DI{SEPEN ING CLOSURE W TH TW ST COLLAR TECHNI CAL - FI ELD Thrs i nventsi §i relateSFQ
to closures for- containers, . and nore particularly to a dispensing closure -~
“whi ch can be mani pul ated’ between a cl osed- ori ent ation and an open,

di spensing orientation. BACKGROUND OF THE | NVENTI ON AND TECHNI CAL PROBLEMS
POSED BY THE PRI OR ART Designs have been proposed for containers used with
fl owabl.e substances wherein a closure is provided for being attached to the
cdnt ai ner nouth and wherein the closure includes a flip-up spout or nozzle
assenbly for dispensing the container contents. See, for exanple, U.S.
Patent Nos. 4,776,501, 4,645,086 and 3,516,581. The cl osures disclosed in
‘t-he above- referenced patents require that'tHe “operat or push down on a top,
rear portion of the closure in order to plvot the closure to the dispensing
orientation. On the other ’ ! .l oses a
closure in which a tiltabl®& Cumvl TotT T atabl e coll ar,
and rotation of the collar operates ﬂﬁﬂﬂﬂ;ﬂ&itiiﬁﬁbng to tilt the actuator

between the closed and opefpgsihiREioNPkbfathe bl baBLarast ¢akor W thin a

r ot at abl e
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containers, and more particularly to a dispensing .

closure which can be manipulated between a closed

orientation and an open, dispensing orientation.

BACKGROUND OF THE INVENTION

i  aND

. TECHNICAL PROBLEM8S POSED BY THE PRIOR ART
Designs have been proposed for containers used

with flowable substances wherein a closure is provided

—

for being attached to the container mouth and wherein
the closure includes a flip-up spout or nozzle assembly
for dispensing the container contents. See, for
example, U.S. Patent Nos. 4,776,501, 4,645,086 and
3,516,581. '

The closures disclosed in the above-referenced
patents require that the operator push down on a top,

-

rear portion of the closure in order to p1vot the
closure to the dlspen51ng orientation. On the other
hand, U.S. Patent No. 4,838,460 discloses a closure in
which a tiltable actuator is mounted within a rotatable
collar, and rotation of the collar operates through a
cam ring to tilt the actuator between the closed and
open p051tlons.

While the tiltable actuator within a rotatable
colla} as disclosed in the U.S. Patent No. 4,838,460 may
functien generally satisfactorily for the purpose for
which it was designed, it would be desirable to provide
an 1mproved dlspensing closure with structural and

SI 'operat10na1 advantages.
. Specifically, it would be desirable to provide
a cam drive system that could be located in a relatively
small region of the closure and that would not require



cof lar_as discl sed in the U S Patent No. 4 838 460 may function generally
satlsfactorlly or the purpose for which it was designed, it would be -
desirable to prgvide an .i nproved di spensing closure with structural and
oper ati onal advant ages. Specifically, it would be desirable to provide a
camdrive systemthat could be located ina relatively small region of the
closure and that would not require extensive circunferential camtracks
around all or nost of the closure. Further, it would be advantageous if the
conponents of such an inproved design could be relatively easily .
manuf actured and readily assenbled. Additionally, it would be beneficial if
such an inproved design could provide a "W ¢gh-style" exterior configuration
substantially free from functional details and instructional nonencl at ure

or indicia. Final wou be des eto rov n.iaproved_desi
o e veur moeotamebvEnEiPaRReeeant SN ek ER¥AS ~RBphA AL LC Y
closure to a conofii the chosurautonatic, hlgh speed, cappi ng machi ne or

encountered during use of ﬁggFﬁggsuig qufdpgésgavgggagggugnggv%hggntIy or

intentionally apply an unusua
components of such an improved design could be

relatively easily manufactured and readily assembled.

Additionally, it would be beneficial if such
an improved design could provide a "high-style" exterior
confiéuration substantially free from functional details
and instructional nomenclature or indicia.

o Finaliy, it would be desirable to provide an
improved design which would accommodate the torque
encountered during application of the closure to a
container in an automatic, high-speed, capping machine
or encountered during use of the closure by a person who
nay ihadvertently or intentionally apply an unusually
high torque to the closure. .

The present invention provides an improved
closure which can accommodate designs having the above-
discussed benefits and features. '

SUMMARY OF THE INVENTION

_ The present invention provides a novel
dispeﬁsing closure which can have a contemporary, clean
design with virtually no visible functional details or
instrﬁétional nomenclature. The closure compbnénts can
be relatively easily manufactured and reédily assembled.
The design can accommodate significant torque that could
be applied to the closure during application of the
closure to a container with an automatic capping
machine. -

The closure includes a base for being mounted

S '"t& a container at the container opening. The base is
held tightly on the container, as with a suitable
threaded engagement, so that it is restrained against
rotat}on relative to the container during normal

i
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c capping machine. The closure includes a base for being

mounted to a container at the container ofedi fg. The base is held tightly

on the contai ner,

as with a suitable threaded engagenent, so that it is

restrained agalnst ation_r Iat| Y to th alne ring_n
REPLACEMENT SHEEYPS %aéb?)rér%:Fl FLoRMER] ooThg ! %%ggnﬁﬁf ?ng%ggkarge
di schar ge passagpaésaqeoﬂunncomMungcatihgthEthohhalqentapnarngpenlng.

An actuator is mounted on the base to prevent
any substantial, relative, rotational movement between
the base and actuator about a central axis while
accommodating movement of the actuator between a closed
position occluding the discharge passage and an open
position permitting flow out of the discharge passage.
In a preferred embodiment, a hinge means is provided for
mounting the actuator on the base, and the hinge means
is spaced from the base discharge opening. '

In the preferred form, the hinge means
includes a pair of spaced-apart pedestals on the base,
and e?ch pedéstal defines a fulcrum member having an
engaging surface that is at least partially cylindrical.
The actuator has a pair of spaced-apart bearing members
which each define a bearing surface that is at least
partially cylindrical for engaging one of the fulcrum
members to accommodate the tilting of the actuator.

A collar or ring is mounted on the base for
rotation relative to the base and actuator about the
central axis. The ring and base together define a
cooperating cam drive means for effecting the tilting of
the actuator between the open and closed positions.

According to one aspect of the invention, the
cam drive means preferably includes a cam member
extending radially inwardly from the ring, and the
actuafor defines at least one groove extending along a
portion of a helix for receiving the cam member in

dr1v1ng engagement.

—

According to a further aspect of the .
invention, the ring preferably includes a radlally
inwardly extending stop member. Either the base or the
actuator defines an abutment which is axially aligned
with ﬁhe stop member. Thus, rotation of the ring in a



An; actuator is nounted on the base to prevent any substantial, relative,
rotational novement between the base and actuator about a central axi s
whi | e accomodat i ng novenent. of the actuator between a closed position

occl udi ng the di scharge passage and an open position permtting flow out of
t he di scharge passage. In a preferred enbodi nent, a hinge neans is provided
for nmounting the actuator on the base, and the hinge neans is spaced from

t he base di scharge opening. In the preferred form the hinge neans includes
a pair of spaced-apart pedestals on the base, and each pedestal defines a
ful crum menber having an engaging surface that is at |east partially
cylindrical. The actuator has a pair of sﬁaéeﬁ-apart beari ng menbers which
each define a bearing; surface that is at |least partially cylindrical for

engagi ng o ft t d f
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the actuator bet g&n a i ons. Accor t 0 one, aspect
of the inventior® thetbﬁnﬁ tmenheﬁﬂsP§¢E¢EFaSP?tFﬁEIHﬁt§t&°3aﬁpnﬁhﬁ Ly
extendi ng radi alyréappsdly fromthe ring, and the actuator.defines at

east one groove eXtehdlngIglgngrgferred form of the cam drive means,
the actuator defines a pair of spaced-apart grooves that
(1) are each circumferentially spaced from the hinge
means; (2) each define a portion of the helix that is
sﬁ;sténtially identical to the other portion, and (3)
are circumferentially offset relative to each other but
have the same axial position on the actuator. The ring
has a'pair of cam members for being received in the
groovés. _

According to a further aspect of the
invention, at least a portion of either the ring or the
base is resilient to accommodate temporary radial
deflection. Further, the base defines an outwardly
projecting flange. The ring has a generally cylindrical
inner surface around the flange. The ring defines at
least one lower retention member that projects inwardly
from ?he inner surface and terminates in a distal inner
~end. : ' ’

_ The ring further defines at least one upper
retentlon member that projects inwardly from the inner
surface and that is axially spaced from the lower

_ retenﬁion member. The upper retention member has an
engaging surface facing generally in the axial direction
toward the lower retention member. The lower retention
member defines a support surface facing generally in the

- 'axlal direction towatd the upper retention member.

The lower retention member further defines a-
guide surface extending from the distal inner end of the
lower;retention'member toward the ring cylindrical inner
surface so that the axial distance between the support



‘portion of a helix for receiving the cam nmenber in driving engagenent.
According to a further aspect of the invention, the ring preferably
includes a radially inwardly extending stop nmember. Either the base or the
actuator defines an abutnent which is axially aligned with the stop nmenber.
Thus, rotation of the ring in a -4- selected direction carries the cam
nmenber- in the groove to nove the actuator to one of the open and cl osed
positions and carries the stop menber into engagenent with the abutnent to
prevent further rotation in that direction. In a preferred formof the cam
drive neans, the actuator defines a pair of spaced-apart grooves that (1)
are each circunferentially spaced fromth& & fMge means, (2) each define a
portion of the helix that is substantially i denti cal to t he other portion,

and (3) are C|rcunf rentia I%?ﬂ%fset elatjve to eac €$ er _but have the
sane axi al. p05|t§%ﬁ|%ﬁ|t$% ?o?ur e NG RA%eE BArt SRCESRPMBHbers for
bei ng recei ved iradiml glistasce Afxom dthhg imnerfemdhef theetowet t he

retention member. This structure permits the base to be
inserted into the ring with the ring flange being gquided
by the lower retention member guide surface to radially
deflect at least a portion of either the base or ring to
accommodate movement of the base flange past the inner
end of the lower retention member. This causes the
bege flange to be lodged between the ring upper and
lower retention members.

Numerous other advantages and features of the
present invention will become readily apparent from the
following detailed description of the invention, from
the claims, and from the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

: In the accompanying drawings that form part of
the sbecification, and in which like numerals are
emplofed to designate like parts throughout the same,

‘ FIG. 1 is a perspective view of the closure of
the present invention shown in a closed orientation:;

_ FIG. 2 is a perspective view of the closure
shown in an open orientation:; _

FIG. 3 is an enlarged, exploded, perspectlve
view of the closure,

_ FIG. 4 is a plan view of the closure base
mounted within the collar or ring and with the actuator
omitted to reveal underlying detail; ,

FIG. 5 is a greatly enlarged, fragmentary,
cross-sectional view taken generally along the plane 5-5
in FIG. 4;

<R T FIG. 6 is & greatly enlarged, fragmentary,
cross-sectional view taken generally along the plane 6-6
in FIG. 1z



I nvention, I east-a portion of either the ring or the base is resilient
to acconnudate tenporary radial deflection. Further, the base defines an
outwardly projecting flange.:The-ring has a generally cylifdrical inner
surface around the flange. The ring defines at |east one |'Ovier retention
menber that projects inwardly fromthe inner surface and termnates in a
di stal .inner end. The ring further defines at |east one upper retention
menber that projects inwardly fromthe inner surface and that is axially
spaced fromthe | ower retention nenber. The upper retention nenber has an
engagi ng surface facing generally in the axial direction toward the | ower
retention menber. The 1ower retention nenberédefines a support surface
facing generally in the axial direction tomard the upper retention nenber.
The | ower retention nenber further, defines surface extending from
the distal inner end of th&I%wer %setaeﬁqw "'E‘iﬁé!rcf W’
cylindrical innercrusd-asctsivridlatviidwe takerl glirstraidey tﬂom;erth@q:hmo’r-tﬂ
-5- surface and %3{ %ﬁ(‘f ace i ncreases with increasing radial distance
fromthe inner e né 1 ower :

FIG. 8 is a cross-sectional view taken

generally along the plane 8-8 in FIG. 6 with the tilted
open orientation of the closure shown in phantom by
dashed lines;
- FIG. 9 is a perspective view of a second
embodiment of the closure of the present invention shown
in a closed orientation; ’
- FIG. 10 is a perspective view of the second
embodiment of the closure of the present invention shown
in an open orientation;
.l FIG. 11 is an enlarged, exploded, perspective
view of the second embodiment closure; _

FIG. 12 is a perspective view of the body and
actuator of the second embodiment of the closure in an
as-molded configuration prior to being reconfigured and
assembled with the closure ring;

: FIG. 13 is an enlarged, plan view of the ring
of the second embodiment of the closure;

FIG. 14 is a greatly enlarged, cross-sectional
view taken generally along the plane 14-14 in FIG. 9
with the container omitted for ease of illustration; and

g FIG. 15 is a greatly enlarged, cross-sectional
view taken generally along the plane 15-15 in FIG. 10
with the container omitted for ease of illustration.

' DESCRIPTION OF THE PREFERRED EMBODIMENTS

: While this invention is susceptible of
embodiment in many different forms, this specification

f:k

“‘and the accompanying drawings disclose only some
specific forms as examples of the invention. The
invention is not intended to be limited to the
embodiments so described, however. The scope of the

- invention is pointed out in the appended claims.



retenti,on menber. This-structure permts the base to be inserted into the
ring with the ring flange being guided by the |lower retention menber ‘guide
surface to radially deflect at |east  a portion of either the base or ring
to accommodat e novenment of the base flange past the inner end of the |ower

retention nenber. Thi s causes the base flange to be | odged between the
ring upper and | ower retenti on menbers. Numerous ot her advantages and
features of the present invention will becone readily apparent fromthe

foll owi ng detailed description of the invention, fromthe clains, and from
t he acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS I n the
acconpanyi ng drawi ngs that form part of tﬁé'%ﬁécification, and in which

li ke nunerals are enployed to designate |ike parts throughout the sane,

FIG 1 is a perspective vigw of _the clqsure. o the S ven homn
in a closed orientati on; ?85 33Ps 8§p§F§8£&P &S §T%ﬁg§ ?L

in an open orieniaVbnhioﬁIEs 8eserihedniinr §bd, nexpaédéuprpghtpeopem@bmngN
of the C'Osurerlﬁbghtéohs nf! 28rihkC%ush BQeugggiurioQé§e EB#gk%ﬁﬁMﬂ'“'ﬁ

the collar or the actuator omt fo revedl erl |ng
detail; FIG 5 |§ &- gr el ysed| wikbgrefexgnent Py this position. Te'win

be understood, however, that the closure of this
'invention may be manufactured, stored, transported,

used, and sold in an orientation other than the position
described.

