[ﬁéﬁﬂE&SINGgCLCSURE W TH A TW ST SLEEVE AND TWO | NTE ggﬁAaaagES | CAL
FIELD; This i nvention relates to closures for container Iﬁgyw
“particularly to.a dispensing closure which can be mani pul at ed between a

cl osed orientation and an open, dispensing orientation. BACKGROUND OF THE
| NVENTI ON AND TECHNI CAL PROBLEMS POSED BY THE PRI OR ART Desi gns have been
proposed for containers uséd with flowabl e substances wherein a closure is
provi ded for being attached to the container nouth and wherein the closure
i ncl udes a toggl e-action actuator, flip-up spout, or nozzle assenbly for

di spensi ng the container contents. See, for_exanple, U'S. Patent Nos.
5,058, 775 4,962,869, 4,776,501, 4,645,086 and-3,516, 581. The toggl e-action
cl osures, such as those disclosed in the above- referenced U S. Patent Nos.
- 5,058, 775, 4,962,869, and 4, 776, $isp ﬁﬁ§§¥ IW% g{ ator push down on
‘a top,. rear portlon of 'the closure I'n order to pIvot actuator portion
of the closure to the disp& AND TWOOINTFERNALL BASGAGES U, S,

Patent No. 4,838,460 - U SECHNICAL FIELD
- This invention relates to closures for

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
AND _
TECHNICAL PROBLEMS POSED BY THE PRIOR ART
h 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 toggle-action actuator, flip-up
spout, or nozzle assembly for diépensing the container
contents. See, for example, U.S. Patent Nos. 5,058,775
4, 962 869 4,776,501, 4,645,086 and 3 516,581.
' The toggle-action closures, such as those
disclosed in the above-referenced U.S. Patent Nos.
© 5,058,775, 4,962,869, and 4,776,501, require that the
operator push down on a top, rear portion of the closure
in order to pivot the actuator portion of the closure to
the dispensing 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 positions.

While the above-discussed closures nay
function generally satisfactorily for the purposes for

= ' which they were designed, it would be desirable to
proviae an improved dispensing closure with structural
and operatlonal advantages.
o ;T In particﬁlar, it would be advantageous to
prov1de a dlspens1ng closure which operates by

~



di.sghoses a closure i-n which a tiltable actuator is nounted within a
rotatable collar, and rotation of the collar operates through a camring to.
tilt - the actuator between the closed and open positions. Wile the
above-discussed closures may function generally satisfactorily for the

pur poses for which they were designed, it would be desirable to provide an
| mproved di spensing closure with structural and operational advantages. In
particular, it would be advantageous to provide a dispensing closure which
oper ates by 2 conveni ent nmeans and does not require special operating
instructions. To this end, such an inproved_dpspensing closure should
operate by neans of a common mani pul ation which is well known to consuners
and which is generally used by consuners to open containers. Preferably,

operation of such gohvefileiMe dhedrits Wikl dued ho®irdiite sspéeidDespépating

exert _high forces .ana/ or_.torque. ﬁg—g)ﬂsgner{dequshiéﬂ]gar?niﬁ/ Iao‘lrg&v égécgng]r_\g/or

torque woul d acco Qﬁﬁﬂ T i ’ P P g
closure should operate by means of a common manipulation
whichjis well known to consumers and which is generally.
used by consumers to open containers. '
_ _ Preferably, operation of such an improved
closure should not require the operator to exert high
forces and/or torque. A design requiring only a low
force and/or torque would accommodate operation by
physically disabled persons, such as arthritic persons.

During shipping, storage, and handling, a
closure installed on a container may be inadvertently or
‘accidentally subjected to external forces acting
downw;fdly against the top of the closure. This can
cause some types of closures cause to be moved to the
open,ﬁdispensing position. This can result in spillage
of the contents and/or damage of the container as a
saleable item.

Accordingly, it would be desirable to provide
an improved closure in which the likelihood of
inadvertent, premature opening'of the closure is
eliminated or substantially reduced. Further, it would
be beneficial if such an improved closure could operate
to pr?vent inadvertent opening, while at the same time
permitting deliberate opening, without damage to the
closu}e.

