container and



engaged on the neck finish, the projections interlock with the axial ribs
41 in order to prevent any back off of the inner cap fromthe neck finish
due to vibrations and novenents which can occur during shipping and
handl i ng. 20 Wiile the interlock may al sojgontribute to sone extent to
the tanper-evident capability, that is not the primary function of the
projection 49d and rib 41 interlock. Increasing the force I evel of the
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cont ai ner s Cantent s l. be ewvi Y. age of the
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remai nder of cond igmrert icap wdxh thhe aredahsdr-lYikd mm A2lin a2 cfownwandlyan
pr Oceedhgccoéﬁl't@ﬁb)intgo oeiife*hecfattl%'i{ t A5 1§@H&f8ﬁéﬁtéé‘f‘o&%§éﬂefeéeits

contam hation or sinpl use the contents and select instead an unopened
cont ai ner. REFEFY thE ﬁlﬁ\ﬂldt @q:qa@gemgmj: ith&hen g ! $E3%e% 19%stRBt ed as

it appears i pr@&els@ t | aln eh® | 1dad C ¥HdgHy aif WhMdldivy rpEedess| i ket abs
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process. | n whéhliat @en sty&anﬁcndnnamﬂinrqpqnhﬂhxnﬂ dheannular bead 55,
15 as illustrated in FIG. 10. Lip extension 49f provides the
means of achieving a locked position behind annular bead 55.
Referring specifically to FIG. 4, inner cap 35 includes a
substantially cylindrical outer sidewall 56 including a
circumferential series of evenly-spaced, raised axial ribs
20  56a which extend between top rim 57 and lower edge 58.
Sidewall 56 is internally threaded for threaded engagement
with the external threads 40 disposed on the neck finish 32.
The underside 59 of lower edge 58 is initially connected to
break-away ring 50 by the frangible elements 51. The
25 ratchet-like tabs 49 extend downwardly from the lower edge of
ring 50 and are interconnected to each other by a connecting
membrane 60 which extends between adjacent tabs as individual
membrane sections 61. Inner cap 35 is a unitary, all-plastic
member, except for the optional liner 46, which is a
30 separately fabricated member and is made out of a suitable
cap liner material such as either aluminum-backed pulp or
foam polyetheylene.
Inner cap 35 provides one portion of a two-cap assembly
which provides a child-resistant feature. 1In order to
35 provide this feature, ratchet tooth engagement is employed



tabs are bent upwardly and tucked into a | ocked position within an annul ar
channel 54 and behind an annul ar bead 55, 15 as illustrated in FIG 10.

Li p extension 49f provides the nmeans of achieving a | ocked position behind
annul ar bead 55. Referring specifically to FIG. 4, inner cap 35 includes a

substantially cylindrical outer sidewall ]1nclud|ng a circunferentia
series of evenly-spaced, raised axial ribs 20 56a whi ch extend betmeen
top rim57 and | ower edge 58. Sidewall 56 is lnternall { hrea
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ratchet teeth. However, anhy clockw se rotation to try and advance the i nner
cap onto the 3RKIFE Nkl F%%%}Yéngnd?afﬁﬁ§%°ﬂéo§ﬂ apdt HBRETUFUA§ACSs O daxi al

wal I's 64a. | tcodesdglenel yndehs180ehéhattéhecapt €5 £8pelo rd€alkasia 2l i ght
axi al pq?(ﬁﬂ%éﬁﬁégég ockgﬁgesglgggtignthghere is slight friction between
the two due to the preload.

In FIG. 7 the enlarged details of the tabs 49, annular
channel 54, annular bead 55, and membrane sections 61 are
illustrated. The final orientation of the folded tabs 49 is

20 illustrated in FIG. 10. 1In FIGS. 8 and 9, the inner cap is
illustrated once the tabs are folded into the annular channel
54 behind annular bead 55. While FIGS. 4 and 8 are for the
most part similar to each other, the lower portion as
illustrated in FIG. 8 is different due to the fact that the

25 tabs are now folded upwardly and disposed in a locked
position. Accordingly, FIGS. 6 and 9 are similar to each
other as are FIGS. 7 and 10. It will be noted that the top
plan view does not change as the folding of the tabs 49 has
no visual effect on the top plan view.