A first embodiment of the dispensing closure
oE“the present invention is illustrated in FIG. 1
wherein the closure is represented generally by
reference numeral 20. The closure 20 is adapted to be
mounted on a container 22 which may have a conventional
open mouth defined by a neck 23 (FIG. 6) or other
suitable structure. -

As best illustrated in Fiq? 3, the closure 20
includes a closure base 24 for securement to the
oontainer 22. In the illustrated first embodiment! a
rotatable collar or ring 25 is mounted to the closure
base 24, but the a rotatable collar or ring 25 is not
directly attached to the container 22. The base 24
includes a generally cylindrical, peripheral wall 26 and
a generally.transverse closure wali, deck, or flange 28
which extends across the top of the base 24.

The cylindrical wall 26 of the closure base 24
is adapted to engage the outer periphery of the top of

~ the container neck 23 (FIG. 6)around the container mouth
(as with threads, not illustrated). Other suitable
engaging means (e.g., snap-fit beads with anti-rotation
stops) may be prov1ded to secure the closure base 24 on

S "the container 22 -~ prov1d1ng that-the base 24 is
secured sufficiently tightly to the container to prevent
relatlve rotation between the base 24 and container 22
during normal use of the closure 20. Alternatively, in
- some applications the closure base 24 could be non-



“cross-sectional view taken generally along the plane 5-5.in FIG 4; FIG. 6
is a greatly enlarged, fragnentary, cross-sectional view taken generally
along the plane 6-6 in FIG 1; - -6- FIG 7 is a greatly enl arged,
fragmentary, cross-sectional view taken generally along the plane 7-7 in
FIG 2; FIG 8 is a cross-sectional view taken generally along the plane
8-8innFIG 6 with the tilted open orientation of the closure shown in
phant om by dashed linés; FIG 9 is a perspective view of a second

enbodi ment of the closure of the present invention shown in a closed
orientation; FIG 10 is a perspective view of the second enbodi nent of the
cl osure of the present invention shown in'éﬁ’dben orientation; FIG 11 is
an enl arged, expl oded, - perspective view of the second enbodi nent cl osure;

FIG 1215 a per spogbiug,yl e olnbheeBody 20d, ek ahetaly WiknS ot
' container 22.

An annular sealing ring 30 may be provided as
shown in FIG. 6 for engaging an interior edge of the
contaiher neck 23 at the container mouth to effect a
tight seal. |

' The closure base 24 includes a discharge
passage 40 as best illustrated in FIGS. 3, 4, 6, and 7.
Iqﬁthe preferred embodiment, the closure base 24
includes a discharge tube 42 projecting upwardly from
the deck or flange 28, and the discharge passage 40 ie
defined within the tube 42. The tube 42 communicates
through the flange 28 with the container interior at the
1oweriend of the tube 42 through_the discharge passage
40.

The closure base 24 includes an abutment 44
(FIGS.: 3, 4, 6, and 7) which projects upwardly from the
flange 28 at the periphery of the flange. The abutment
44 is adapted to intermittently engage portions the ring
25 during operation of the closure 20 in a manner
described in detail hereinafter.

- The elosure body 24 receives a nozzle assembly
or actuator 60 as best illustrated in FIGS. 1, 2, 3, 6,
7, and 8. The actuator 60 includes a coopefating top
wall 52- (FIGS. 1, 2, 3, 6, and 7) and a depending front
flangé 64 (FIGS. 2, 3, and 8).

f The actuator 60 also has a pair of spaced~-
apart, depending, bearing members 71 (FIGS. 3, 6, and 7)
whichfere spaced from the discharge passage 40. The
membeis 71 cooperate with the base 24 to define a hinge

'héénseaecommodating the tilting of the actuator 60
between a closed position (FIG. 1) occluding the
discharge passage 40 and an open position (FIG. 2)
permi;ting flow out of the discharge passage 40.

fé:ii_



as:mol ded- configuration prior -to being reconfigured and assenbled with the
closure ring; FIG 13 is.an enlarged, plan view of the ring of the second
enbodi ment of the closure; FIG 14 is.a greatly entarged, cross-sectional
view taken generally along the plane 14-14 in FIG 9 with the container

omtted for ease of :illustration; and FIG 15 is a greatly enlarged,
cross-sectional view taken generally along the plane 15-15 in FIG 10 with
t he .container omtted for ease of illustration. DESCRI PTI ON OF THE

PREFERRED EMBCDI MENTS Wil e this invention is susceptible of enbodinent in
many different forns, this specification and the acconpanying draw ngs
di scl ose only some specific forns as exanpte® of the invention. The
invention is not intended to be limted to the enbodi nents so descri bed,

however. The scope of the inventiqn i.s pointed_out in_the ended cl ai ns.
-7- For ease of descriptiof? PREYY a 5% rﬂl'?ﬁ%rhalstﬁlaqo"g H@ﬁ‘fﬁoai n

the normal (upri patiy ofcspaced-apartt pedemtdliscraes (RIGS &5, Wpes, admder)

horizontal, etc. go3iiad Walik 'oF Trpdiidely Hatii ' fli¥ud mdfddrs 68
which each have an engaging surface 70 which is at. least
partially cylindrical. The actuator bearing members 66
each include an inwardly facing track or ledge 72 having
at least a partially cylindrical bearing surface 74 but
(FIG.: 6) at one end for engaging the partially
cg}inérical surface 70 of one of the pedestal fulcrum
members 68 to accommodate the tilting of the actuator 60
relative to the base 24. '

In a preférred form of the invention, the base
pedestals 66 and/or the actuator bearing members 71 are
sufficiently resilient to accommodate assembly of the
actuator 60 onto the base 24. 1In particular, the
pedesials 66 may be sufficiently reqilient'to be
deflected inwardly and/or actuator bearing:members 71
may be sufficiently resilient to deflect outwardly as
the actuator 60 and base 24 are pushed together into the
initially closed relationship illustrated in FIG. 6. To
assist in this process, wherein each base fulcrum member
68 is;forced past, and located on top of, the actuator
bearihg member ledge 72, the top of each fulcrum member
68 is'preferably chamfered as indicated in FIGS. 3 and 4

" by reference numeral 76. Further, the bottom edge of
each bearing member 71 is chamfered as indicated at
reference numeral 73 in FIGs. 3, 7, and 8. -

To facilitate the mounting of the actuator 60
to the base pedestals 66, the actuator bearing members

_ 71 each preferably having a chamfer 73 (FIGS. 6 and 7)
= along the bottom inside edge.

) When the actuator 60 is pivotally mounted to
the ciosure base 24, the actuator 60 can be pivoted, by
nOVe1¥means described in detail hereinafter, from the

. _ closeg position (FIGS. 1 and 6) to the open position



be, undgrstood, however, that the closure of this invention may be
manuf-act ured, stored, transported,.used, and soldin an orientation other
t han, the position described. A first enbodi ment of the dispensing closure
“of the present invention is illustrated in FIG .1 wherein the closure is
represented generally by reference nuneral 20. The closure 20 is adapted to
be nounted on a container 22 which nmay have a conventional open nouth
défined by a neck 23 (FIG 6) or other suitable structure. As best
illustrated in FIG 3, the closure 20 includes a cl osure base 24 for
securenent to the container 22. In the illustrated first enbodi nent, a
rotatable collar or ring 25 is mounted to~tR® &l osure base 24, but the a
rotatable collar or ring 25 is not directly attached to the container 22.

The base 24 incl % enera %y&begrl al %H naL 3? El a

S
general |y transvz gg CI% | B fe 65%5 AFRIAkgT) o
the top of the b59e124ex15bsedylabnme| thie topl o6 thle idlesures wodlas®r’4 i s
adapted to engag%-hge Jguter periphery of the top of the container neck 23
(FIG 6)around thé confainer mouth (as with threads, not illustrated).

O her suitabl e engagi ng nedhe aetgatorngp- fincludess austrusture emtthe
stops) may be prewteenh sar¥deed off RheCkepuiallase ¢hi®h functions ~--

depending upon the orientation of the actuator 60 -- to
either permit dispensing of flowable material from the

container discharge tube 42 or occlude the passage 40 to
pEevent flow out of the discharge tube 42. 1In |
partieular, as shown in FIGS. 6 and 7, the actuator 60
includes a forwardly extending nozzle or channel 70
which merges with, and opens into, a partially
cylindrical sealing wall 79. The wall 79 surrounds and
seals the upper periphery of the discharge tube 42 when
the actuator 60 is in the closed position as illustrated
in FIG. 6. For example, the wall 79 forms a seal around
the outer periphery of the discharge tube 42 as
indiGEted by reference number 80 at the front of the
tube 42 and as indicated by the reference numeral 84 at
the rear of the tube 42.
Preferably, a sealing plug 86 pro;ects
downwardly from the bottom of the actuator top wall 62.
The sealing plug 86 has a generally cylindrical or
annular configuration and is adapted to enter into the
opening at the top of the discharge tube 42 to sealingly
occlude the discharge passage 40 in the tube 42 when the
actuaﬁor is in the closed position as illustrated in
FIG. §.
i On the other hand, when the actuator 60 is
tllted~t0 the dlspensing position as 111ustrated in FIG.
7, then the front portion of the sealing plug 86 is
tilted away from the top of the discharge tube 42 to
permif flow of the material out of the discharge passage
: in the tube 42 through the dispensing nozzle 70. When
. : the actuator 60 is tilted to the dispensing;position as

%Y



the container 22 -- providing that-the base 24 is secured sufficiently
.tightly to the container.to prevent relative rotation between the base 24
and container 22 during normal use of the closure 20. Alternatively, in
sone applications the closure base 24 could be non- ~ -8- releasably
attached to, or fornmed unitary with, the container 22. An annul ar sealing
~ring 30 may be provided as shown in FIG 6 for engaging an interior edge of
the contai ner neck 23 at the container nouth to effect a tight seal. The

cl osure base 24 includes a discharge passage 40 as best illustrated in
FIGS. 3, 4, 6, and 7. In the preferred enbodinent, the closure base 24

I ncl udes a di scharge tube 42 projecting uﬁW&ﬂdFy fromthe deck or flange
28, .and the discharge passage 40 is defined within the tube 42. The tube 42

end of the tube 3PREEEERE HE AT T gsns Bl T Featd Halidlen e 50"
i ncl udes an abut seafl the( Buter perdipheryaof thesmuppgemmesidafs thewar dl y from
the discharge tube 42 so that the container contents, while
being dispensed into the nozzle 70, cannot leak out
around the top of the discharge tube 42.

The twist ring or collar 25 includes novel
structures for accommodating the mounting of the ring 25
cn the closure base 24 for rotation relative to both the
b§§e 24 and the actuator 60. In particular, and as can
be seen in FIGS. 3 and 4, the ring 25 defines three,
lower; retention members 91, 92, and 93. The ring 25
also defines three upper retention members 101, 102, and
103 which each project inwardly from the inner surface
of theyring 25. The upper retention members 101, 102,
and 103 are axially spaced from the lower retention
members 91, 92, and 93. -

As illustrated in FIG. 5, the flange 28 of the
closure base 24 is received between the upper retention
members (such as upper retention member 102 illustrated
in FIG. 5) and the lower retention members (such as the
lower retention member 92 illustrated in FIG. 5). To
this end, each upper retention member 101, 102, and 103
has an engaging surface, such as surface 108 for the |
upper retention member 102 illustrated in FIG. 5, and
that surface faces generally in the axial direction
toward~the lower retention members 91, 92, and 93. Each
1owerfretention member defines a support surface, such
as the support surface 112 for the lower retention
member 92 illustrated in FIG. 5, which faces generally
upwardly in the axial direction toward the upper
Eha i ‘rétention members 101, 102, and 103.

2 The lower retention members also each define a
guide surface, such as the guide surface 116 illustrated
for the lower retention member 92 in FIG. 5, and the

o guideﬁsurface 116 extends from the distal, inner end of



‘flange.28 at the periphery of the flange. The .abutment 44 is adapted to
iFntermittently engage portions the ring 25 during operation of ‘the closure
20 in.a manner described in detail hereinafter. The cl osuré body 24 '
receives a nozzle assenbly or actuator 60 as best illustrated in FIGS. 1,
2, 3, 6, 7, and 8. The.actuator 60 includes a cooperating top wall 62
(FIGS. -1, 2, 3, 6, and 7) and a depending front flange 64 (FIGS. 2, 3, and
8). The ‘actuator 60 also has a. pair of spaced- apart, depending, bearing
menbers 71 (FIGS. 3, 6, and 7) which are spaced fromthe di scharge passage
40. The nenbers 71 cooperate wth the base 24 to define a hinge neans
acconmodating the tilting of the act uat or '63%é&t ween a cl osed position
(FIG 1) occluding the-discharge passage 40 and an open position (FIG 2)

Closur e base 24 (8 dawel rEcRRtdcH wiARATcra, g’ el aR ety Ginep g
and 7) defini ng suxfiacepiofoihesintizigy 2Baci Mhef @mnangemernicaf dhevgutdeach
have an engagi ng sudsadief off M dwer?irdteditli it idrldy, SUdHHd G@le The
actuat or bearing nenbers 66 )
guilde surface 116 on the lower retention member 92
illustrated in FIG. 5, may be characterized as extending
from the inner end of the retention member toward the
inner surface of the ring 25 in such a way that the
axial distance between the support surface 112 and the
guide; surface 116 increases with increasing radial
distance outwardly from the inner end of the lower
retention member.

. The flange 28 of the closure base 24 has three
spaced-apart chamfers 120 (FIGS. 3 and 4) wpich are each
adapted to be aligned with one of the ring lower
retention members 91, 92, or 93 during initial assembly
of the closure 20. The novel chamfered structure of the
base flange 28 and of the retention members 91, 92, and
93 faéilitates assembly of the ring 25 and base 24.
Furthér, at least a portion of either the ring 25 or
base'24, or both, is sufficiently resilient to
accommodate a temporary radial deflection.