.l Also, it would be advantageous if such an
improved closure could be incorporated in a design
having an aesthetically pleasing, "high style," exterior
confiéuration substantially free of functional details
and ohtwar¢1y projecting features.

. Further, it would be advantageous if the

S compohents of such an improved design could be
oty relatively easily manufactured and readily assembled.

' %



phy5|cally di-sabl ed pérsons, such as arthritic persons. Durlng shlpplng,
storage, and handling, a closure installed on a contai'ner ray be-
i nadvertently or accidentally subjected to-external forces acting -

domnmardLy—aga+nsL—Lhe—%ep—ef the closure. This can cause sone types of

cl osures. GRS ﬁ= %anl 4t 0 the open, dlspen5|ng position. This can result
I n splllage s and/ or gﬁgg o;F C ner as a sal eabl e
item Accor lLd be desir nE ? g@>é§£&n i mproved cl osure in
whi ch t he I advertent, A ?enlnq of the closure is

el i m nat ed or substantlally reduced. Further,,it woul'd be beneficial if
such an inproved closure could operate to prevent inadvertent opening,

while at the sane tinme permitting deliberate opening, w thout damage to the

closure. Also, it would be aldi\(r?é!iﬁge% wdulXd Be %éiﬁ&ﬂ’&%&'%ﬁdéo%d
be |nQorporated in a desi ving an .aestheticall | easin style,’
exterior confi gurai‘t“PR}?P‘é‘?Igﬁ g YRAGH Siowkd f‘?ﬁﬁ‘i‘%ﬁf?ﬂﬂ *t"l'g?l ‘g'(‘le

outwardly proj ect iergdwitterss . efthdih aluring vapp Xl det Boty aof agse uslosutéeto

conponents of suc Q‘:l @or’;ég)irﬁ)evre dirgeaS ' g$1u€§ﬁjét1c, high-speed, capping machJ.ne

or during use of the closure by a person who may

inadvertently 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

" dispensing closure which can have a contemporary, clean

design with virtually all features contained within an

aesthetically pleasing profile and with virtually no

visible functional details or instructional :
nomenclature. Further, the closure'aoes not open
inadvertently when the closure top is subjected to
impac#s, and the closure components can be relatively
easily manufactured and readily assembled.

. The closure is adapted to be mounted over the
openiﬁé in a container, especially a container of the
type having a generally flexible wall portion which can
be squeezed to assist in dispensing the contents from
the container.

The closure includes a body for engaging the
container over the opening. The body has an outlet
passage for communicating with the container opening.

In a preferred form, the body has a transverse end wall
in which the outlet passage is defined. .Aiso, in the

“ - preferred form, a pair of drive members or posts project
upwardly from the body.

: A sleeve is mounted on the body for rotation
relatave to the body about a rotation axis defined by
the sleeve. The sleeve has a transverse deck over the



r%latiVer easily nanuféctured and readily assenbl ed. -3 - Finally, it
woul d: be desirable to provide an inproved design which would acconmpdat e
t he torque '‘encountered either during application of the closure to a

cont ai ner i n-ah—-auteratte;—high=speed, capping machine or during use of the
closure by a pgrson. WG aPiepiabadvertent |y or |ntent|onally7apply an

unusual 1y hi gh mmmm& ﬂ}; ,‘ j é{ﬂlﬁ%%ﬁﬁeb e !

i mproved cl osur.

benefits and fe

invention there i$ provided a dlspen5|ng closyre for an opening to a
container, and closure conprising: a body that can be |ocated on said
cont ai ner over said opening, said body having an outlet passage for
conmuni cati ng wi t bodgi.d mnatanaeﬁeoae&hﬂasaaddhé&hﬂ&g@ PRissadfe Wapardly

t d nber g sl eey on sald body for rotation
Irotraloja'ta frvlan'? 0 ;:'AYS Sngwuﬁﬁsﬁﬁl 29 H}S-P”gﬁeagpg Yooutiel pRssage-s| &y onefigrm

sl eeve having a tointhersavéatﬁonvetheaddsbhdxgesphésabeeu@ @E@edﬂﬁﬂﬂ&mg
openi ng neans for c ' a riLye s r t ere W
p g gﬁg ?b&h@goﬁ 591Q L%e sERRE Be m@ﬁroug 4;§ig%é

and said deck als |n|ng I SChargé passage
communi cati ng wit koskhg bedy eutlet passage, when the Sleeve 1s rotated.