30 It is to be understood that the child-resistant feature
of the present invention is provided by the ratchet tooth and
depression 64 engagement. Therefore, elimination of the
outer cap 36 will eliminate the child-resistant aspect of the
present invention. This means that the same inner cap design

35 can be used with or without the child-resistant capability.



snap fit assenbly between the two caps as will be described. This slight
preload actually forces the ratchet teeth up against the receiving
depressions 64 and upper surface 65. Consequently, while the outer cap is
free to rotate in a 15 countercl ockw se direction, there is slight
friction between the two due to the preloadlq n FIG 7 the enlarged details
of the tabs 49, annul ar channel 54, annul ar bead 55, and nenbrane sections
61 are illustrated. The final orientation of the f Ided tabs 49 is 20
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of the presenéngayeméndninTbhe aeanSetbabckheseadﬁrennebncapawumqmméﬂily,
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36 is sinply ¢nresgerenbwasonet phesnhher chwenea,smbtcaﬂtl&bbyhc@w@bntric
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5 nent i oned ereafter e Interaction of the ratchet teeth on the
i nsi de surfac%so?nFﬁetPBpnﬁﬁklfbﬂlﬁhe38u9§rm@éﬁswpﬁhaﬂﬁénFééél Fiofgtion of
depr essi ons 6dn@®notberugaprzgurface of the

15 Referring now to FIGS. 11-14, the details of the outer
cap 36 are illustrated. Outer cap 36 is a unitary, molded
plastic cap of a substantially cylindrical shape with an
annular top wall 70. The circular center portion 71 of the
top wall 70 is open, leaving an annular ring portion 72

20 extending radially inwardly from sidewall 73. The underside
surface 74 of portion 72 includes a circumferential series of
ratchet teeth 75 which are shaped, oriented, and positioned
so as to be in alignment with the circumferential pattern of
receiving depressions 64 in the upper surface 65 of upper

25 wall 44 of inner cap 35.

The partial section view of FIG. 11 illustrates the
triangular shape of ratchet teeth 75. The teeth which are
illustrated are on the rear or back side of ring portion 72
as the front side is removed for the partial section

30 illustration. This understanding is important to be able to
appreciate that the outer cap 36 rotates without ratchet
engagement relative to depressions 64 in a counterclockwise
direction and with ratchet engagement when rotated in a
clockwise direction. Consequently, any attempt to remove the

35 inner cap by means of ratchet engagement with the outer cap



inner cap nmeans that the outer cap is able to turn w thout engagenent in

t he countercl ockwi se direction. Consequently, 10 any attenpt to unscrew
the inner cap by way of ratchet engagenent is not possible. However,

ratchet tooth and depression engagenent is _gf-fective to advance the inner
cap 35 onto the neck finish 32 by neans of advancing rotation of the outer
cap 36. 15 F@ferring now to FIGS. 11-14, the details of the outer cap

36 are illustr, 36 | ni.tar t,c.C of a
substantlallﬁngfl CH%%JS%SI fh aﬁuﬁﬂﬁ ¥a?€nggg #ggohg?thC|rcular
center port|mmpkbsﬁnﬁéﬁntemnﬁw&heYﬂype oﬁeqffbehvanghahdawﬂuﬂdrPﬁrﬁgrm in

portion 72 Zqu viHd 9 Of({\%eﬁaﬂﬁ@# ¥‘?é£“ y é{ﬁ&éstﬂ?"‘@hhez?’cap-@% not

under si de sur rtron des a circunferential series of
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al i gnrrenig W thd Mot 4 Lveif e&ﬁd‘téé\é Qé%éxﬁbﬂyoéoﬁxﬁiﬁb’éwﬁ gepenespeesett in
t he upper surface 65 of, up I nner cap 35. The parti al