To initially assemble the ring 25 and the base

24, the ring 25 and base 24 are arranged in axial
alignment substantially as shown in FIG. 3. When the
base 24 and ring 25 are initially oriented for-assembly
as illustrated in FIG. 3, the base flange chamfers 120
are generally axially aligned with the ring lower
retention members 91, 92, and 93. Further,’ upwardly
proje?ting abutment 44 on the base is aligned to be

_ adjacént an end of the ring upper retention member 102

T “aé‘iljustrated in FIG. 4. |

; Next, relative movement is effected to bring"
the b;se flange 28 into position between the ring upper
retention members 101, 102, and 103 and the lower

. retention members 91, 92, and 93 as shown in FIG. 4 (and



eaeh |nclude an i nwardly faC|ng track or |edge 72 haV|ng at least a
partially cylindrical bearing surface 74 but (-FIG 6) at one end for
engagi-ng the partially cylindrical surface 70 of one of the pedestal

ful crum nenbers 68 to accommodate the tilting of the actuator 60 rel ative
to the base 24. In a preferred formof the invention, the base pedestals 66
and/ or -t he actuator bearing nenbers 71 are sufficiently resilient to
accommodat e assenbly of the actuator 60 onto the base 24. In particular,
the pedestals 66 may be sufficiently resilient to be deflected inwardly
and/ or actuator bearing nmenbers 71 may be suff|C|entIy resilient to defl ect
outwardly as the actuator 60 and base 24 ar &3 pUushed together into the

initially closed relationship illustrated in FIG 6. To aSSISt in this
process, wherein_ga se ful Lu ek 6 S o | ocat ed on
top of, the actua? gﬂ ggr?ﬁ Hﬁ%nb@% gggén7§1bthé ul crum :

menber 68 is preretspt}oahmsmbs@dlag andi dowea rptpnegonemsmberlgz

reference nuneral 76. Furth%rthbh%eEQEEQE‘ﬁQQ%mQEt?&%he&%@aﬁaa'ﬁﬂ%%ﬂeﬂ”—'S
chanfered as indicateq at reference nuneral 3, 7, and 8. _

facilitate the mbift FAGIoRS: ABA,LRFS: 3f GGhPobPﬁ@ ﬁ%&gﬁe@&t‘%ﬂfg—%s taméi
act uat or bearlngsm&aberalaﬁge&hh &ﬁnbeuahbr Fatiend ionC hivier Guidd GS. 6

and 7) al ong thesg% %%E%'Q%h% as gulde surface 116 on lower retention
member 92 as illustrated in FIG. 5). This sliding
engagement is enhanced by the bevel or chamfer 120 on
tne upper edge of the base flange 28 as illustrated in
FIGS. 3 and 5. .

When sufficiently large, opposed, axial forces
are applied to the ring 25 and base'24, there is
suffieient temporary deflection or deformation of one or
both'ef the components in the radial direction so that
the flange 28 slides past the inner ends of the lower
retention members 91, 92, and 93 and become lodged
between the lower retention members and the upper
retention members 101, 162, and 103.

' In the preferred form of assembling the
closure components, the ring 25 and base 24 are first
assembled as described above. Subsequently, the
actuator cap 60 is pushed down into the ring 25 and onto
the pedestals 66 of the closure base 24 to effect the
engagement of the pedestal fulcrum members 68 with the
actuator bearing members 71 as previously described.

When the actuator 60 is properly mounted to
the base 24 in the ring 25, novel structures in the
actuator 60 and ring 25 cooperate to define a unique canm
drive means for effecting the tilting of the actuator 60
between the open and closed positions. In particular,
2ET "the actuator front'fiange 64 defines a pair of spaced-

apart;grooves 131 and 132 as illustrated in FIGS. 3 and
8. Tpe grooves 131 and 132 are circumferentially spaced
from the hinge means defined by the cooperative

L v
e



Waen the actuator 60 is pivotally mjunted to the closure base 24, the
actuator 60 can be pivoted, by novel{y neans described in detail hereinafter,
fromthe closed position (FIGS. "1 affd 6) to the open position - 10 -
(FI'GS. 2 and 7) so that the forward énd of the actuator 60 is exposed above
the top of the closure collar or ring 25. The actuator 60 includes a
structure on the bottom surface of the top wall 62 which functions --
dependi ng upon the orientation of the actuator 60 -- to either pernit

di spensing of flowable material fromthe container discharge tube 42 or

occl ude the passage 40 to prevent flow out of the discharge tube 42. In
particular, as shown in FIGS. 6 and 7, the &&t Gator 60 includes a forwardly
extendi ng nozzle or channel 70 which merges with, and opens into, a

tiall l'i nd I 7 th
Cpper periphery ShoangReit. RiryBen e, DakRas et dnel 4HE s bR 1 1 "
cl osed position hearfihgsmembettsi A1kl G 6. For.exanple, the wall 79 forns a
seal around the outer perig Ehy?%?baelghsshar 492! WeFitesP R PHIIUE LY

reference nunber_ 80 at the fron
helix. The helix portions of the grooves 131 and 132

are substantially identical. The grooves 131 and 132
are circumferentially offset relative to each other but
have substantially the same axial position on the
actuator flange 64.
. The groove 131 is open to one side edge of the
, actuator flange 64 and terminates in a closed portion
134 below the dispensing channel 70. Similarly, the
groove 132 is open at the other side edge of the
actuator flange 64 and terminates in a closed portion
136 below the channel 70. As can be seen in FIG. 8, the
groove end portions 134 and 136 are not part of the
helical configuration of the grooves. !Rather, the end
portions 134 and 136 each define a small circular arc
(non-helical) extending in an orientation generally
transverse to the longitudinal axis of the closure.

g The collar or ring 25 defines a pair of
radially inwardly extending cam members 151 and 152 as
111ustrated in FIGS. 3 and 4. When the actuator 60 is
1n1t1ally mounted to the closure base 24 w1th1n the ring
25 as_descrlbed above, the cam member 152 is initially
received in the end portion 136 of the groove 132, and
the cam member 151 is located just beyond the open end
of the other groove 131 as illustrated in solid line in
FIG. 8. To aid in locating the cam member 152 in the
groove 131 during initial assembly of the closure, the
bottom portion of the actuator flange 64 is provided

22 “with an inwardly extending, curved or tapered lead as
shown 'in FIG. 6. This facilitates entry of the can
member 152 into the groove arc portion 136 when the

_ actuaior 60 is initially pushed down onto the base 24
- withih the ring 25.



t.ube 42 and as indicated by the reference nuneral 84 at the rear of the
tube 42. Preferably, a sealing plug 86 projects downwardly fromthe bottom
of the actuator top wall 62. The sealing plug 86 -has a generally
cylindrical or annular configuration and is adapted to enter into the
opening at the top of the discharge tube 42 to sealingly occlude the

di scharge passage 40 in the tube 42 when the actuator is in the closed
position as illustrated in FIG 6. On the other hand, when the actuator 60
is tilted to the dispensing position as illustrated in FIG 7, then the
front portion of the sealing plug 86 is tilted away fromthe top of the

di scharge tube 42 to‘permt flow of thenﬁﬂ%ﬁi?ﬂ_out of the discharge
passage in the tube 42 through the di spensing nozzle 70. Wen the actuator

60 is tilted to the di spens| | sl : ' r < I , the
wal |l 79 still continues _torﬁ;seru;?é)t el%%lelsfpaesrﬁ%%fr%/éo rggleég%lgbrq%%d of the
di scharge tube fLaosunendis tine thet'wlegedbmrientatione bErrghis spboged

into the nozzl e gillerfdtidn q%qxﬁw@fw%&%é@&@fas&@m&ﬁmtwe
42. The twi st “(‘rg:é)sf. C4O|a|r?<£ 62)5 clngl Cil.l'ijg ec onsoﬁlxge base 24 is adjacent. the
end of the ring upper retention member 102. The
assembled, closed closure can be then applied to a
container, such as the container 22.
. Preferably, the closure 20 is applied to the
container 22 automatically by a conventional, high-
sﬁéed, capping machine, the details of which form no
part of the present invention. If the closure base 24
is provided with a conventional right-hand thread for
engaging a mating thread on the neck of the container
22, tﬁen the closure 20 would be rotated, with reference
to FIéS. 1 and 4, in the clockwise direction as
indicated by the arrows 160. Typicg}lﬁ, the automatic
capping machine would grip the exterior surface of the
ring'és to effect the threading of the closure 20 onto
the container 22. : .
When the closed closure 20 is thus applied to
the container 22, the ring upper retention member 102
engagés the base abutment 44 as shown in FIG. 4. This
establishes a driving engagement between the ring 25 and
the base 24 so as to thread the base 24 onto the neck of
the container 22. _ |
3 It will be appreciated that the cam member
152, Being located within the short, horizontal arc
portién 136 of the groove 132, and being spaced from the
closeﬂfend of the arc portion 136, does not therefor
transmit any rotational force or torque to the actuator
R "60. Because the dri#ing force for threading the closure
onto a container 22 is transmitted from the ring upper
retention member 102 to the relatively massive abutment
member 44 of the base 24, and because the cam member 152
e is essentially not drivingly engaged with the walls of



“structyres for accommodating the nmounting of the ring 25 on the closure
base 24 for rotation relative to both the base 24 and the actuator 60. In
particular, and as can be seen-in FIGS. 3 and.4, the ring 25 defines three,
lower, retention nenbers 91, 92, and 93. The ring 25 al so defines three
upper retention nenbers 101, 102, and 103 which each project inwardly from
the inner surface of the ring 25. The upper retention nenbers 101, 102, and
103 are axially spaced fromthe |l ower retention nenbers 91, 92, and 93. As
illustrated in FIG 5, the flange 28 of the closure base 24 is received

bet ween the upper retention nenbers (such as upper retention nmenber 102
illustrated in FIG 5) and the | ower r et efit 8n"menber s (such as the | ower
retention nmenber 92 illustrated in FIG 5). To this end, each upper

LT T eroct 38 Lozhfte BAEHIRR 198 BB SHEC RS HHARC B o o
surface faces gepepgeEg,i thehcamxmembeirr 452 needonartd behdesdgned dient i on
menbers 91, 92, aaéoﬂﬁodgﬁghth@"?(elﬁ%ﬁ?%ﬁyo 1??”*&%&'\@@ 'Rareshed! Y h1c1192

surface, such as_the support sur retenti on ne
illustrated in FEBe BOrQhPéﬁsﬂX@e§1§Sh§P§PFy GE@&@%QF memhiar 302 and

direction towardphbe dpRthent! aat laQe gaBjectedl]l, ThYs, aMe Hih mEibdwver
retention nenberisgls %Ph d%e relatlvely small -- both with respect to
| its cross section where it projects from the ring 25 and
with respect. to the length of its inward projection into
the groove 132. The cam member 151 can be similarly
sﬁéll;because the cam member 151 is completely beyond
the end of the groove 131 when the closure is in the
closed position and being initially applied to the
container. _

After applying the closure (while it is in the
closed orientation) to the container 22, the closure 20
can be!easily opened to the dispensing orientation by
rotating the collar or ring 25 (in the counferclockwise
direction as indicated by the arrow 164 in FIG. 2).
With reference to FIG. 4, it can be seen that as the
ring rotates in the counterclockwise direction (opposite
to the direction of the arrow 160 in FIG. 4), the upper
retention member 102 will be carried away from the
closuie base abutment 44 as all three upper retention
membe?s 101, 102, and 103 move around the tbp of the
base flange 28. During this initial rotation of the
ring 25 in the counterclockwise direction, neither the
base abutment 44 nor any other part of the base 24 is
positively engaged in a driving relationship by the ring
25. Accordingly, the base 24 remains tlghtly engaged
with the neck of the container 22.

- As the rlng 25 is rotated in the direction of
the arrow 164 in FIG. 2, the cam member 152 (FIG. 8) is
rotatéd into the helical portion of the groove 132, and
this drlves the front of the actuator 60 upwardly (to
the pos1tlon shown in dashed lines in FIG. 8 and to the

e



~guide_surface, such as the guide surface 116 illustrated for the |I{
retention- menber 92 in FIG 5, and the guide surface 116 extends ffomthe "
distal, inner end of -12- the lower retention menber toward the§
cylindrical inner surface of the ring 25. The arrangenent of the guide
surface on each | ower retention nenber, such as the guide surface 116 on
the lower retention nmenber 92 illustrated in FIG 5, may be characterized
as extending fromthe inner end of the retention nmenber toward the inner
surface of the ring 25 in such a way that the axial distance between the
support surface 112 and the guide surface 116 increases with increasing
radi al distance outwardly fromthe inner end-of  the |ower retention nmenber.
The flange 28 of the closure base 24 has three spaced-apart chanfers 120

(FIGS. 3 and 4) | . | 4 Wi o] h L Nng
| oner retention \rgér%’}rls rglsfi% a%?%@cﬁ%%%n%‘?%hs@ﬂhb%g{:h%h%aﬁé
cl osure 20. The tdng, dheifcan@enkertife enters meopﬂar@ég&fameof t he

retenti on menber gyovedd3 Pithd hiAS Ind s Gfr BFe okl Yefbnt heeT£he 25 and

base 24. Further, %E | east_a portion of 'either the ring 25 or
actuator 60 upwardly.

In the fully raised, opened position (FIGS. 7
and 8}, the cam member 152 has been carried out of the
open end of the groove 132, and the cam member 151 has
entered the short circular arc portion 134 of the groove
131 as illustrated in phantom lines in FIG. 8. However,
b;fore the cam member 151 is carried all the way to the
end of the short circular arc portion 134, the ring
upper retention member 103 (FIG. 4) is carried into
engagément with the base abutment 44 to terminate
further rotation of the ring 25. Thus, the cam member
151 is not permitted to engage the end of the groove
circuiar-arc portion 134. Therefore, the cam member 151
is not subjected to a high shear stress. Accordingly,
the cross sectional thickness of the cam member 151 need
be only large enough to accommodate the relatively small
cammihg forces associated with tilting the actuator 60.