According to one embodiment of the invention,
a seal is located between the sleeve deck and the body
transverse end wall, and the seal extends around the
body outlet passage and the deck discharge passage.

L]

In a preferred form of the invention, an
actuator is mounted on the sleeve for rotation with the
sleeve to occlude flow through the discharge passage
from the container when the actuator means is in a
closeé, non-dispensing position and to permit flow
throuéh the discharge passage from the container when

! the aepuator is tilted about a pivot axis to an open,
dispehéinq position. An engaging.meéns is defined by
the body and the actuator for tilting the actuator
between the closed position and the open position while
the actuator is rotated with the slee&e.

According to a preferred embodimept, such an
actuator is adapted to cooperate with the above-
described embodiment of the closure body that includes
upwardly projecting drive members. The drive members

' projebt through the sleeve. The actuator has engaging
portlons for engaglng the drive members. The engagement
between the body drive members and the actuator engaging
port;ons effectively occurs on opposite s1des of the
pivot axis to effect tilting of the actuator.

' Numerous other advantages and features of the

“ present invention will become readily apparent from the
folloying detailed description of the invention, from




art act éat or hDuntéd on said sleeve for rotation theremnth to occlude fl ow
through sai d di scharge passage from said container when sai d actuator means
is in a closed, non- dispensing position and to permt flow through said
dlSCh&FgE’pabbdge fromsaid container when said actuator means is tilted
about a pi VMssaé’etHastBaempmqmdn di spe B a m:;mt uatoL i ncl udi ng
engagi ng porf{ enent Wi t 0 i ngnbers, the
engagenent b ME!' !;I y drive ng er s RETUAGED actator engagi ng
portions eff curring on opposite sides of S pivot axis to
effect tilting of said actuator. -5- BRI EF5DESCRI PTI ON OF THE DRAW NGS
I n the acconpanying draw ngs that formpart of the specification, and in
which like nunerals are enployed to designate |ike parts throughout the
Sﬁrre, FIG 1 isdam&pea:irhs/,e a/mrvrﬁmtttmedmmpawjm@edﬁ@m@éd n\2/e_nt|on
shown . n.a non-di spensing, 0 I s a
per spective view of the cIosu%&igﬁbkhgahi?hggﬁéﬁraaﬁggbﬁ?ﬁﬁémﬁf}entation;
FIG 3 is an enlarged, expl cimdth@eacpeupaneing drawings that form part of
the specification, and in which like numerals are
employed to designate like parts throughout the same,
. FIG. 1 is a perspective view of the closure of

the present invention shown in a non-dispensing, closed
orientation on a container;

T FIG. 2 is a perspective view of the closure
shSWniin an open, dispensing orientation:

_ FIG. 3 is an enlarged, exploded, perspective
view of the closure with portions of the structure cut
away to illustrate interior detail:

’ FIG. 4 is an enlarged, cross sectional view of
the closure in the closed orientation with the actuator
removed; ' ' ! :

FIG. 5 is a plan view of the closure body and
sleeve with the actuator removed as in FIG. 4;

FIG. 6 is a view similar to FIG. 5, but
showipg the sleeve rotated to place the closure body and
sleeve in an open, dispensing orientation;
| f FIG. 7 is a greatly enlarged, fragmentary,
partial cross-sectional view showing the closure body
and slgeve being mounted together during an initial
assembly operation;

FIG. 8 is a greatly enlarged, partial cross-
sectional view taken generally along the plane 8-8 in
FIG. 1;

FIG. 9 is a greatly enlarged, partial cross-
sectlonal view taken generally along the plane 9-9 in