section V|ewv%ﬂVQﬂﬁioﬁj}?I$%é?r%¥b%xaﬁ%sf?F3ﬂ§ular shape of ratchet teeth
75. The teeth whiwni bs ethéteisis ad eWapr €ooneibeer ehe dnnbackapi 85 bl wiayyof

portion 72 as,the front 5| e o] r | 3
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when rotdted I n se direction. Consequentl n¥ attenpt to renove
the 35 inndiendy [ﬁ%ﬁﬁr%%mkt%?l?%fcﬁ%@ @H@ab@nﬁﬁftm*Phs H@ngﬁper cap
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the type of effort

Since the i nidt paqgﬂiﬂ?nl%%égﬂggﬁég%g} nlég¥g°gwércﬁgég 58 f% ;?kg 0
the outer capshild is a consideration, the older the child, presumably the
15 more mature and the risks of improper opening are less.

In order to remove the inner cap 35 and thereby open the
container, the sidewall 73 of the outer cap 36 is compressed
by the manual application of inwardly directed compressive
forces which are substantially 180 degrees apart on the

20 sidewall of the outer cap. This form of cap compression
ovalizes the sidewall and, as a result, places two
oppositely-disposed portions of the sidewall 73 in contact or
at least close proximity with the outer wall of the inner cap
35 and more specifically in close proximity with axial

25 ribs 56.

While high frictional forces in a radial direction
between contacting surfaces of the inner and outer caps can
be sufficient to remove the inner cap 35, there is additional
assistance provided by three spaced-apart series of axial

30 ribs 78 which are formed on the inside surface of the
sidewall of the outer cap. Each of these three series
includes six axial ribs and each series extends '
circumferentially for approximately 60 degrees. Further,
each of these three series are separated by approximately 60

35 degrees of open wall area. As the axial ribs 78 are



5 . the:container and cap assenbly combination of the present invention is
made child-resistant. Wiile there is a way to renpve the inner cap 35 by
way of the outer cap 36 and thereby open the container 31, the manual
mani pul ati ons which are required to perforn1%§|s task 10 are not able to
be performed by children. Due in part to hand size linmitations and due in
part to strength [imtations, the required opening procedure is sonething

whi ch chil dren cannot nornall perform \Mile the age of ihe ild s a
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{hese three series i|ncludes six aX|a ri bs and
each series eREERSSadr dnfoosdriiian 15he ovidgynbki GRIMRISSSHvecEPEees at

Furt her, eachs%ctﬂﬁ%e 1To|a!aeﬁo‘%ﬁsr I&ﬂ@f-ﬁré%ra&@dubﬁ/e@p%@xema ¥x6813bibs
degrees of open wal | area. axi al r|¢k§78 ar e, gﬁg ressed into
S

closer proxin/8y tdbexifact |t5’:~,ab5(§: § HFS nHeTee e Bkes ?9HFD- PPRTE 1S
interfit wll sn@gfielilentodeurput at least a few of the ribs into

15 engagement. The annular ring shape of top wall 70 which
creates open center portion 71 makes the ovalizing of
sidewall 73 somewhat easier as compared to a cap with a solid
(covered) center portion.

The outer surface 79 of sidewall 73 includes a

20 circumferential series of slightly raised, relatively thin
axial ribs 80 which extend from top edge 81 to bottom rib
82. Rim 82 is notched with a uniformly-spaced series of
V-shaped notches 83. The V-shaped notches 83 create
uniformly spaced rim portions 84. The axial ribs 80 are

25 oriented relative to the rim portions 84 such that each rib
intersects a corresponding rim portion in its approximate
center. Consequently, each V-shaped notch is located at the
approximate midpoint between adjacent axial ribs 80. The
addition of notches 83 serves to relieve the compressive

30 forces so that the outer cap 36 is easier to ovalize for
removal of the inner cap. The notches provide a place for
the material to go as ovalizing occurs.