' When the actuator 60 is in the open
orientation (FIGS. 2 and 7), the contents can be
dispehsed from the container. Typically, the container
22 has flexible walls which can be squeezed to force the
container contents out through the dispensing channel 70
of the actuator 60. When it is desired to close the
actuator, the ring 25 can be rotated back in the
opposite direction (in the direction opposite the arrow
164 iﬁ FIG. 2) to reverse the movement of the cam
.membe?s 151 and 152 in the grooves and drive the

"aétuaipr to the closed position. ' '

! If desired, in an alternate form of the

closure (not illustrated), the base abutment 44 could be
_ eliminated. In such a design, the actuator grooves 131
- . and 132 would not have to be provided with the short,

Fx



‘base 24, or both, is sufficiently resilient to accormpdate a tenporary
radial deflection. To initially assenble the ring 25 and the base 24, the
ring 25 and base 24 are arranged in axial alignment substantially as shown
in FIG 3. Wien the base 24 and ring 25 are.initially oriented for assenbly
as illustrated in FIG 3, the base flange chanfers 120 are generally
axially aligned with the ring | ower retention nenbers 91, 92, and 93.
Further, upwardly projecting abutnent 44 on the base is aligned to be

adj acent an end of the ring upper retention nmenber 102 as illustrated in
FIG 4. Next, relative novenent is effectg_d1 o_bring the base flange 28

I nto position between:the ring upper retention nenbers 101, 102, and 103
and the lower retention nenbers 91, 92, and 93 as shown in FIG 4 (and -

13 - as shown inJyox . i, i ls 5 I e er. i 102
and | ower retention c%el(ré?e?ﬂgzwélt g rlfglq-at Ive 1%&?\9%1 efaglé%igct?meet ween

the ring 25 and Ka¥e memberhdSEa¥eulidabge adapiad &a snaagssitheend 9 the

ring |ower retengrypvieibar AUkt termndtion'dt thdddtatsisd ae tié on

| ower retention ring 25 to the open position, and the cam member 152
would be adapted to engage the end of the groove 132 in
the closed position of the actuator 60. The cam members
151 and 152 would thus have to be made strong enough
(i.e., have a large enough cross section) to accommodate
the termination stresses. In addition, the cam member
155 would have to be strong enough to accommodate the
closure-applying torque when the closure is initially
appliéd to the container (i.e., when the ring 25 is
rotatéd in the direction of the arrow 160 illustrated in
FIG. 4). )

It will also be appreciated that the
engagement between the ring 25 and closure base 24 may
take other forms that would provide for axial retention
while, permitting relative rotation to operate the
actuator 60. For example, a greater or lesser nuﬁber of
upperfretention members 101, 102, and 103 could be
provided on the ring 25. Similarly, a greater or lesser
number of lower retention members 91, 92, and 93 could

~ be provided on the ring 25. Alternatively, the .
retention members may have other suitable structures.

i The closure of the present invention
illusﬁfated in FIGS. 1-8 may include just one cam groove
(similar to grooves 131 and 132) for cooperating with
just one cam member (similar to members 151 and 152).
With such a structure, the helical configurétion of the
groove would define a steeper angle relative to the

Eh ""16hgitudinal axis,'aﬁd this could be accommodated by
providing a thicker actuator or longer front flange or’
skirt 64. _

‘ A second embodiment of the closure of the
present invention is illustrated in FIG. 9-15 wherein

, :



nenben.gz as |Ilustrated in FIG 5) This sliding engagenent is .enhanced by
.the ‘bevel or chanfer 120 on the upper edge of the base flange 28 as
illustrated in FIGS. 3 and-5. Wen sufficiently |arge, opposed, axial
forces are applied to the ring 25 and base 24, there is sufficient
tenporary deflection or deformation of one or both of the conponents in the
radial direction so that the flange 28 slides past the inner ends of the

| ower retention nenbers 91, 92, and 93 and becone | odged between the | ower
retenti on nenbers and the upper retention nenbers 101, 102, and 103. In the
preferred formof assenbling the closure conponents, the ring 25 and base
24 are first assenbl ed as descri bed above.™ stquently, the actuator cap
60 is pushed down into the ring 25 and onto the pedestals 66 of the closure

b 24 t ffect_th t.of,th d t

tﬁzeact ua? ore bggrtrth K 9’%&’96% %é)s;bq‘ée s‘ffsf‘%’é%%f ﬁmcg\%eﬂ‘%{“ﬁgra#nﬂator
60 is properly rnihﬂemlawurmezmmstsdeapte&et0|hg ﬁéunhedebns&raohtaanemn
the actuator 60 1?§?£f9W§GéI§ %%th?QlUBbQﬁemSBEhd&bgﬁn?E i

for effecting the t||t|n he act ua ween Een an
posi tions. Ir1;xﬂq|Qﬁﬁ¥ﬂ°rt¢ﬁh%§t%%}6@b1¢oﬁ¥r$P§H§é énoteiihustraged) -of

spaced- apart grooves 131 aa¢ degtagllustpatedcini rIEEGS113anR012, the
closure 220 includes a closure base 224 for securement
to the container 222. Preferably, the base 224 is
molded as a unitary part of a structure that includes an
actuator 260 which is connected to the base 224 by means
of a flexible, strap hinge 266.

A rotatable collar or ring 225 is mounted to
the closure base 224. The collar or ring 225 is not
directly attached to the container 222.

As best illustrated in_FIGS. 12 and 14, the
closure base 224 includes a generally cylindrical,
periphefal wall 226 and a generally transverse closure
wall or deck 228. ' As best illustrated in FIGS. 11 and
14, the peripheral wall 226 defines a notch 227 below
the hinge strap 266.

The closure base 224 includes a reduced
diameter cylindrical wall 223 which is adapted to engage
the oﬁter periphery of the top of a neck of the
container 222 around the container mouth (not
illustrated). In this embodiment, a snap-fit bead 229
(FIGS. 14 and 15) is provided on the inside of the wall
223 to engage suitable means (e.q., snap-fit beads) on
‘the container neck (not illustrated). 1In aﬁdition,
anti-rotation ribs 231 and 233 are provided. on the
inside of the wall 223 above the bead 229 for engaging
similar ribs (not illustrated) on the exterior of the

L ‘container neck. This functions to prevent rotation of
the closure 220 on the container 222.
. An annular sealing ring 230 may be provided as
best 111ustrated in FIGS. 14 and 15 for engaging an



8..The .,grooves 131 and 132 are circunferentiall'y spaced fromthe hinge
nmeans defined by the cooperative - 14 - engagenent between the pedestals
66 and the actuator- bearing menbers 71. Each groove 131 and 132 defines a
portion of a helix. The helix portions of the grooves 131 and 132 are
substantially identical. The grooves 131 and 132 are circunferentially
offset relative to each other but have substantially the sane axi.al
position on the actuator flange 64. The groove 131 is open to one side edge
of the actuator flange 64 and termnates in a closed portion 134 bel ow t he
di spensi ng channel 70. Simlarly, the groove _132 is open at the other side
edge of the actuator flange 64 and term nat &9 ™n a cl osed portion 136 bel ow
t he channel 70. As can be seen in FIG 8, the groove end portions 134 and

end portfons’ 134 8kariS 850K ger He' 28bRhiReE’ pelke At AL Sonthilf, ) "
extendi ng i n an weutht %o effgetcpakightr gealerse to the | ongitudi nal axis
of the closure. The C_?' lar pie BhBgute BRELN9242iRRLdeE a discharge
passage 240 as illustrated in FIGS. 12, 14, and 15. A
discharge tube 242 projects upwardly from the deck 228,
and the discharge passage 240 is defined within the tube
242. The tube 242 communicates through the deck 228
with the container interior at the lower end of the tube
242 through the discharge passage 240.
| The closure body 224 carries the actuator 260,
as best illustrated in FIGS. 11, 14, and 15, so as to
accommodate tilting of the actuator 260. The actuator:
260 cén be pivoted, by novel means described in detail
hereinafter, from the closed position (FIGS. 9 and 14)
to the open position (FIGS. 10 and 15) so that the
forward end of the ‘actuator 260 is exposed above the top
of the closure collar or ring:225.
The actuator 260 has a top wall 262 which,
when the actuator 260 is in the closed position (FiG.
14), extends substantially completely across the
interior of the ring 225. The actuator 260 includes a
structure on the bottom surface of the top wall 262
‘which functions -- depending upon the orientation of the
actuator 260 -- to either permit dispensing of the
flowaple material from the container discharge tube 242
or océlude the passage 240 to prevent flow out of the
discharge 242.
: In particular, as shown in FIGS. 14 and 15,
the actuator 260 includes a forwardly extending nozzle
or ch}nnel 270 whiqh merges with, and opens into, a
R "'génerally cylindrical sealing wall 271 (FIG. 12). As
illustrated in FIG. 14, the sealing wall 271 seals the
upper periphery of the tube 242 when the actuator 260 is
closed (FIG. 14). FIG. 14 shows a front portion 280 of
- the wall 271 seéling the front of the tube 242, and FIG.



rad{ al.l.y i nwardly extending cam menbers 151 and 152 as illustrated in FlGS.
3 apd 4. When the actuator 60 is initially nounted to the closure base 24
wi'thin the ring 25 as descri bed above, the camnenber 152 is initially
received in the end portion 136 of the groove 132, and the cam nenber 151
I's located just beyond the open end of the other groove 131 as illustrated
in solidline in FIG:-8. To aid in |locating the cam nenber 152 in the
groove 131 during initial assenbly of the closure, the bottom portion of
the actuator flange 64 is provided with an inwardly extending, curved or
tapered | ead as shown in FIG 6. This facll%iales entry of the cam nenber
152 into the groove arc portion 136 when th& actuator 60 is initially
pushed down onto the base 24 within the ring 25. In the initially

assenbl ed condi {§9Nepblie &1 S8MECpheein! 980 SEORRL' vAT1CHY! LAy sbB BNTS

cl osed orientation, gro ecting a
6) on the cl osurEeatsparh P§ theatuhe 2#42.end of the ring upper retention

member 102. The assenbl ed, Pfé?éﬁébﬁ&osar§e5§ﬂn€epiﬁ§n289p k89eklsa
contai ner, such ggwgggrgfgtgéggrtgé bgigoﬁrgg %he actua%sur%ogowg la%%gked
to the
The sealing plug 286 has a generally cylindrical or
annular configuration and is adapted to enter into the
opening at the top of the discharge tube 242 to
sealihgly occlude the discharge passage 240 in the tube
242 when the actuator 260 is in the closed position as
illustrated in FIG. 14.
On the other hand, the actuator 260 is tilted
to the dispensing position as illustrated in FIG. 15,
then the front portion of the sealing plug 286 is tilted
away from the top of the discharge tube 242 to permit
flow of the material out of the discharge passage in the
tube 242 through the dispensing nozzle 270.’ When the
actuator 260 is tilted to the dispensing poé;tion as
illustrated in FIG. 15, the lower portions of the
sealing wall 271 still continue to seal the outer .
periphery of the upper end of the discharge tube 242 so
that #he container contents, while being dispensed into
the nézzle 270, cannot leak out around the top of the
discharge tube 242. |
As ‘illustrated in FIGS. 12, 14, and 15, the
actuator 260 also includes a cam follower member 264
def1n1ng a notch 265 for engaging the ring 225 in a
manner described in detail hereinafter. The cam
follower member 264 depends downwardly on the actuator
260 below the dispensing channel 270.
The cam follower member 264 is laterally
sE - réstrained between;téo, spaced-apart walls 267 which
projebt upwardly from the closure base deck 228. The
walls::267 prevent rotational or angular displacement of
the actuator 260 relative to the base 224.



cont ai ner 22 automatically by a conventional, high- speed, capping nachine,
the details of -which formno part .of the present invention. If the closure’
base 24 is provided with a conventional right-hand thread for engaging a
mating thread on the neck of the container 22, then the closure 20 woul d be
rotated, with reference to FIGS. 1 and 4, in the clockw se direction as

i ndi cated by the arrows 160. Typically, the automatic cappi ng machi ne woul d
grip the exterior surface of the ring 25 to effect the threading of the

cl osure 20 onto the container 22. Wen the closed closure 20 is thus
applied to the container 22, the ring upper retention nenber 102 engages
the base abutment 44 as shown in FIG 4. Thi®® éstablishes a drivi ng
engagenent between the-ring 25 and the base 24 so as to thread the base 24
onto the neck of the contaifier; 14 | reci ; cam
menber 152, being | ocated w .hJilznﬁﬁdeéas cgirtjilpﬁ%ﬁgon 'alaﬁg?c{.po_t%%ﬁ 136 of
the groove 132, dntliWles) arpavurrndlamprasegtuing wamp 0251 Héefiningrai on

136, does not thgjdtdion IS HHe Y. ' Ui 1 i 391 Chs CdadPEddetbopbhe
act uat or 60. Becausge the, driving force foy threading the closure ontg _a

container 22 is tHeARIed ek (e Hkeh i2RP UHh e Fam Foll et penber: g6¢he
rel atively massi wf athd resttuasibeaéeeld of the base 24, and because the cam

menber 152 The ring 225 also includes three,
circumferentially spaced-apart, upper, retaining members
301, 302, and 303. The upper retention members are
adapted to be received on a shoulder 310 (FIGS. 11-15)
defined around the closure base 224 at the top of the
cylindrical wall 226.

The ring 225 also includes two, lower
retention members 316 and 318 as illustrated in FIG. 11.
The lower retention members 316 and 318 are adapted to
engagé the bottom edge of the closure base peripheral
wall 226 (as illustrated in FIGS. 14 and 15 for the
lower retention member 316).
' To aid in assembling the ring 225 on the
closure base 224, the lower retention members 316 and
318 each have an angled side surface, and the closure
base peripheral wall 226 defines a pair of angled
notches -- one of the notches 320 being visible in FIG.
11 -- for accommodating axial displacement of the lower
retention members 316 and 318 past the side of the
closure base wall 226 into position on the bottom of the
wall 226. _
'i The actuator 260, hinge strap 266, and base
224 aie typically molded from a thermoplastic material
as a ﬁnitary'structure in the orientation illustrated in
FIG. 12. The sleeve 225 is separately molded. The

Ehc "uniitary structure of the base 224, hinge strap 226, and
actuator 260 is then manipulated into position within
the ring 225 so that the cam ramp 251 is received within
the cam follower notch 265.



i.s, essentially not drivingly engaged with the walls of . - 16 - the groove
portion 136 duri-ng the closure applying process, the cam nenber 152 need
not be designed to acconmpdate the relatively high torque stresses to which
the nore massive ring upper retention nmenber 102 and base abutment 44 are
subj ected. Thus, the cam nenber 152 can be made relatively small -- both
Wth respect to its cross section where it projects fromthe ring 25 and
with respect to the length of its inward projection into the groove 132.
The cam nenber 151 can be simlarly small because the cam nenber 151 is
conpl etely beyond the end of the groove 131 when the closure is in the

cl osed position and being initially appli®&d28o~the container. After
applying the closure (while it is in the closed orientation) to the

contai ner 22, the closure 20.can._be_easil ened to_the _di.spensin
orientati on by rotating théeéﬁgﬁgﬁ SFgP#né°§g°Piﬁstﬁg%SS&ﬁFeB@F i se
direction as indasaesdlpysohasatooseatithe Elifig BppeW reteatdomn menbeds G

ekt o opmcdptithots MR 530hoLkeR bR bR EURARRIAG cpa
so as to drive the lower retention members 316 and 318
past fhe base side wall notches (e.g., notch 320 in FIG.
11) and into engagement with the bottom of the closure
base peripheral wall 226 (as illustrated for lower
retention 316 in FIGS. 14 and 15). It may be desirable
or necessary with some designs to provide parts with
flexible portions or to provide a two-piece, or split,
ring 225 to accommodate assembly. Further, the base 224
and actuator 260 could be initially molded as separate-
pieces. This would require the strap hinge 66 to be
replaced with a suitable two-piece hinge that can be
appropriately engaged when the actuator 260 is initially
mounted on the closure base 254.