. FI&. 2; .
FIG. 10 is a reduced, fragmentary, gide
eleva%ional view taken generally along the plane 10-10 .
in FI&. 8 with portions of the sleeve cut away to
illusirate interior detail;



vilew ofs the closure with portions of the structure cut away to illustrate

i nteri:or.detail; FIG 4 is an enlarged, cross sectional. view of the cl osure
in the closed orientation with the actuator renoved; FIG 5 is a plan view
of the cl.osure body and sleeve with the actuator renmoved as in FIG 4; FIG
6is aviewsimlar to FIG 5, but showing the sleeve rotated to place the
cl osure body and sleeve in an open, dispensing orientation; FIG 7 is a
greatly enlarged, fragnmentary, partial cross-sectional view show ng the

cl osure body and sl eeve being mounted together during an initial assembly
operation; FIG 8 is a greatly enlarged, partigal_ cross- sectional view

t aken generally along the plane 8-8.in FIG 1; FIG 9 is a greatly

enl arged, partial cross- sectional view taken generally along the plane 9-9

in FIG 2; FIG 10 is a redupgg, {iaggeQteidw §iﬁglgfegatFQ§al 18l epukaken
gener ALy & O B Ens nqinserncatacs poblePh' b "Eng’ abkBatos heritan

the full closed and full open positions;

' FIG. 12 is a reduced, front elevational view
taken: generally along the plane 12-12 in FIG. 9 with
portions of the sleeve cut away to illustrate interior
detail;

FIG. 13 is a reduced, rear elevational view
taken generally along the plane 13-13 in FIG. 8 with
portlons of the sleeve and actuator cut away to
illustrate interior detail; !

FIG. 14 is a greatly enlarged, fragmentary,
cross-sectional view taken generally along the plane 14-
14 in FIG. 13;

; FIG. 15 is a view similar to FIG. 14 but
showiﬁg a position of the components after the sleeve
has been rotated through a small aré'away from the full
open orientation; '

~ FIG. 16 is a fragmentary, cross-sectional view
taken generally along the plane 16~16 in FIG. 15;

FIG. 17 is a view similar to FIG. 13, but
showing a moved position of components wherein the
sleeve has been rotated to a position intermediate the
full closed and full open positions; _

FIG. 18 is a greatly enlarged, fragmentary,
cross-~sectional view taken generally along the plane 18-
18 in FIG. 17;

; FIG. 19 is an exploded, perspective view of
another embodiment of the closure with portions of the
structure cut away to reveal interior detail;

- FIG. 20 is'a greatly enlarged, cross—sectional
view taken generally along the plane 20-20 in FIG. 19, .
but with the sleeve and actuator mounted to the body;

FIG. 21 is a reduced, cross-sectional view
taken generally along the planes 21-21 in FIG. 20;



-6- FIG 11 is aviewsimlar to FIG 10, but showi ng an’internediate
position of the actuator between the full closed and full open positions;
FIG 12 is a reduced, front elevational view taken generally along the

pl ane 12-:12 in FIG 9 with portions of the.sleeve cut away to illustrate
interior detail; FIG 13 is a reduced, rear elevational view taken
generally along the plane 13-13 in FIG 8 with portions of the sleeve and
actuator cut away to illustrate interior detail; FIG 14 is a greatly

enl arged, fragnentary, cross-sectional view taken generally along the plane
14- 14 in FIG 13; FIG 15 is a view simlar_tp FIG 14 but showing a
position of the conponents after the sleeve has been rotated through a
small arc away fromthe full open orientation; FIG 16 is a fragnentary,

cross-sectional view taken gpmgrabbylglgnglghesmhimgrleolﬁIgn BoG bl
i showing the components in a moved, intermediate
position;
FIG. 23 is a reduced, fragmentary, cross-
sectlonal view taken generally along the plane 23-23 in
FIiG. 22;

. FIG. 24 is a view similar to FIG. 23, but
showing the components in a moved position corresponding
to the full open condition of the closure;

- _ FIG. 25 is a reduced, fragmentary, cross-

sectiénal view taken generally along the plane 25-25 in
FIG. 24; .
' FIG. 26 is an exploded, perspective,
fragﬁehtary view of another embodiment of the closure
with portions of the structure cut away to reveal
interior detail; and !