As previously mentioned, outer cap 36 is designed kith a
size and shape to fit down over and around inner cap 35 in a
35 substantially concentric manner. $Slight radial clearance is



t hereby 'enabling rib-to-rib engagenent in a circunferential direction,

thereby facilitating the effort to remove the 5 i nner cap. Wile this
rib engagenent is not ratchet tooth engagenent because it is not
unidirectional in nature, it is still hel pful,and | essens to sone degree

the extent of conpressive forces which are réquired in order to obtain
sufficient frictional contact for inner cap 35 to be renpved 10 by the
countercl ockwi,se . rot gti.on of _outer ca ot pecessary osition
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the inner cappolhe iBAe@ah MetViddh adiashd Weditos 't G441 1PINO P§. The
oval i zing occurs. /As previously nentioned, outer, cap 36,is des%gngg Wstgugh
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substanti al | ythemCehler ithr@NNdps 83 iy gathittliomd®@adseloe 1ower edge 58 of

15 the inner cap 35. The upwardly inclined lower surface 88a of
each lip 88 enables the outer cap to slide more easily over
lower edge 58 before snapping into final position. It should
be noted at this point that the frangible elements 51 are
inset slightly in a radially inward direction, thereby

20 leaving a slight recess 90 below lower edge 58. This recess
90 is engaged by the upper surface 91 of each lip 88.

This style of cap engagement is illustrated in FIG. 17
and it is clear from this drawing figure that the frangible
elements 51 can be severed from the lower edge 58 for

25 separation of the break-away ring 50 without affecting the
snap-fit engagement of lips 88 within recess 90 below lower
edge 58. This particular configuration means that the inner
cap 35 can be configured without the tamper-evident feature
and yet still receive the outer cap for creating a

30 child-resistant closure. It is also a fact that even if the
inner cap is initially designed as a tamper-evident cap, once
the container is initially opened and the tamper-evident ring
breaks away from the remainder of the cap, the cap caﬁ still
retain its child-resistant capabilities.



-19- designed into the sizes of the respective caps so as to enable the
outer cap 36 to rotate in a countercl ockwi se direction relative to the

i nner cap 35, noting the prel oad between the two caps and the slight
frictional interference 5 which is creat el In order to securely hold
the outer cap onto the inner cap in the axidl direction once the outer cap
Is applied, three radially I nwar d Iips 88 are positioned on the inside

surface 89 of bot rim 82, 88_has,a substanti al t ri_anqul ar
shape as is illu Bt % ??Eﬁﬁgi 85—§3hd§8§t8”8598WFE%HFéFgﬁFPa AF&or
appr oxi mat el yc&® mgarmsmﬂ'éle taped5| ipsiBBuateatqdal | ¥nsjaded apar ttweand
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of the dap, t e cap tainits ch rests LB (Ss .
relatlve to each other. Since the series of three lips 88

and annular lip 92 both serve to axially position and secure

the outer cap 36 onto the inner cap 35, each location can be

thought of as either the primary or the secondary location of
20 axial engagement between the two caps.

Referring to FIG. 18, the mold arrangement 100 used for
manufacturing the inner cap 35 of the present invention is
illustrated. While there are a number of mold components,
the primary focus is on the inner core 101 and outer ring 102

25 which cooperate to provide the required mold cavity for the
frangible elements 51, break-away ring 50 and the
ratchet-like tabs 49. The top portion 103 of the mold
arrangement 100 includes an inner section 103a and a
cooperating outer section 103b. The arrangement and location

30 of the parting line between these two sections enables the
top portion to be separated and removed from the molded inner
cap 35. The combination of sections 103a and 103b creates a
substantially cylindrical, cup-shaped member which includes
nozzle 104 for the introduction of molten plastic into the

35 mold cavity. Nozzle 104 is centrally positioned in inner
section 103a.