It is apparent that. when the closure is fully
assembled, rotation of the ring 225 in one airection or
the other will open or close the closure by causing the
actuator 260 to be tilted upwardly or downwardly.
Appropriate stops can be provided on the shoulder 310 at
the désired limits of the tilting motion. For example,
‘FIG. il illustrates a stop or abutment 330 which can be
engaged on one side by an end of the ring upper
retention member 301 and which can be engaged on the
other side by an end of the ring upper retention member
303. The location of the stop 330 and spacing of the
upper_retention members 301 and 303 are selected so that
the upper retention member 301 engages the stop 330 when

the actuator 260 is in the fully opened position (FIG.
S ""15) and so that the éing upper retention member 303

engages a stop 330 when the actuator 260 is{in the fully

lowered or closed position (FIG. 14).

In both of the illustrated embodiments (FIGS.

1-8 aﬁd 9-15), the cam drive means is confined to a



retenticon menber 102 will be carried away fromthe closure base abutnent 44
as all three upper retention nenbers 101, 102, and 103 nobve around the top
of the base flange 28. During this initial rotation of the ring 25 in the
countercl ockwi se direction, neither the base abutnent 44 nor any other part
of the base 24 is positively engaged in a driving relationship by the ring
25. Accordingly, the base 24 remains tightly engaged with the neck of the
container 22. As the ring 25 is rotated in the direction of the arrow 164
in FIG 2, the cam nenber 152 (FIG 8) is rotated into the helical portion
of the groove 132, and this drives the frgn% of the actuator 60 upwardly
(to the position shown in dashed lines in F & 78 and to the - 17 -
position shown in solid lines in FIG 7). At the sane tinme, the cam nenber

the actuator 60 MosAraTelY sied FRdict bithe ARELE e Xﬁﬁ*ﬁ‘?ﬁ%‘ Bhaty
8), the cam nemb&ings2 lgaa drdiviel B@ans: ist ﬁﬂ?@%’pe‘g?%dﬂ!ﬁ irchargR e
132, and the campaegage hnl HaS el v BubaAntGid10W )2 1d ke thei ¢a DLy 134
of the groove \ .

opposite the hinge means. .

l It will be appreciated that the present
invention accommodates fabrication of a novel closure in
various suitable configurations for use with a variety
of containers, for use with a variety of
container/closure attachment modes, and for use in a
variety of applications.

' The closure of the present invention can be
readily molded from thermoplastic materials in a design
that provides a "high-style" exterior configuration
which is substantially free from functional details.

_ Indeed, because the closure can be provided
with a smooth, cylindrical ring surrounding a flat
aqtuaﬁor top, a user confronted with such a closure on a
container would typically attempt to open the closure by
rotating the collar in the unscrewing direction (fbr the
convenfional right-hand thread which is so widely used
throughout the world). Even if the user had not
previously used such a closure, the user would
undoubtedly attempt to open the closure by unscrewing it
in the conventional manner. Of course, this would
result in the dispensing closure being moved to the
dispensing, open orientation. .

Because the closure is susceptible to being so

easily opened by the ordinary person without special
instructions, it is believed that the closure can be
effecfively used on containers without providing opening

Ehol ifistructions. Thus,;the exterior of the closure can
provide a "high-style", smooth, sleek, exterior surface
configuration unencumbered by instructional nomenclature
or indicia which are so often found on other types of

- closufes.



13% as-4llustrated in phantomlines in FIG 8} However, before the cam.
menber 151 is carried all the way.to the end pf the short circular arc’
portion 134, “the ring upper . .retention nenber 403 (FIG. 4) is carried into
engagenent with the base abutnment 44 to terni‘hate further rotation of the
ring 25. Thus, the cam nenber 151 is not permtted to engage the end of
the groove circular arc portion 134. Therefore, the cam nenber 151 is not
subj ect'ed to a high shear stress. Accordingly, the cross sectional
t hi ckness of the cam nenber 151 need be only | arge enough to accommodate
the relatively small camm ng forces associated with tilting the actuator
60. When the actuator 60 is in the open ori@htation (FIGS. 2 and 7), the
contents can be di spensed fromthe container. Typically, the container 22
has flexible walls which can be_squeezed to force the container contents
out through the dispensi ngl&h¥Ahd| PeoTepdity appazrent sFompihe foregoing
desired tg cIosedbhaiaeauabgbripheohibﬁ thecdnventionatasd E&ﬁmiuhdfu3
opposite directi in_t irection opposi t he ar i.n Fl 2) to
reverse the mve%@%&sgfagﬁgnga%ﬁ%ﬁﬁgr g'gf 1E‘§H3@f§% ig'(r)?\gt%gﬁé’rn%o?&% and
drive the actuatmedidichtionssedypbei effected wdthount depantiazig dinem dteor m
of the closure (gehel EpyFitabAE) scblie B2°¢naPHoRRA cbhouptsl die el i m nated.
Cc

I n such a design, the actuator grooves I
principles of this invention.

.\4_\.' - P
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“aqg‘lgz woul d not have to be provided with the short, - Iﬁﬂss@kﬁﬁqié;BEEV
‘arc-portions 134 and 136, respectively. The can1nenber 151jfwoul drém_gsiapt e

to engage the end of the groove 131 at the term nation of tation—at

——

the ring 25 to the open position, and the cam nenber 152 ‘woul d be adapt ed
to engage the end of the groove 132 in the closed position of the actuator
- 60. The cam nenbers 151 and 152 would t have to be made strong enough

(i.e., have a | arge enough cross sectionj to acconnndateTmb@w&@mﬁgéﬁm_;u%
stresses. In addition, the cam nenber 152 woul d have to bl Aﬁ‘
|

to
accomodat e t he closure-applying torque when the closure

applied to the container (i.e., when the ring 25 is rotat

directi oncpirisrge arrow 160 illustrated in FIG 4). It wll also be
appreci at'ed that the engagenent between the ring 25 and cl osure base 24 nay
take other forns that would provide for axial retention while permtting
relative pLotatAodispenpdhgt e lidamract (Bd)or £60. aF@orebaimsre, (22 9) esahgd or

Iesser number gi?ggpgrggﬁéfg%*ggrnenbers 101, 102, and 103 coul d be

provi ded on th ¥, a greater or |esser
a base (24) for being mounted to said contalner (22)

at an opening thereto, said base (24) belng restrained
against rotation relative to said container (22)
during normal operation of said closure (20) and
defining a discharge passage (40) for communicating
with the container opening;
an actuator (60) mounted on said base (24) to prevent
substantial relative rotational movement between said
base (24) and actuator (60) about a central axis while
accommodating movement of said actuator (60) between a
closed position occluding. said discharge passage (40)'
and an open position permitting flow out of said
discharge passage (40); -
a ring (25) mounted on said base (24) for rotation re-
lative to said base (24) and actuator (60) about saiad
central axis, said ring (25) defining (1) a radially
inwardly extendlng cam member (152) and (2) a radlally
i inwardly extendxng stop member (102, 103);
| said actuator (60) defining at least one groove {131,
132) that extends at least along a portion of a helix
for receiving said cam member (152) in driving engage-
ment; and -
one of said base (24) and actuator (60) defining an
abutment (44; 136) axially aligned with said stop mem-
ber (102) whereby rotation of said ring (25} in a
selected direction carries said cam member (152) in
said groove (132) to move said actuator (60) to one of
o said"open and closed'pésitions and carries said stop
member (102) into engagement with said abutment (44;
136) to prevent further rotation in that direction.

AN




7 i
nunber of |ower retention nenbers 91, 92, and 93 coul d be pffovt
ring 25. Alternatively, the retention nmembers nay have othe E‘ﬂﬁ%&éﬁe HAS BEEN |
structures. The closure of the present invention illustratefl in Fﬁffﬁ-.AciE% . '

may include just one camgroove (simlar to grooves 131 and 132) for
cooperating with just one cam nenber (simlar to nenbers 151Tﬂn§‘§helt5}%lBee‘A\kL aced

such a structure, the helical configuratiaggn of the groove woul
steeper angle relative to the |longitudinal axis, and this coul I rI|”||
accomodat ed by providing a thicker actuator or |onger front fl
skirt 64. A second enbodi nrent of the cI osure of the present inventlon IS
iIIustratsd in FIG 9-15 wherein - - the closure is designated
eneral | y2by the ShFRSES g C%ﬂé“EFosftPrre 22(coRtalner ed seddpechosnred on a
9 ;
contai ner 222 etmphisiyghave a conventi onal open nout h defined by a neck or
other suitablegs at ed) illustrated |n FIGS. 11
and 12, the cl os%‘rraggzgé mgﬁ c}es%é C 8§ﬁgem83§§e§2$‘f o?a%‘%cﬁ?'é%h’f'e’?o t he
contai ner 222. (3R efe2abl Bt tare dperidpitherebbdesadd das thaingparé-of a
structure thatstPeinE®€Saglinst rotation relative to said container
during normal operation of said closure (20; 220) and
defining a discharge passage (40; 240) for communi-
cating with the container opening;
an actuator (60; 260) carried by said base (24) and a
hinge means (71, 76; 264, 266, 267) transversely
spaced from said base discharge passage (40; 240) for
mounting said actuator (60; 260) on said base to pre-
vent substantial relative rotational movement between
said base and actuator about a central _axis and to
accommodate tilting of said actuator between a closed
position occluding said discharge passage and an open
position permitting flow out of said discharge
passage; and -
a ring (25; 225) mounted on said base for rotation re-
lative to said base and actuator about said central
axis, said ring and base together cooperatively
defining a ‘cam drive means (132, 152; 251, 265) for
effecting said tilting of said actuator (60; 260),
said cam drive means being spaced from said base dis-
charge passage and generally diametrically opposite
said hinge means.

3. A dispensing closure for a container, said closure
comprising:

a base (24) for being mounted to said container (22)

at an opening thereto, said base (24) being restrained

s against rotation relative to said container (22)

during normal operation of said closure (20) and de-

fining a discharge passage (40) for communicating with

the container opening;
. . _\

O o g g



"actuator 260 which is connected to the base 224 by neans of|| qufd &bl €45 BEEN
strap hinge 266. A rotatable collar or ring 225 is nountedijjto thegzelLesupe
base 224. The collar or ring 225 is not directly attached-& ;
222. As best illustrated in FIGS. 12 and 14, the closure base 224 incl udes
a general |y cylindrical, peripheral wall 226 and a general I Replaced
closure wal | or deck 228. As best il lustpgted in FIGS. 11 anH T
peri pheral wall 226 defines a notch 227 bel ow the hinge stra
cl osure base 224 includes a reduced dianeter cylindrical wall 223 which |s

adapted to engage the outer periphery of the top of a neck of the container
222 around the container nouth (not illustrated). In this enbodinent, a

snap-fit bead EEQaEFP€S°r145§ﬁde¥Pq3§ oAl BaSe 624 hstaePsevVERE wal |

(223t t _0I Iengflget sgbtsebfxelggg&mém@e, tr%t%ﬂnfdﬁalbaﬁdiﬁéb mézmt t Betﬁggiéaba% neck
not illustra . addition, anti-r Libs ar e

provi ded on thga%ﬁsi(ag)of 'ﬁ] AGk1T ‘?’23@@ H& ﬁea%eéﬁnfo?xéﬁgégﬁng

simlar ribs (hotabbbmmbdatedt1&h1hbeoﬁxsaidoachﬁatbe ¢en) abeetweeaclh. This

functions to PLeYeEh LALIVAR UodQuGko 0O Lle OULALLCYB22. A

annul ar sealing ring rovi
and 15 for engagﬁngnanpen p051t10n permlttlng flow out of said dis-

charge passage (40);

a ring (25) mounted on said base (24) fof rotation re-
lative to said base (24) and actuator (60) about said
central axis, said ring (25) and base (24) together
cooperatively defining a cam drive means (131, 132,
151, 152) for effecting said tilting of said actuator
(60); and

said base (24) including a pair of spaced-apart
movement of said actuator (60)' pedestals (66) each
defining a fulcrum member (68) having an engaging
surface (70) that is at least partially cylindrical,
said actuator (60) having a pair of spaced-apart
bearing members (71) each defining a bearing surface
(74) that 1is at least partially cylindrical for
engaging one of said fulcrum members (68) to
accommodate said tilting of said actuator (60).