FIG. 27 is a greatly enlaféed, fragmentary,
cross—~sectional view of:the closure body and sleeve
assembled with the actuator removed. '

DESCRIPTION OF THE PREFERRED EMBODIMENTS

While this invention is susceptible of
embodiment in many different forms, this specification
and tﬁe 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.

For ease of description, the closure of this
invention is described in an ﬁpright position, and terms
such as upper, lower, horizontal, etc., are used with

. reference to this position. It will be understood,
howevér, that the closure of this invention may be
manufactured, stored, transported, used, and sold in an
orientation other than the position described.

i
L



FIFG 17 is a viewsimlar to FIG 13, but showi ng a noved position of
conponent s wherein the sleeve has been rotated to a position internediate
the .full closed and full open positions; FIG: 18 is a greatly enl arged,
fragmentary, cross-sectional view taken generally along the plane 18- 18 in
FIG 17; FIG 19 is an expl oded, perspective view of another enbodi nent of
the closure with portions of the structure cut away to reveal interior
detail; - FIG 20 is-a greatly enlarged, cross-sectional view taken
generally along the plane 20-20 in FIG 19, but with the sleeve and
actuator nounted to the body; FIG 21 is a reduced, cross-sectional view
taken generally along the planes 21-21 in FIG™ 20; -7- FIG 22 is a view
simlar to FIG 20, but show ng the conponents in a noved, internedi ate

position; FIG 23 is a reducegs, f{agnénd dy efbOEtmet€CoE OtRE JisPehakrg

generally along tqglggggg gg_éﬁglgkesent invéntion in the closed, non-

r
dispensing position wherein the closure is represented
generally by reference numeral 20. The closure 20_is
adaptéd to be mounted on a container 21 which may have a
conveﬁtional open mouth defined by a neck 22 (FIG. 3) or
other' suitable structure.

_. The closure 20 may be fabricated from a
therﬁoplastic material, or other materials, compatible
with the container contents. The container 21 is
preferably a squeezable container having a flexible wall
or walls which can be grasped by the user and compressed
to increase the internal pressure within the container
so as to squeeze the product out of the container. The
container wall typically has sufficient, inherent
resiliency so that when the squeezing forces are
removéd, the container wall returns-%o its normal,
unstréssed orientation.

: The closure 20 includes a closure base or body
24 (FiGs. 3 and 4) for securement to the container 21.

' The body 24 includes a generally cylindrical, lower wall
27. A generally transverse closure wall or end wall 28
(FIGS. 3 and 4) extends across the body 24 over the
upper end of the wall 27. '

' The lower, cylindrical wall 27 of the closure
body 24 is adapted to engage the outer periphery of the
top of the container neck 22 around the container mouth,
as with threads 29 (FIGS. 3 and 4). Other suitable
engaging means (e.g., snap-fit beads (not illustrated))
may bé provided to secure the closure body 24 on the
container. Alternatively, in some applications the .
closure body 24 could be non-releasably attached to, or
formed;unitary with, the container. _

‘ The closure body 24 includes a discharge
aperture or passage 40 through the deck 28 as best



FEFG 22; FIG 24 is-a viewsimlar to FIG 23, but showi ng the conponents
in a nmoved position corresponding to the full open-condition of the
closure; FIG 25 is a reduced, fragmentary, cross- sectional view taken
generally along the plane 25-25 in FIG 24; FIG 26 is an expl oded,
perspective, fragnentary view of another enbodi nent of the closure with
portions of the structure cut away to reveal interior detail; and FIG 27
is a greatly enlarged, fragnentary, cross-sectional view of the closure
body and sl eeve assenbled with the actuator renoved. DESCRI PTI ON OF THE
PREFERED EMBODI MENTS Whi-l e this invention is_s#sgeptible of enbodi nent in
many different forns, this specification and the acconpanyi ng draw ngs

di scl ose only sone specific forns as exanples of the invention. The

nvention is not |nhaudtsdadad iFidsd 40¢,1% CTIRMITEN Shdliitderha
however. .The scope of the invention I's pdint'edout 1n the appended cl ai ns.
For ease of descri gmbodiment . tha,ddsghanges passade &P iis d?efgﬁﬁﬁfbeﬁ?‘m &n

upright position, otaitdlof axis 42 (FIG. 4) defined by the cylindrical
configuration of the body lower wall 27.