'-20- Referring to FIGS. 15-17, the engagenent between outer cap 36 and

inner cap 35 is illustrated. Included are two enlarged detail views which
illustrate the engagement of |ips 88 and a second |ocation of engagenent by
outer cap 36 around 5 top rimb57. Radial i nward upper lip 92 is

circunferential and extends below top rim57." The conbination of lip 92,
top wall 70 and the top edge 81 connecting portlon t her ebet ween creates and

def I ket 93 int h I t d.
The top rim 57 hetnd Efceccars ToliLF LoARSRFSER APoRAReLEE CREAM Ol
appr oxi mat es EIGS | al ®ramd shepehefe ppr&et 1931sAhsﬁrohttuet1|earta¢domta1FIV_@ew16n s
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the ratchet-1ike Repernbngthe Fig po?ﬂv032193do?3tﬁ@enﬁw@sﬁﬁméﬂ@éﬂéht 100
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o angerent Al SEr! 80 f0on, SlebNEEPREE. 1! bA%, SN LSS B outer
nol ded i nner nﬁmg35ncIhﬁlnqnbheainbermbrsshhpdns 2088 comt olG3mgc vdditcds a
substantjal |y, CyL{ 0071 £8! 1o F4Pe3P2RFI £ BEREL LA i11%E Wekhents 51, ring
50 and tabs 49. The top plan view of FIG. 22 and the bottom
plan view of FIG. 23 complete the detailing of the outer ring
102. The outer ring is a unitary member which moves axially
into and out of its molding orientation. Due to the design
20 of the inner core 101 and outer ring 102, and by factoring
into the mold design the anticipated shrinkage of the molded
plastic, the design of the outer ring 102 can be made as a
unitary member. A unitary design avoids the need for a split
block mold thereby avoiding the requirement for more
25 expensive tooling and higher maintenance tooling which are
generally recognized as disadvantageous when split lock
tooling is utilized.
The body portion 112 of outer ring 102 is substantially
cylindrical with square notch relief in the inside upper edge
30 113. The notch relief provides the mold cavity for the
frangible elements 51. The bolt clearance holes 114 and
threaded holes 115 are each arranged in a 3-hole pattern on
120 degree spacing. These holes are used for mounting and
moving the outer ring 102.



nozzle 104 for the introduction of nolten plastic into the 35 nol d
cavity. Nozzle 104 is centrally positioned in inner section 103a. -21-
The inner core 101 is illustrated in greater detail in FIGS. 19 and 20
where FIG 19 is a front elevational viewinfull section and FIG 20 is a
bottom pl an view. The inner core 101 in cooperation with top portion 103
defines a nold 5 cavity for the upper portion of the inner cap. 1In
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24. The next step in the ejection of the inner cap from the

15 mold is to unscrew the inner core 101 from the molded cap.
The unscrewing action effectively lowers the inner core 101
relative to the inner cap. The inner core 101 is axially
lowered below the lowermost edge of tabs 49. This leaves the
entire interior of molded inner cap 35 open as illustrated in

20 FIG. 25. The final step in the molding method is to lower
the unitary outer ring 102. As should be clear from the FIG.
25 illustration, the inclined surface 49e of each tab 49
protrudes radially outward and is pushed inwardly as the
outer ring is removed (see FIG. 26). The various molding and

25 ejection steps which have been described may be performed in
sequences other than the one sequence depicted by FIGS. 18
and 24-26. For example, section 103a could be removed first,
followed by the inner core 101 and then the outer ring 102
before finally removing section 103b.