4. Dispensing closure for a container, said closure com-
prising:
a base (24) for being mounted to said container (22)
at an opening thereto, said base (24) being restrained
against rotation relative to said container (22)
during normal operation of said closure and defining a
discharge passage (40) for communicating with the con-
tainer opening;
- an. actuator (60) mounted on said base (24) to prevent
T substantial relative rotational movement between said
base (24) and actuator (60) about a central axis and
to. accommodate tilting of said actuator (60) between a
closed position occluding said discharge passage (40)

* [4 L M S *
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20"~ interior edge of the container neck at the contai ngF=reeth—ts effeet::
a tight seal. The closure base 224 includes a discharge sTtﬁﬁg@HEE@%BEEN
ilTustrated in FirHi‘rSSha&tZ—lasMnR edl5. A discharge tube 242) proj dfiR-AGEMr dl y
fromthe deck 228, arge passage 240 is defined rthrm the t
242. The tube 242 ﬂﬂﬂm hrough the deck 228 with the contai ner
interior at the lo the tube 24229 hrough the di scharge passage
240. The cl osure body 224 carrl es the actuator 260, as best illustrated in
FIGS. 11, 14, and 15, so as to accommopdate tilti ng of the actuator 260. The

actuator 260 cgrdarpi £ Ve Sfi et ai.l
hereinafter, fromthe ‘%:tl%osg%o pos?ﬁ{gé] %&g g)‘{: t ﬁglgp§+%05| tion
(FIGS. 10 and rge PR&sSagfe Mviar d end of the actuator 260 is exposed

above the top of rimg C(|2(55)Uﬁtﬂnﬁﬁ:|édirorﬂrsafian%a%%5 (2H€ £t YRl 1230 has a top

1 262 which th t r I p the cl osed 05|t|on( 1 G 14),
\(,avitends sublstcar%t %y cgr%l iolseac?%)%)s 'ﬂ"?é ?‘F\FE?FSF (SFBQ hé@bPlkg szdrl  The

actuator 260 i menfded axisucsaid aringhe(2B) t amdswdsce (i)t hogetharal | 262
defining a cooperating cam drive means for effecting
said tilting of said actuator (60) between said open
and closed positions; and

4

at least a portion of one of said ring (25) and base
(24) being resilient to accommodate temporary radial
deflection, said base (24) defining an outwardly pro-
jecting flange (28), said ring having a generally
cylindrical inner surface around said flange, said
ring defining at least one lower retention member (91,
92, 93) that projects inwardly from said inner surface
and terminates in a distal inner end, said ring
further defining at least one upper retention member
(101, 102, 103) that projects inwardly from said inner
surface and that is axially spaced from said lower
retention member, said upper retention member having
an engaging surface (108) facing generally in the
axial direction toward said lower retention member,
said lower retention member defining a support surface
(112) facing generally in the axial direction toward
said upper retention member, said 1lower retention
member further defining a guide surface (116) ex-
tending from said distal inner end of said 1lower
retention member toward said ring cylindrical inner
surface so that the axial distance between said
- support surface (112) and guide surface (116) in-
creases with increasing radial distance from said
inner end of said lower retention member whereby said

{ Q'&

base-can be inserted 4into said ring with said ring
flange being guided by said lower retention member
guide surface to radially deflect at least a portion
of one of said base and ring to accommodate movement
of said base flange past said inner end of said lower

* C L M s *




“whi ch functions -- depending—upen the orientation of the adft

either permt

di scharge 242.
| ncl udes a for
opens into, a

dlspen5|n of the flowable materi al fron1the1 gﬁ¥ % %E;HASBEEN
di scharge tube 1214 Pﬁ &]Eﬂm‘* e passage 240 to prevent f llow_ou LACER

as shown in FIGS. 14 and 15, the actuat
ma nozzl e or channel 270 which nerges wt
generally cylindrical sealsag wall 271 (FIG 12). As

or 260
h, and

illustrated in FIG 14, the sealing wall 271 seals the upper periphery of
t he tube 242 when the actuator 260 is closed (FIG 14). FIG 14 shows

front portion
FI G - 21 -

£0eRhigl “nlfiasr " sha 88, 3K 1ddindie A Ll B44s

a
and
rear

part of the tubbange. betsearabsaida wew | HgPEFURRB6 lpW@jrecr%telov\mmr dly
fromthe bottogaphetde actuator top wall 262. The sealing plug 286 ha

general ly cyli

ndrical or annular configuration and is adapted to ente

S a
r into

the opening at the top of the discharge tube 242 to sealingly occlude the
di schar gespassag@idp@nsirdieclobard4Zothesa tdenteinet or s3gQ i S168utde

cl osed pOSitiogoﬁSrising-

a base (24) for being mounted to said container (22)
at an opening thereto, said base (24) being restrained
against rotation relative to said container (22)
during normal operation of said closure (20) and
defining a discharge passage (40) for communicating
with the container opening;

hinge means (68, 71) radially spaced from said base
discharge passage (40) for mounting said actuator (60)
on said base (24) to prevent substantial relative
rotational movement between said base (24) and
actuator (60) about a central axis and to accommodate
tilting of said actuator (60) between a closed
positidn occluding said discharge paséége (40) and an
open position permitting flow out of said discharge
passage (40); '
a ring (25) mounted on said base (24) for rotation re-
lative to said base (24) and actuator (60) about said
central axis;

said actuator (60) defining a pair of spaced-apart
grooves (131, 132) that (1) are each circumferentially
spaced from said hinge means (68, 71), (2) each define

.a portion of a helix that is substantially identical

s

—

to the other portion, and (3) are circumferentially
offset relative to each other but have the same axial
position on said actuator (60); and

said ring (25) defining a pair of cam members (151,
152)— for each being received in one of said grooves
(131, 132) whereby rotation of said ring (25) in a

- selected direction carries said cam members (151, 152)

in said grooves (131, 132) to tilt said actuator (60)

relative to said base (24).
]




ey

242 to permtT BetneRépiatedr i al out of the di scharge passage in the tube
242 through th H IW ozzle 270. When the actuator 260 is tilted to

illustrated in FIG 14. On the other hand, the actuator 2
the di spensiing position as illustrated in FIG 15, then t
of the seallng plug 286 is.tilted anay fromthe top of thi

’?L
> Qpd
o on
m
Z

t he di spensi ng | lustrated igq FIG 15, the | ower portions of
the sealing wall 271 sti continue to seal the outer periphery of the
upper end of the discharge tube 242 so that the container contents, while
bei ng di spensed into the nozzle 270, cannot |eak out around the top of the
di scharge tube 242. As illustrated in FIGS, 12, 14, and 15, the actuator
260 al so §ncl e aleswreolinorecorimige ZEAtHefqlrﬁlﬁ‘lf alnoBchPR6s fi

engagi ng the riy¥&25 in a manner described in detail hereinafter. The cam
fol | ower nenber GAE?C;I%_pend downxva%d y_on_t he %ct uat or, 260 hel ow t he

di spensi ng ch BEEH VR PRAERLEF SRAGSE13RAE  R8ASSSt r ai ned
bet ween two, SpFlced¢edpr eachl kiefﬁ.ﬁ'inglmacqui@;mtmamhardl(ﬁet)rdmvihfg cl osure

base deck 228._.Th 267 lpongl. or,. a r.di nt of
t he actuat or En%f\?% gg'?hgﬁbg(ts-’g) AQ 1s e 290468 ﬂyrﬁm
cyllndrlcal; and _
said actuator (60) defines a discharge passage (40)
for communicating with said base discharge opening

(40) when said actuator (60) is in said open position,
said actuator (60) further having a pair of spaced-
apart bearing members (71) each defining a bearing
surface (74) that is at least partially cylindrical
for engaging one of said fulcrum members (68) to
accommodate tilting of said actuator (60) relative to
said base (24) between said open and closed positions.

7. The closure in accordance with cla:.ms 2, 3 or 4 in

which said cam drive means includes '

a pair of spaced-apart grooves (131, 132) defined in

said actuator (60) wherein said grooves

(1) each define a portion of a helix that is sub-
stantially identical to the other portion, and

(2) are circumferentially offset relative to each
other but have the same axial posn:;v.on on said
actuator (60); and

a pair of cam members (151, 152) defined by said ring

(25) for each being received in one of said grooves

(131, 132) whereby rotation of said ring (25) in a

selected direction carries said cam members (151, 152)

in said grooves (131, 132) to effect said tilting of

said actuator (60).

S e

8. The closure in accordance with claims 1, 2, 3 or 5 in
which at least a portion of one of said ring (25) and
" base (24) are resilient to accommodate temporary.

* c L M S *




-
1

- 22" .

As illustrated in FIG 11, the ring 225 includes anb'gg%ﬂﬂL;ﬂ'.ASBEEN
projecting ranp 251 defining a portion of a helix. The ra r ed

t® be received in the notch 265 in the cam foll ower nenber

REP

(o]

1264 of—the

actuator 260. The ring 225 also includes three, circunferentially

spaced- apart,

wal |

upper, retaining nenbers 301, 302, and 303—Tthe—uppet———

retention menbers are adapted to be receiyed on a should
11-15) defined around the closure base 224 at the top of -
226. The ring 225 also includes two, |ower retention

318 as illustrated in FIG 11. The |lower retention nenbers

o nﬁﬁiﬁ]f eplaced

adapted to engage the bottom edge of the closure base peri pheral vvaII 226
(as illustrated in FIGS. 14 and 15 for the | ower retention nenber 316). To

d nbl 5 h 224, the |
?r{enbiapsagig an:fa%f??qgargﬁ%ﬂﬁs 13ﬁr']atn§ﬂe a(%tr?esaﬁiggéngan%“teﬁ’é‘% 5 hase”

¥ base

peripheral wal Ipr2dieatdmiogneflangi (28§ , asglidd mioig hkavingorae genexat 1ot ches
320 being visi QA jirfadfilddr Linner bulFlOimMudRide 3%ia! FlERbECeRYy Of the

| ower

ring defining at least one lower retention member (91,
92, 93) that projects inwardly from said inner surface
and terminates in a distal inner end, said ring
further defining at least one upper retention member
(101, 102, 103) that projects inwardly from said inner
surface and that is axially spaced from said lower
retention member, said upper retention member having
an engaging surface (108) facing generally in the
axial direction toward said lower retention member,
said lower retention member defining a support surface
(112) facing generally in the axial direction toward
said upper retention member, said lower retention
member further defining a guide _ surface (116)
extending from said distal inner end of said lower
retention member toward said ring cylindrical inner
surface so that the axial distance between said
support surface (112) and guide surface (116)
increases with increasing radial distance from said
inner end of said lower retention member whereby said
base can be inserted into said ring with said ring
flange being gquided by said lower retention member
guide surface to radially deflect at least a portion
of one of Said_base and ring to accommodate movement
of said base flange pést said inner end of said lower

retention member and to effect lodgement of said base

flange between said ring upper and lower retention
members.

The closure in accordance with claim 2 in which said
hinge means is a strap (266) unitary with, and con-
necting, said base (24) and actuator (60).
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‘retention menbers 316 and 318 past the side of the closure b ﬁ?w&@hEE?%QSBEEN
T MR

into position on the bottomof the wall 226. The actuator 2

266, and base 224 are typically nolded froma thernopl astic_t

unitary structure in the orientation illustrated in FIG 12. The sl eeve 225
I s separately nolded. The unitary structure of the base 224, TlﬁkﬁlﬁaPMBWIRiiced

226, and actuator 260 is then mani pul atedggnto position wthi
so that the camranp 251 is received within the camfoll ower

- 23 - Relative axial notion is effected during assenbly so as 10 Sea '
ring upper retention nenbers 301, 302, and 303 on the cl osure base shoul der
310 and so_as tQ driye the lower retention nbers.316 gnd 318 past . the

base side WAl ﬁ%?cﬁigsﬁﬁggﬁnlﬂﬁ?ﬁFé%ﬁ?qrV#giacii}maﬁdﬂqﬂé¥ atRhdnt

with the bottoncah dhivel msanse basktugesi pheral wall 226 (as illustrated for

1l ower retention_ 316G | : ?H% ) e L.f o] ssary
with sone desi g?llg 8"’%%’5993&’%"; S y#hra’fn}éax ¥1éppg%t%i§'g‘r%§@ofat ogfgéﬁ‘de a
t wo- pi ece, or sPfia helky onssapdariesmOiRAl, @nrdnbly. Further, the base
224 a cam follower member (267) defining a notch (265) in

said actuator (60) for receiving said ramp (251).

"11. The closure in accordance with claim_l in which
said base (24) includes a flange (28) defining two,
spaced-apart, oppositely facing, annular surfaces
joined at their radially outwardly most circumfer-
ential edges by a peripheral surface;
said abutment (44) projects axially from one of said
flaqge annular surfaces;
said ring (25) defines a generally cylindrical inner
éurface around said actuator base flange (28); and
said stop member is defined by an upper retention men-
ber (102) extending inwardly from said ring inner sur-
face to overlie a portion said flange one annular sur-
face.

12. The closure in accordance with claim 1 in which
said base (24) includes a flange (28);
said ring stop member (102) is separate from said ring
cam member (103) and is circumferentially spaced from
said cam member (103); and
said abutment (44) projects upwardly from said base
flanée (28) to engage said stop member (102).

13. The closure in accordance with claim 1 in which
said abutment (44) is defined in said actuator (60) by
R a-closed end (136) of said groove (132); and
said ring cam member (103) also functions as said stop
member (102) sc that said cam member (103) and stop
. member (102) are each defined by the same structure.