An annular sealing ring 30 may be provided as
shown in FIGS. 4 and 7-9 for engaging an interior edge
of the container neck at the container mouth to effect a
tight seal. The ring 30 is radially outward of the
passage 40. - |

- As illustrated in FIGS. 3-9, an upwardly
projecting, flexible seal or sealing ring 44 protrudes
upwardly from the body end wall 28. Preferably, the
seal 44 is concentric with the cylindrical configuration
of thé body lower wall 27. Thus, the discharge passage
40 isiéxially offset relative to: but lies within, the
seal '44.

Outwardly from the seal 4:, the closure body
end wall 28 defines a peripheral, chamfered or
frustoconical cam surface 46 (FIGS. 3, 4 and 7).
Further, a pair of drive members or posts 51 and 52
upwardly from the periphery of the body end wall 28.
The drive members 51 and 52 are not located on a
diameter of the end wall 28. In a preferred embodiment
illusfrated, the drive member 51 has a vertical side 54,
and the drive member 52 has a vertical side 56. The arc
angleibetween the two sides 54 and 56 is about 123°.
The widths of the drive members 51 and 52 is the same,
and in'terms of an arc angle, the width is about 25°.
As illustrated in FIG. 5, the drive member 51 has a
second, vertical side surface 58, and the drive member
52 has a second, vertical side surface 60. The arc -
angle between the surfaces 58 and 60 is about 187°.

_ As 'illustrated in FIG. 3, the top end of the
drive member 51 has a surface 64 inclined relative to a
plane that is normal to the rotational axis 42 (FIG. 4)



such as upper, 1ower, horizontal, etc., are used with reference to this

position. It will be understood, however, that the closure of this-
i nvention may be manufactured, stored, transported, used, ‘and sold in an
orientatjon other than the position described. -8- FIG 1 shows an

enbodi ment of the dispensing closure of the present invention in the

cl osed, non- dispensing position wherein the closure is represented
generally by reference nuneral 20. The closure 20 is adapted to be nounted
on a container 21 which may have a conventi onal open nouth defined by a
neck 22 (FIG 3) or other suitable structurg.,dhe closure 20 may be
fabricated froma thernoplastic naterial, or other materials, conpatible
with the container contents. The container 21 is preferably a squeezabl e

contai ner having aahdexall gnVabhtRéntokherdbeCB6CaNibA §525REdnkKka he user

and caqnpressed to increas he internal pressyre withip the,contaiper sg as
to squeeze the prdaﬁf?fﬁﬁi %P the EBﬂPﬁrne§?m*ﬁ8rE8nt§£ﬁearﬁaﬁlmFFﬁP&Mﬁ%/

has sufficient, inhaseatsurface 68 which is inclined relative to a plane
that is normal to the rotational axis 42 (FIG. 4) and
has an abutment surface 70 which is oriented parallel to
the plane. Further, the top end of the drive member 51
defines a groove or channel 72, and the top end of the
drive member 52 defines a groove or channel 74. The
drive members 51 and 52 function to open and close the
closure 20 as explained in detail hereinafter.

The closure base or body 24 is adépted to
receive a ring or twist sleeve 80, as illustrated in
FIGS. 1-13 and 17, so as to accommodate rotation of the
sleeve 80 relative to the body 24. To this end, the
sleeve 80 includes a generally annular wall 82 in which B
the body 24! is received. As illustrated in FIG. 3, the
sleeve 80 includes four, spaced-apaf% retention members
84 which each pfoject inwardly from the inner surface of
the sleeve side wall 82. Each retention member has an
upwardly facing support surface 86 for engaging the
bottom of the peripheral portion of the body end wall 28
as shoﬁn in FIG. 4. '

' The sleeve 82 and the body 24 are easily
assembled as shown in FIG. 7 by effecting a relative
axial displacement as indicated by the arrows 90. The
assembly is facilitated by a chamfered or angled surface
94 (FIG. 7) on each retention member 84. The angled
surfaces 94 of the retention members 84 engage the
frustoconical surface 46 of the closure body end wall 28
as the sleeve 80 and body 24'are moved into engagement.