30 In order to fabricate the individuai frangible elements
51, the inner core 101 and outer ring 102 are placed in
contact adjacent the uppermost edge of the outer ring..
Individual projections of the outer ring extend radially
inward into abutment with the outer surface of inner core

35 101. The spaces between adjacent projections create



30- 113. The notch relief provides the nold cavity for the frangible

el ements 51. The bolt clearance holes 114 and threaded holes 115 are each
arranged in a 3-hole pattern on 120 degree spacing. These hol es are used
for nmounting and noving the outer ring 102 -22- I'n the nold arrangenent
100 of FIG 18, the inner core 101, outer rl%% 102 and top portion 103 are
oriented in their initial position ready for plastic to be injection

nol ded. The defined nold cavity 118, corresponds t e de |red sha
for inner capt®5r@fPerd éEEoﬂﬂ?énﬁaVbFYtH@rgﬁPPEiHgﬂg Hﬁ§b§QﬁJﬁam§n
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once the5top ort em)ve I's Illustrate G 24 next
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i nner core 10ér£ﬁ9irbleeemeinéﬁéscam11Tbalqn§ﬁ59mnf@ana<theoa:ﬁféze0ddx\eelahd
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each tab 49 preintenancadrafpyrenendsd and is pushed inwardly as the outer

ring is removed (ggepFbiodbly dBScYabbaysthe! P10FaaNdy2of tARCIdPMm Al eps
whi ch have been descrlbed may” be erformed.in sequences other than the one

sequence depi EeRArpbes| and ¢gnaggted. by thip peabgeRe s&QHIGRSIFe cdAT be

renoved firsttab 49 is connected to the lower edge of ring 50 such that

15 the junction of ring 50 and section 4%a provides a hinge
location for the initial inward bending of each tab as the
outer ring 102 is separated from the molded part. The inward
bending of each tab 49 as the outer ring is removed is
illustrated in FIG. 26.

20 Due to the fact that ring 50 is circumferential and
continuous in nature, it resists any radially inward bending
or deflection as a result of removing the outer ring.
Consequently, the hinging location is between ring 50 and
tabs 49. This particular relationship between the various

25 portions of the molded lower part of the inner cap 35
continues as the tabs 49 are folded upwardly and locked in
the folded orientation behind annular bead 55.

There are two options for the procedure to fold the tabs
behind the annular bead 55. With the inner cap oriented as

30 illustrated in FIG. 26, though with the outer ring 102
completely removed, the tabs are bent inwardly.
Consequently, when the inner core 101 is axially raised and
reinserted into the molded inner cap 35, the outer edge of
the inner core abuts up against the surfaces of the

35 individual tabs 49. Continued upward advancement of the



followed by the inner core 101 and then the outer ring 102 before finally
renmovi ng section 103b. 30 In order to fabricate the individual
frangi bl e elements 51, the inner core 101 and outer ring 102 are placed in
contact adjacent the uppernost edge of the ogper ring. Individual
projections of the outer ring extend radially inward into abutnent with the
outer surface of inner core 35 101. The spaces between adj acent

proj ections cLeate -23- _correspeondi ng_nol.d.cavit r{ians i in furn
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surroundi ng pé?t?%%ggg?gﬁﬁg %ﬁnggGgé 8wﬁlghlilaﬁclude the undercuts in the
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outer ring 102 and there ude _t he_nee 0 split block toolin
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102 is separapgd theMohiBermahdedePant. 1T iadu &veandimg Qfp cadlk tife 49 as
the outerring is_renoved is illustrated in FIG 26. 20 Due to the
fact that ringaBélﬁslﬁiPéﬁﬁﬁéréﬁﬁpﬁﬁrgﬁﬁchﬁﬁ AOREE B UngeR elOWeTF esj st s

any radially puashtégbagdingtothdekuegbices af ahecRdIded HaWUNG tTiRiOUL er
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position behind annular bead 55. When the handle is released
15 so as to ready apparatus 121 for the next cap, the biasing
spring returns the handle and the moveable inner plunger to
their initial position as illustrated in FIG. 27.
While the invention has been illustrated and described in
detail in the drawings and foregoing description, the same is
20 to be considered as illustrative and not restrictive in
character, it being understood that only the preferred
embodiment has been shown and described and that all changes
and modifications that come within the spirit of the

invention are desired to be protected.