.
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“and actuator 260 could be initially nol ded as separate pi € %'SEWCET‘MX—F
require the strap hinge 66 to be replaced with a suitabl ecé WO piFFEifLA'&' ’
that can be appropriately engaged when the actuator 260 i & ffr-ty
nounted on the closure base 224. It is apparent that when the closure Ts
ful ly assenbled, rotation of the ring 225 in one direction Tais ShdecHR BBR Replaced
wi Il open or close the closure by causi nd4 he actuat or 260 t '
upwardly or downwardly. Appropriate stops can be provided o Lumljmrﬂ "’
310 at the desired limts of the tilting notion. For exanple,

illustrates a stop or abutnment 330 which can be engaged on one side by an
end of the ring upper retention nenber 301 and which can be engaged on the

ot her side by an end of the ring upper retention nenber 303. The | ocation

of the stop 330 and spacing of the upper retention nenbers 301 and 303 are
sel ect ed 9a.t hahe kdosprer ircteaiordancentyéth3gladmgagden thdcht op 330 when

the actuator 26Q :is .is uld sitigns&F sq Jd.hat the
ring upper ret%%ﬁpiﬁfﬁréxgjhd§¥%ﬁ8§%§§n§95 %pggéé %Egn%%#g%§il£%%%'260 is
in the fully | di@leandr tiicosdd spdsl stop mEmbers4)(10n BOBH ;oRnghe
ilTustrated enodigTeiittiadtfdCReoly 8ifdthdisd Bwot BE c@TRIGEBvERANG IS,

. — 1
e i o
=+

confined to a
132).
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- 24 - relatively small region on the front of the actuatorfanqskq HASES
camdrive nmeans is spaced fromthe discharge passage and i geneqﬂﬁﬁACED EEN
(substantlally) diametrically opposite the hinge neans. It
appreci ated-that the present invention accommodates fabr|caLLgn_Di_a_ﬂQMQL___
closure in various suitable conflgurat|o§? for use with a variety of _
containers, for use with a variety of cofitai ner/closure att % HagBeeeReplaced
and for use in a variety of applications. The closure of the m '
a

i nvention can be readily nolded fromthernoplastic naterials

that provides a "high-style" exterior configuration which is substanti
free fromfunctional details. Indeed, begpastteacthe cl osure can be provided
with a snmooth, cylindrical ring surrounding a flat actuator top, a user
confronted with such a closure on a container would typically attenpt to
open the cl osuhedbppeosingnglossreolisrprovided ufiorr ewiarptdiirest | (22) f and

the conventi onghc%haéé Qanﬂaéé”?%‘i)w&h bélﬁ& ‘@ﬁdiﬁlﬁ’edlsﬁg tm@uasﬁealh%

wor | d). Even i e user not  previ ousl épgse such a closure e user
woul d undoubteﬁY?raFPEHﬁPnFélﬁﬁEn°Pﬁ€leﬁos re0§9k1¥§ neupked on
conventional ngracpaséf (2PYrand L8 6iveablle between a closed position and

an open position. A ring (25) is mounted on the base (24)
for rotation relative to the base (24) and actuator (60).
The ring (25) and base (24) togethef cooperatively define a
cam drive means (131, 151; 132, 152) for effecting the
tilting of the actuator (60). (Fig. 3)
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result in the dispensing closure being noved to the dispensing, open
~drientation. Because the closure is susceptible to being so easily opened
by the ordinary person w thout special instructions, it is believed that
#he cl osure can be effectively used on containers w thout providing opening
I nstructions. Thus,the exterior of the gosure can provide a "high-style",
snoot h, sl eek, exteriqr surfagce gonfigur # on unencunber ed by instructional
nomencl ature or 16® -—--‘v--m so often found on other types of

cl osures. - 25 - o\ Leadily argnt fromthe foregoi ng detail ed
_ %%nmﬂﬂustrations thdcgoB t hat

descri ption of2Qhse~
numer ous vari ati ons) ati may be effected wtho departing
fromthe true spiri A110T~12% novel concepts or 7R3 ncilgges[3%1‘ this

i nventi on.




1. A di spensing cl osure for a contai ner, said closure conprising: a
base for bei ng nounted to said container at an opening thereto, said base
being restrained against rotation relative to said container during nornal
operation of said closure and defining a di scharge passage for

communi cati ng with t he contai ner openi ngz/4an actuator nounted on sai d base

to prevent subst lal orelative rotatio novenent -bet ween sai d base and.
actuat or about a Ir8| axis while ac dating nmovenent sai d actuator
bet ween a cl osed p03| tion lBl—:tEb i L]a?g'e |32 open
position perm tt| | ow @ f said di sghgrge; passage yNg nounted on
sai d base for rotati €lative to sai@ page apd actu b said
central axis é TAg defThing (1) a Tadli all |nvvara|y/e><ten ] cam
menber and (2?) 1y Q&Lg.l‘y extleAd(n top menber; sai dl agffuat or
defining at Ieast HEAQr ooye ext ejnds 'Et“hFasr\rm%i/por of a
helix for receiving| cam er‘m e384SR0 of said
base and act uat|gf n \an: abqrp’ _/n % | gned W aJ top
menber whereby rot atitAn of .d_rrng d fon (i e%gal d
cam nenber in said giQove \§ : Bl O Ysai

cl osed positions angifdarri ‘_‘-.l\s i ﬁ nt wi sai d
abut ment to preventjifdrt her\ingtati on in that)di [ec ' | spensi ng
closure for a contajlrgr, sai dfclasure brmu_‘N / se({fo j nount ed
to said container at Mereto, Aaild basé beiln )brai ned agai nst
rotation relative to said {3intaiggr durfBg iﬁ)tlimal35.’)pe|(5€3|o(|:$,S f said closure

and defining a discharge passage for comunicating with the container
openi ng; an actuator carr| ed by said base and a hinge neans transversely

spaced from sai d bas arge passag gunté 975:5& acte@t grogmn said
base to acco te t||t of86ai d act !@) et(ween 4 cl'peed ogition

occl udi ng sai d di | ow out
of said dischargg . i 71
\ . T W
152 = ;I-e4 < 73
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- 27 - restraint neans on said base for preventing substantial relative
rotational novenent between said base and actuator about a central axis;
and a ring nounted on said base for rotation relative to said base and
actuator about. said central axis, said ring and actuator together

cooperatively defining a camdrive neans _fpor effecting said tilting of said

actuator, said camdrive neans being spa from sai d base di scharge
passage and generally dianetrically opposite said hinge neans. 3. A
di spensi ng cl os@fk& ‘§<r1a4 1d closure conprising: a base for
bei ng mount ed 1260 ArmRr at aig n9‘|g t heret o, said base being
restrai ned agappst tio at ia¥eot 0" sai d cont ai nerF i ngzor mal
operation of sal urg”a ining a di scharge pas a@-f

comruni cating\ith adiher e@&@ ng; an actuat or do '

to prevent sy al r i r/ot at i onal i

actuator ab cdnt ral | axiligllan to as

bet ween a cl osgd pQgitio [

position permf{ti ng™J ow, p S

sai d base for tation rerative t

central axis, {d ring and act

drive nmeans fo ecting sai

i ncluding a pajjf o d—afpart

havi ng an engad{ ng surfacgejth [ - '
actuat or having air ofl ls ) 2 each ggpi/ni ng 27I
beari ng surface that 1| s at t parti aBRQ cylindrica 228, engagi ng one of

sai d ful crum menber gl ag@@fhodate said tilti nPl9f said actuator.




4. A di spensing closure for a container, said closure conprising: a
base for being nounted to said container at an opening thereto, said base
bei ng restrained against rotation relative to said container during nornal
operation of said closure and defining a di scharge passage for

communi cating with 'the contai ner opening; an actuator nounted on said base -
to prevent substarntial relative rotation r‘i’f’rgnvement bet ween sai d base and

actuat or about a C%Earal axis and to acconnodate tilting - 28 - of said
actuat or bet [Jefey affosed positi gopggccl udi ng said di scharge passage_and an
open positio\rlla mtting flowo of said di Rir ge pas g@xpa ri %0 unt ed
on said base for rotat ' , bout #Sai d
central axis, said \ ting cam
drive neans for eff ' = ” id open
and cl osed positiong7] and ats+23& a Lt pfrysaid ri nd base
being resilient to §gdi ot sal ase
defining a flange, 'ng _having arall c# indrical in surface
around sai d flange, [|[d" T1Tg defagp |l eagN o€ | ower rete n nmenber
that projects inwar fromsaid innerNgHtf aq nd term nate /. pasal
I nner end, said rin rt hepsdef i ning |leas ne upper i nber
that projects inwar om sai 867 ki ad 4Bat i s axypal spaced
fromsaid | ower ret ' menber, dper | I entig menber [fh ng an
engagi ng surface f ' al I n|t ;| | T egff to d i d | ower
retenti on menber f over A et a4 Hhbel afbgfn 228uppbr Y Aur f ace
faci ng general I3P Qi rect t) r 5 a upper refjen n nenber,
said lower retentiq ) _ ding from
sai d distal inner sai d\o ¢h &n nen@a r&Npai 47} i ng
cylindrical inner s ce so LYa [ i 240 - 227
e N 4226
226 o (~23O
\—\'\ 7 —:(l\-_
\3l6 223’229
g 286 : 22
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-di stance between said support surface and gui de surface i nfjrREAHACEMENT SHEET
increasing radial distance fromsaid inner end of said | owgr retevﬂ; N

-menber whereby said base can be inserted into said ring w kDa;ard #@ 199?

e————————

*f| ange being gui ded by said | ower retention nenber guide s
radially deflect at least a portion of oné of said base and ring to
accommodat e novenent of said base fl ange past said inner end of said | ower
retention nenber and to effect |.od enent ?I i?ld base, fl ange_petween said

ring upper an‘ap?’é tOPe PN HhGH iy L3RREIBOr a
cont ai_ner, sapdsshgeutemmmmwmtﬁ@a&aﬁ dihéne;tom:armwﬁ eﬁbémﬁgL d

contai ner at an openi ng,ther sai d_hase ,bej Str.

rotation relative to saf® %éﬂgﬁﬁmﬁ durth %ﬁ#:ﬁh % %Héﬁﬁon 038£&§3n8|05ure
and defini ng an¥i syhstgatjiadsagee ¥akivematiadsiansg wiotendnt doeteeanr

openi ng, “tRd baQé“Qﬁg”%@%%a[@&E %ﬂ&é?%ﬁfﬂméﬂé’ Jﬁ’ff%d' schar ge

passage for nounti ng _sail actuator on sal base to prevent subst ant I al

rel ative rot ARFSREMCABEdREHMoyanRRl abtthe actuaterta Refmesn Adetosedent r al
axis and to aﬁééméﬁt 6cbllhulliﬂ; Qihéadiibcﬂfatxlgﬁ Cﬂaéé%ld@%& a@:‘loéﬁQnDOSI tion

occl udi ng Salhg?%i gggr g&;ﬁll}i}ﬁ}%aﬂ anqélg__pcﬂ‘r}E %m t|.on Pa}e]([grgttlgg?‘f | ow out

of said disc S

Ei e:c ative to smdabpsefémg'emtemmlm,t as&lmgxe;ﬁeraﬁs aks providedcrozt or
efining.a p a that, (1

ci rcunf erent f“&ﬂ’ﬁi‘%ﬁcgg‘% %?ﬁ"{s g%lerrg’gdrf' é (aﬁ"d %%%C*gl??e meara%rt I on

of a helix this spasedsﬁxnmzﬁhQ/haﬂnndxsnhangQtup&nimg portion, and (3)

are circunferentially ot_[fnsq:ther ‘ilraéfé/fréd) ﬁﬁ% ‘%ﬂl@rhﬁ'l’ée heygnd he sane aX| al

position on said actuator;
includes a pa1r of spaced-apart pedestals on the base,

and each pedestal defines a fulcrum member having an
engaging surface that is at least partially cylindrical.
The actuator has a pair of spaced-apart bearinﬁ'members
which each define a bearing surface that is agileast
partially cylindrical for engaging one of the fulcrum
members to accommodate the tilting of the actuator.

A collar or ring is mounted on the base for
rotation relative to the base and actuator about the
central axis. The ring and actuator together define a
cooperatlng cam drive means for effecting the tilting of
the actuator between the open and closed positions.

According to one aspect of the invention, the
cam drive means preferably includes a cam member
extending radially inwardly from the ring, and the
actuator defines at least one groove extending along a

“portion of a helix for receiving the cam member in
driving engagement.

According to a further aspect of the
invention, the ring preferably includes a radially
inwardly extending stop member. Either the base or the
actuator defines an abutment which is axially aligned
with the stop member. Thus, rotation of the ring in a



said ring defining a pair of cam menbers for each bei ng r ¢cRERIGACEMENTEHBET
sai d grooves whereby rotation of said ring in a selected direct i]og g&ﬂ(r}gg?
said cam nmenbers in said grooves to tilt said actuator rellaDatee..t-o..5akb-d e b
base. 6. The closure in accordance with clains 1, 3, Wt C1T. ‘
sai d base includes a pair of spaced-apart pedestals each defining a fulcrum
menber havi ng an engagi ng surface that iz at |east partially cylindrical;

and said actuator defines a dispensing passage for communicating with said
base di schargﬁ\gopeni ng when said actuator is in said open position, said

act uat or G ® having a pair of spaced-apart bearing menbers each

defining a bearing su '

engagi ng one of lrs]ai d ;‘{u_al%gﬂtﬁfwhat o8 g%‘frlj"e‘é?d’%‘?ﬁ’fba%t ity %""Idgjgi(%'i"i%%lc:olﬂg’gr "Cg;'i!ai Ijor '

The ol osure in dceash SO0 béind AR 3360 Ablndg 0F I Benitl Sthol Gt bRl Being
o . \ ' " \ ; .

thor oi - oAbeifned aBfhlt, Riaddii FSANES saldl OGhifRer BhtifE horflaP Bpérafin 4 Hid

subst ant i ghdgyrd &iﬁi‘&érﬁﬂ%g ﬁﬁisbﬁkﬂgé’bﬁkﬂﬁgdoféi- Ebﬂﬂlunﬁ:ﬂfﬁinglﬂvitiﬂtﬁeléo&ﬂiﬁér_lépening;
11111112111111112 - 30- (2) are circunferentially offset relative to each
other but have tane aG@fidr pbited 05 tsaidn base R prevshit Usibetantidln eel@tiveairtatidnag am
menbers defined by said ring for each being received in one of said grooves
wher eby r ahasenent dietweendsaid rbgsé rand actlatart ebbutli @ ecatral naxis rwhiles acanunaiatng
menbers in said grooves to effect said tilting of said actuator.

movement of said actuator between a closed position occluding said discharge passage and

7

an open position permitting flow out of said discharge passage;

a ring mounted on said base for rotation relative to said base and actuator about
.said central axis, said ring defining (1) a radially inwardly extending cam member and (2)
a radiaily inwardly extending stop member;

i said actuator defining at least one groove that extends at least along a portion of a
helix for receiving said cam member in driving engagement; and |

one of said base and actuator defining an abutment axially aligned with said stop
member whereby rotation of said ring in a selected direction carries said cam member in
said groove to move said actuator to one of said open and closed positions and carries said
stop member into engagement with said abutment to prevent further rotation in that
direction.

2. A dispensing closure for a container, said closure comprising:

a base for being mounted to said container at an opening thereto, said base being
resl;fained against rotation relative to said container during normal operation of said
closure and defining a discharge passage for communiéating with the container opening;

an actuator carried by said base and a hinge means transversely spaced from said
base discharge passage for mounting said actuator on said base to accommodate tilting of
said actuator between a closed position occluding said discharge passage and an open

position permitting flow out of said discharge passage;

R
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8. The cl osure in accordance with clainms 1, 2, 3, or 5
| east a portion of one of said ring and base are resilient
tenporary radi al deflection, said base defining an outward

BDafdCe dfTﬂDG!AN 937

Il’)ﬂ
..