o When @pposed, axial forces of sufficient magnitude are
appliéd to the sleeve 80 and body 24 there is sufficient
tempo}ary deflection or deformation of one or both of
the cbmponents'in the radial direction so that the body



résiliency so that when the squeezing forces are renoved, the container _
wall returns to its normal, unstressed orientation. The closure 20 includes
a closure base or body 24 (FIGS. 3 and 4) for securenent to the container
21. The bhody 24 includes a generally cylindrical, |lower wall 27. A
generally transverse closure wall or end wall 28 (FIGS. 3 and 4) extends
across the body 24 over the upper end of the wall 27. The | ower,
cylindrical wall 27 of the closure body 24 is adapted to engage the outer
peri phery of the top of the container neck 22 around the contai ner nouth,
as with threads 29 (FIGS. 3 and 4). Oher sujjable engaging neans (e.g.,
snap-fit beads (not illustrated)) nay be provided to secure the closure
body 24 on the container. Alternatively, in sone applications the closure

body 24 coul d be nendrwheasabl g1ageacpastt heoretentiidnunembeysweishandhe
contalner, The ol OgHLEnBe Y oadel s E5H 8294RE 2LOENERER! HERLALSPRRSA0C 40

As illustrated in FIG. 4, the sleeve 80
includes a transverse deck 102 for engaging the closure
body end wall 28 so as to prevent downwardly movement of
the sleeve 80 while the sleeve retaining members 84
prevent upward movement of the sleeve 80. The deck 102
defines two spaced-apart slots 110 and 112 (FIGS. 5 and
6) for receiving the upwardly projecting members 51 and
52, respectively.

As illustrated in FIG. 4, the sleeve deck 102
has a generally planar, upwardly facing top surface 114
and has a generally planar, downwardly facing bottom
surface 116. When the sleeve 80 is properly assembled
on the body 24 as illustrated in FIG. 4, the sleeve deck
bottom}surface 116 compresses, and sealingly engages,
the bo&y end wall sealing ring 44. ”

- The sleeve deck 102 also defines a discharge
passage 120 which extends through the deck. In the
prefefred embodiment illustrated in FIG. 4, the sleeve
80 includes a discharge spout or tube 124 which projects

‘upwardly from the deck 102, and the discharge aperture
120 is defined within, and through the tube 124.
Further, in the preferred embodiment illustrated in FIG.
4, the tube 124 has a generally hollow, cylindrical or
annular configuration, and the discharge passage 120
defined by the tube 124 is offset from the rotation axis
42'of-the closure. Thus, when the sleeve 80 is rotated
'about the axis 42 relative to the closure body 24, the
dlscharge passage 120 is moved in an arc relative to the
closure outlet passage 40. -

The sleeve 80 can be rotated from the positioh
illustrated in FIG. 5, which corresponds to a closed
position, to the position illustrated in FIG. 6, which
corresponds to an open position. In the closed



i I'lustrated in FIGS. "3, 5,6, and 9. In the preferred enbodi nent, it he

di scharge passage 40 is offset froma rotation axis 42. (FIG 4) dgfined by
the cylindrical configuration of the body |ower 'wall 27. An annul &r sealing-
ring 30 may be provided as shown in FIGS. 4 and 7-9 for engagi ng an
interior edge of the container neck at the container nouth to effect a
tight seal. The ring 30 is radially outward of the passage 40. As
illustrated in FIGS. 3-9,- an upwardly projecting, flexible seal or sealing
ring 44 protrudes upwardly fromthe body end wall 28. Preferably, the seal
44 is concentric with the cylindrical configujgtion of the body |ower wall
27. Thus, the discharge passage 40 is axially offset relative to, but lies
within, the seal 44. Qitwardly fromthe seal 44, the closure body end wal l