25. portions of the nolded |ower part of the inner cap 35 continues as the
tabs 49 are foI and 'l ocked in the fol ded orientation behind
annul ar bead 55| M’{Emw ptions for the procedure to fold the tabs
behi nd t he annul ea t he inner Gap or i ent &his $iset3Ws Been Réplpsedr at ed
in FIG 26, though with the oufer ring 102 conpletely bs are
bent inwardly. Consequently, when the inner core 101 i wmlunru

d and
reinserted into t nDJde i nn é cap 35, the outer edge I nner core
abuts up agai nst ’Y £ SF FRlRLngy Wle 35 individual- tabs 49. Conti nued
upward advancenent of the -24- inner core bends the tabs upwardly and
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121 incl ydes andl e 122, statlonary outer sleeve 123, noveabl e inner
pl unger 124 éﬁwmﬁ%ﬁﬂﬁ@ spring 125. In order to use apparatus 121, the

nDIdedhcap of H‘%nzﬁh$§rg?dﬁrE§diﬂ% %ngﬂdnﬁherﬁﬂiﬁg sbpewall?gorkipmaced
over the cap. t he_handl e i s pushed downwa , _the i nper plunger

| ower s, pusrnwﬁggh) HElnete? %u??%%e%eBYefh%ofgfﬁédaPabguﬁgﬁefhbgvﬁgphgd
step results surtdend g imﬂe@ﬁib}ded into a | ocked position behind annul ar
bead 55 When the, ,fgaﬁ%é 'é &pead 48 upfePSwhon BRAYaAPRALALHSIATL T OF

t he next cap, the bi asih handl e and t he noveabl & i nner
pl unger NXJtrﬁﬂﬂeaﬁﬁddaﬁufﬁgmmﬂbﬂga%1d$W@§lréPédePﬁaE?@Pn27W1@hlF@ethe

i nvention hagbeeial | setért edlraad 9§$€ﬁébﬁécknfﬂﬁi§h| Enthaecéhwlm and
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and not rest rilgimteH %%%r%ﬁ?ﬁ}yl?ﬂ B@?nbnﬁﬁHeFEPOBB t REEPInFY ﬁ@nt ly
preferred concentric therewith;

an annular ring pattern of ratchet teeth in unitary

15 construction with said annular ring top wall portion and
oriented toward the upper wall of said inner cap, said upper
wall having formed therein an annular ring pattern of
receiving depressions and said ratchet teeth engaging said
receiving depressions when the outer cap is turned in a

20 clockwise advancing direction so as to rotate the inner and
outer caps together and thereby cause the advancing threaded
engagement of the inner caﬁ onto the neck finish, the ratchet
teeth sliding over the receiving depressions when the outer
cap is turned in a counterclockwise removal direction, at

25 least one series of axial ribs in unitary construction with
the sidewall of said outer cap and oriented towards the
sidewall of said inner cap; and

a plurality of axial ribs in unitary construction with

the sidewall of said inner cap and oriented toward the

30 sidewall of said outer cap, whereby ovalizing of said outer
cap by oppositely and inwardly directed compressive forces
brings a plurality of said axial ribs of said outer cap into
the proximity of the axial ribs of said inner cap whereby
turning of the outer cap in a counterclockwise removal
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t anper - evi d@artdassurandf claim 1 which further includes an outer cap
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annular ring to said lower edge portion, and a plurality of
tabs bent upwardly, said frangible elements being radially
spaced outwardly from said annular bead and defining

20 therewith an annular channel, a portion of said tabs being
positioned within said annular channel, whereby said annular
bead is used to hold said tabs in their folded position, and
whereby tab abutment against said annular lip during removal
of said closure cap causes said frangible elements to break,

25 separating said annular ring from the remainder of said
closure cap.

3. The child-resistant closure of claim 1 wherein the
sidewall of said inner cap extends downwardly from said upper
wall to a lower edge portion.

30 4. The child-resistant closure of claim 3 wherein said
inner cap further includes, in unitary construction with said
sidewall and said lower edge portion, an annular bead
downwardly extending beyond said lower edge portion.