REWhAC%MENT SHEET
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flange, said ring having a generally cylindrical inner surface around sai d
flange, said ring defining at | east one |ower retention nmenber that
projects inwardly fromsaid i nner surfac® and terminates in a distal inner
edge, said ring further defining at Ieast one upper retention menber that

' [ dly f d t h d.fr
DL OLeFt s TS50 LS HALORF SRIHET bl SRR
sur f ace  f 3 it APRT AL Yl Bade Vo ikl e%bf)ﬁ%ltéeﬂ&af%@ra?l gsai d ove retention

menber, sai ower I on nmenbe I'ning a suppdrt surface facing

generaily in t hg rgrfgoﬁ{ouﬂteﬂ"(ﬁ{ 64 bhé@’%ﬁ-%t%ﬁbﬂ' rél@ﬂi’&ér tor € BhdeCthd"RARRSr abigtit d

| ower retention er further defining a guide surface extending fromsaid

di'stal i nRgid Rifalodxis dafll HiRy\BAd hethf6F topBtheEcduperatively définiigth &4 drive means
cylindrical inner surface so that the axial distance between said support

surface afior gffectingssaid ailting of said setiawir] kaid namedrive) gneans being Spatednfrend saidn
said inner end of said | ower retention nenber whereby said base can be

i nserted ibaseodischiatge passagei antl generdlly dinmetricatiy oppesitegaiiuidgeimognss ai d | over
retention nenber guide surface to radially deflect at |east a portion of
one of said bas@é-and Aﬂtgpwmgdémﬁmaecmmwdébswucema@mgf| ange past
said inner end of said | Qqwer ret ntlg@ menber and to .effect |od

sai d base flangé@ base \K%"eli’F‘%F’c?“P‘ FONLAINET |af, AR OPFRING theTesn. ad ?esge
e R R T g e MY
accor danc e fe il R 4 Hxs%&é‘pis@é& fé?ﬂbxﬁfnhi{ﬁaﬁ?ga@ﬁh i ¢otfiRer opening;

an actuator mounted on said base to prevent substantial relative rotational

=

movement between said base and actuator about a central axis and to accommodate tilting
of said actuator between a closed position occluding said discharge passage and an open
position permitting flow out of said discharge passage;

a ring mounted on said base for rotation relative to said base and actuator about
said central axis, said ring and actuator together cooperatively defining a cam drive means
for effecting said tilting of said actuator; and

said base including a pair of spaced-apart pedestals each defining a fulcrum
member having an engaging surface that is a least partially cyiindrical, said actuator
having a pair of spaced-apart beaﬁng members each defining a bearing surface that is at
least partially cylindrical for engaging one of said fulcrum members to accommodate said
tiltihg of said actuator.

4, A dispensing closure for a container, said closure comprising:

a base for being mounted to said container at an opening thereto, said base being
restrained against rotation relative to said (_:ontainer during normal operation of said
closure and defining a discharge passage for communicating with the container opening;

an actuator mounted on said base to prevent substantial relative rotational

movement between said base and actuator about a central axis and to accommodate tilting

* c L M s *




= 31 - an inwardly projecting ranp defining a portion of
ring, and a camfollower nenber defining a notch in said
receiving said ranp. 11. The cl osure in accordance wi tih
sai d base includes a flange defining tw, spaced-apart,
annul ar surfaces joined at their radially outwardly nost circunferenti al
edges by a peripheral surface; said abut2®ent projects axially fromone of
said flange annul ar surfaces; said ring defines a generally cylindrical

DA BT R B R e R L
f t I I f .12

e cf igLPag”‘ﬁﬂnﬁﬁ’@%ﬁ%ﬁ%%%?ﬂ% '%ﬂ‘f@dmafiarsihpﬁi € sai d base i ncl USEE o

flange: said 11 a%:a) ARURANSY cid 13 ﬁg%a%ﬁ%g@d&;ma

circunferential Iy om sal a"{Hm::nt pI‘OJ ect s
upwar dl'y 155 amaepd gﬂaﬂésﬁﬁ Eﬁ@%dtd&uﬁ&ﬁ%mgetﬁ&' 1iPa CBORRRAting hm drivé
a I ch sai d abut ment

closure in accordance€ wth claim1 in |s defi ne |n

sai d act ugboéfféeying saidafienl 6Nshidheraatof bevesry suid apéh &l clodeld Hositiony;aber al so
functions as said stop nenber so that said cam nenber and stop menber are
each defined by at east anportion wf tomeeof shdd ring aiidebase deingeresilieat ¢® adcommodate h
claim1l in which said ring includes two of said cam nenbers and two of said
st op nmenbéemsporarn radialddeflaction,osaifi nbase disfiningoa dlange,i shidrring, baving a generally

cylindrical inner surface around said flange, said ring defining at least one lower retention

member that projects inwardly from said inner surface and terminates in a distal inner end,
said ring further deﬁﬁing at least one upper retention member that projects inwardly from
said inner surface and that is axially spaced from said lower retention member, said upper
retention member having an engaging surface facing generally in the axial direction toward
said lower retention member, said lower retention member defining a support surface
facing generally in the axial direction toward said upper retention member, said lower
retention member further defining a guide surface extending from said distal inner end of
said lower retention member toward said ring cylindrical inner surface so that the axial
distance between said support surface and guide surface increases with increasing radial
distance from said inner end of said lower retention member whereby said base can be
inserted into said ring with said ring flange being guided by said lower retention member
guide surface to radially deflect at least a portion of one of said base and ring to
accommodate movement of said base flange past said inner end of said lower retention
member and to effect lodgement of said base flange between said ring upper and lower
retention members.

5. A dispensing closure for a container, said closure comprising:

a base for being mounted to said container at an opening thereto, said base being
restrained against rotation relative to said container during normal operation of said

closure and defining a discharge passage for communicating with the container opening;

| REN A LA



32 radial deflection, said base defining an outwardly proj eﬁ%bﬂﬂcé&b%ﬂ?%ﬁsﬁ
(28), said ring having a generally cylindrical inner surfcl ound‘ said
flange, said ring defining at |east one |ower retention Hpgggr. ]SO.,JANZ,]SS?
93) that projects inwardly fromsaid inner surface and terlpnatés in g
di stal inner end, said ring further defining at |east one upper retention
menber (101, 102, 103) that projects im#dly fromsaid inner surface and

that is axially spaced fromsaid | ower retention nmenber, said upper
retenti on nmenber. havin | urfa cin eper a in t
axi al d| rect I on Wﬁéﬁﬂeﬁg\ﬁ& éﬂ\ﬁ?@ﬁ’aﬁ%aﬁg’” %8 afe ﬁ?é 'é‘iégﬁt

menber {;tﬁﬁlﬂg sﬁfdﬁﬁ% to éllé x?%ﬁbétﬁﬂt@ 184 e%tﬂﬁgﬁrxﬁwéfnénp bhidRer $hid'n e

directi on ovvar entlon sal | ower retention e

further  dadiaBiuifdr aBouldd Icéﬂnaatuﬁ@ﬁﬁd td AdéoinfiodaRN Hitlig of QA Stubitof ibetviden Jmer
end of said |lower retention nmenber toward said ring cylindrical inner

surface seldsédpoditien sudlading ssitl Aichafpetpasage and dn%pﬂpposmozs?e fing ficvk dut
and guide surface (116) increases with increasing radial distance from
sai d i nneof said discharge ppassagesr retenti on member whereby said base can be

inserted into said ring with said ring
a ring mounted of said base for rotation relative to said base and actuator about

said central axis;

said actuator defining a pair of spaced-apart, grooves that (1) are each
circumferentially spaced from said hinge means, (2) each define a portion of a helix that is
substantially identical to the other portion, and (3) are circumferentially offset relative to
each other but have the same axial position on said actuator; and

said ring defining a pair of cam members for éach being received in one of said
grooves whefeby rotation of said ring in a selected direction carries said cam members in
said grooves to tilt said actuator reiative to said base.

6. The closure in accordance with claims 1, 3, or 5 in which:

said baSe includes a pair of spaced-apart pedestals each defining a fulcrum
member having an engaging surface that is at least partially cylindrical; and

said actuator defines a dispensing passage for communicating with said base
discharge opening when said actuator is in said open position; said actuator further having
a pair of spaced-apart bearing members each defining a bearing surface that is at least
partially cylindrical for engaging one of said fulcrum members to accommodate tilting of
said actuator relative to said base between said open and closed positions.

7. The closure in accordance with claims 2, 3, or 4 in which said cam drive
means includes:

a pair of spaced-apart grooves defined in said actuator wherein said grooves

(1) each define a portion of a helix that is substantially identical to the

other portion, and
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O ey

fl ange being guided by said | ower retention nenber guide s rﬁm&;ﬁﬁENTSHEET

radially deflect at | east a portion of one of said base angl ring Lﬁi

accommodat e novenent of said base flange past said i nner ejpdaé:shi MI

Tetention menber and to effect | odgenent of said base flan '

ring upper and | ower retention menbers. 9. The closure in accordance with

claim2 in which said hinge neans is a-3x-ap (266) unitary with, and con-

necting, said base (24) and actuator (60). 33 10. The closure in

accordance with claim2 in which sai d cam.drive. neans .includes. an inwardly

proj ecting ramp (251) (def Pﬁﬂ&?&’%ﬁ?ﬁ“i‘l@n‘r’%ﬁe{ 5‘;{% ¢t ¢ ?Pgti‘leﬂg}lﬁ'slﬁ?de(%%‘f‘? and

a cam foll . findng a notch (265) in said actuator (60)

for recei \a}?ir%f)%al ??@%ﬁ‘.@‘a%@@?’w The cl osure in accordance with claim1l

in which said bg -x(@fﬂaardmeinuéﬁ%eﬁn By 98d cfip) fof BAch el fetb: @Bﬁ&ﬁed-ﬁe%h
lannuar &i? dé? & egk% Ve 0yrmst

oppositely facing, surfaces | ol ne theirr r al 'y out war

ci rcunf er grésves ahefsbyadtdion DFRGI RAE Rh sélbdtéd dRectioRl GAried daite BAm (iehibers in

projects axially fromone of said
said grooves to effect said tilting of said actuator.

8. The closure in accordance with claims 1, 2, 3, or 5 in which at least a
portion of one of said ring and base are resilient to accommodate temporary radial
.deﬂection, said base defining an outwardly projecting flange, said ring having a generally
cylindrical inner suﬁace around said flange, said ring defining at least one lower retention
member that projects inwardly from said inner surface and terminates in a distal inner
edge, said ring further defining at least one upper retention member that projects inwardly
from said inner surface and that is axially spaced from said lower retention member, said
upper retention member having an engaging surface facing generally in the axial direction
toward said lower retention member, said lower retention member defining a support
surface facing generally in the axial direction toward said upper retention member, said
lower retention member further defining a guide surface extending from said distal inner
end of said lower retention member toward said ring cylindrical inner surface so that the
axial distance between said support surface and guide surface increases with increasing
radial distance from said inner end of said lower retention member whereby said base can
be inserted into said ring with said ring flange being guided by said lower retention
member guide surface to radially deflect at least a portion of one of said base and ring to
accommodate movement of said base flange past said inner end of said lower retention
member and to effect lodgement of said base flange between said ring upper and lower
retention members.

9. The closure in accordance with claim 2 in which said hinge means is a
strap unitary with, and connecting, said base and actuator.

10. The closure in accordance with claim 2 in which said cam drive means

includes
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{1 ange annul ar surfaces; said ring (25) defines a generall RERFJAWVIEE‘HIS'HEET
i nner surface around said actuator base flange (28); and sgid stof ?’E
is defined by an upper retention nmem ber (102) extending Jiriee gh-y-

'said ring inner sur- face to overlie a portion said flange ome anmarar_sur-
face. 12. The closure in accordance with,claim1 in which said base (24)

I ncl udes a flange (28); said ring stop rrenber (102) is separate fromsaid
ring cam nenber (103) and is circunferentially spaced fromsaid cam nenber

(103); and sai damwmntprbﬁéﬁngofmledéfmmgomﬂion of aielis dnGatdssy,fdndnge (28)
to engage said stop nenber (102). The cl osure in accordance with claim
1 in which saida ahmtfnﬂaxWer(mdmbersdefnﬁngmdotchn i said| actuator forrrededipg lsgidarampos ed
end (136) of said groove (132); and said ring camnenber (103) also
functions as sall st ofherelopere 1(1_ag<z>)rdmem@tc1@m Hicwhichenber (103) and stop
menber (102) are each defined by the_same structure. 34 14, The cl osure

in accordance whaih baseingludes a ﬂﬁﬁg‘é defining) two, r@a'e%apartn@pmlx fasings asaylar cam
menber s (%ur%aces joined at their radially outwardly most circumferential edges by a peripheral

surface;

said abutment projects axiélly from one of said flange annular surfaces;

said ring defines a generally cylindrical inner surface around said actuator base
flange; and

said stop member is defined by an upper retention member extending inwardly
from said ring inner surface to overlie a portion said flange one annular surface.

12. The closure in accordance with claim 1 in which

said base includes a ﬂange; i

said ring stop member is separate from said ring cam member and is
circumferentially spaced from said cam member; and

said abutment projects upwardly from said base flange to engage said stop
member.

13..  The closure m accordance with claim 1 in which said abutment is defined
in said actuator by a closed end of said groove; and

said ring cam member also functions as said stop member so that said cam
member and stop member are each defined by the same structure.

14. . The closure in accordance with claim 1 in which said. ring includes two
of said cam members and two of said stop members; and

said actuator includes two of said grooves.
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152) and two of said stop menbers (102, 103); and said acyud} WEPLABEMENT SHEET
i ncludes two of said grooves (131, 132)." " .

. Date 10JAN‘997 7

32. 7

DISPENSING CLOSURE WITH TWIST COLLAR

- ABSTRACT

A dispensing closure is provided for a container (22) and
includes a base (24) for being mounted to the container
over the container opening. An actuator (60) is mounted on
the base (24) and is tiltable between a closed position and
an open position. A ring (25) is mounted on the base (24)
for rotation relative to the base (24) and actuator (60).
The ring (25) and base (2'4) together cooperatively define a
cam drive means (131, 151;. 132, 152) for effecting the
tilting of the actuator (60). |
-

Fig. 3