5: . The tanper-evident closure of claimd4 wherein said outer cap includes
an annular ring pattern of ratchet teeth in unrtarﬁhgqpst uctron wth said

annular ring top wall portion and being oriented to V'M 1acwall of
said closure c havi ng faormed ther ” ring
pattern of reCEmlﬁmlﬁmn)mu s and said ratchet t ai d
recei vi ng depressi bnst wikn % outer cap is turned in a clockmrse advanci ng

direction so as to rotate the closure cap and outer cap together and

t her eby cause the advanci ng_ t hreaded engagenent of the ¢l osure cap _onto the
neck finish. 6. 5The ThepehildrReRisEAREFLOBRIEI GF nFEatNetoALER dUghaT
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circunferentially-extending series of axial ribs and each tab of said
plurality of tabs having a ratchet-1li ke shape and said plurality of tabs
bei ng desi gned ahd cobkercbitd-fesishantbatésafeenfagéaemt 6wiwhierelia sexdides
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seal i ngd%n open-t opped_ cont af ner avrng an externa cre rea formed on
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cl ockwi se advancing direction so as to rotate the inner and outer caps

together and th%;gby fﬁ@sghifg-rgg?ggéﬂg tféggre of claim 7 wherein said

20 neck finish defines a circumferentially-extending series of
axial ribs and each tab of said plurality of tabs having a
ratchet-like shape and said plurality of tabs being designed
and constructed for anti-backoff engagement with said series
of axial ribs.

25 9. The tamper-evident closure of claim 2 which further
includes an outer cap having an annular ring top wall portion
which defines an open center portion and further having a
surrounding sidewall.



engagement of the inner cap onto the neck finish, the ratchet teeth sliding
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A hanper - evi#RFE EiBidhe for seal i ng an open-topped contai ner having an
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therewith anand oriented toward the sidewall of said outer cap, whereby
ovalizing of said outer cap by oppositely and inwardly

directed compressing forces brings a plurality of said axial
ribs of said outer cap into the proximity of the axial ribs
25 of said closure cap whereby turning of the outer cap in a
counterclockwise removal direction results in axial rib
engagement to enable the closure cap to be threadedly removed

from the neck finish.

13. The tamper-evident closure of claim 12 wherein said
30 neck finish defines a circumferentially-extending series of
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plurality of tabs aV|ng a ratchet-li ke shape and said plurality of tabs
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of the |nnerCEEBrF§6H9the neck 20 finish is achieved by ovalizing the
outer chp so as kOochbst@e cap having an upper wall and an internally-

threaded, surrounding sidewall, said sidewall extending
downwardly from said upper wall to a lower edge portion, said
closure cap further including, an annular bead downwardly
extending beyond said lower edge portion; and

20 tamper-indicating means comprising a break-away annular
ring depending from said lower edge portion of the sidewall,
a plurality of frangible elements detachably securing said
annular ring to said lower edge portion, and a plurality of
tabs bent upwardly, said frangible elements being radially

25 spaced outwardly from said annular bead and defining
therewith an annular channel, a portion of said tabs being
positioned within said annular channel, whereby said annular
bead is used to hold said tabs in their folded position, and
whereby said tabs cooperate with said neck finish during

30 removal of said closure cap, causing said frangible elements
to break, thereby separating said annular ring from the
remainder of said closure cap.



I ntQ engagenent ribs on the inner cap with ribs on the inside surface of
the sidewal|l of the outer cap. By neans of rib engagenent and frictional
interference, the outer cap is usedto renove the i nnéhis&&peHas Been Repla
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1l6. The tamper-evident closure of claim 15 which further

includes an outer cap having an annular ring top wall portion
which defines an open center portion and further having a
surrounding sidewall.

5 17. The tamper-evident closure of claim 15 wherein said
neck finish defines a circumferentially-extending series of
axial ribs and each tab of said plurality of tabs having a
ratchet-1like shape and said plurality of tabs being designed
and constructed for anti-backoff engagement with the series

10 of axial ribs of said neck finish.