28 defines a perippesgtiofifagher agive henbbpColli engagas onef end & EhleCS.
2o 220 T U gl a8l ok A Eo RS 3580PRBBRE 52 Bt ),
not | ocated on a dendeofrthé sheewadslekt| 128. | Onatheebtherdhandodwinem the
IITustrated, the dgyy¥eyaegheisStoldted ¥6" thé2bpehdpodition illustrated in
- FIG. 6, the drive members 51 and 52 engage the other
ends of the slots 110 and 112, respectively.
~ When the sleeve 80 is in the closed position
illustrated in FIG. 5, the discharge tube 124 is not
aligned with the body outlet passage 40, but the
diScharge tube 124 and outlet passage 40 are both within
the bbdy seal ring 44. On the other hand, when the
sleeve 80 is moved to the position illustrated in FIG. 6
corresponding to the closure open configuration, then
the sleeve discharge passage 124 is partially aligned
with the body outlet passage 40. ~
] i As illustrated in FIGS. 1-3, 8 and 9, the
sleeve 80 receives a generally disc-1ike nozzle
assembly, actuator means, or actuator 160. The actuator
160 is mounted on the sleeve 80 for rotation with the
sleeve about the axis 42 (FIG. 4). The actuator 160
includes a transverse top wall 162 and a peripheral
flange 164 (FIGS. 1, 2, 8 and 9). At each of two
diameﬁrically opposed portions of the flange 164 there
is a pfotuberance or pivot member 166 (one being visible
in FIG. 3).

The pivot members 166 cooperate with the
sleeve 80 to mount the actuator 160 for pivoting
movement within the sleeve. To this end, the inner
surface of the sleeve wall 82 defines two recesses 168
(FIGS. 1 and 4) for each mating with one of the pivot

- members 166 to provide a snap-action engagement of the
pivot member 166. This accommodates the pivoting
movement of the actuator 160 about a pivot axis defined
by thg pivot members 166 and receiving recesses 168.



and the drive nmenber 52 has a vertical side 56. The arc angl e between the
two sides 54 and 56 is about ferr]. The wdths of the drive nmenbers 51 and
52 is the sane, and in ternms of an arc angle, the width is about [err]. As
illustrated in FIG 5, the drive nmenber 51 has a second, vertical side
surface 58, and the drive nmenber 52 has a second, vertical side surface 60.
The are angl e between the surfaces 58 and 60 is about [err]. As illustrated
in FIG 3, the top end of the drive nmenber 51 has a surface 64 inclined
relative to a plane that is normal to the rotational axis 42 (FIG 4) -
10 - and has an abutment surface 66 which is gﬁlented parallel to the
plane. Simlarly, the drive nenber 52 has a surface 68 which is inclined
relative to a plane that is nornmal to the rotational axis 42 (FIG 4) and

has an abut nent surface 70 “@hﬁhbbﬁtﬁg Saégda?aééhheg1§8ttHEmBE%”

Further, the top end of the drive groove or ﬁanne
and the top end of Praferpbly pravédedowiithi acgham§esod 9of°§h§ﬁﬁéﬂltétlnﬁé

drive nenbers 51 agdsémbiylct wABnt BhePSNeaRd 8bOaAA! Hetuator 160 are
assembled, the actuator pivot members 166 and body
recesses 168 function as mounting means so that the
actuator 160 can be pivoted (by means described in
detail hereinafter) until the forward end is exposed
above the sleeve 80 as illustrated in FIGS. 2 and 9.

The actuator 160 includes a structure on the
bottom surface of the top wall 162 which functions --
depending upon the orientation of the actuator 160 -~ to
either permit dispensing of flowable material from the
body discharge tube 124 or occlude the tube passage 120
so as to prevent flow out of the discharge tube 124. 1In
particular, as shown in FIGS. 3,-3 and 9, the actuator
160 ihcludes a forwardly extending nozzle or channel 170
which:merges with, and opens into, é'stepped,
cylinﬂ;ical sealing wall 179. ' The wall 179 surrounds
and sééls the upper periphery of the discharge tube 124
when the actuator 160 is in the closed position as
illustrated in FIG. 8. In particular, the wall 179
forms a seal around the outer periphery of the discharge
tube 124 as indicated at the front of the tube 124 by
reference number 180 (FIG. 9) and as indicated by the
reference numeral 184 at the rear of the tube 124.

Preferably, a sealing plug 186 projects

downwardly from the bottom of the actuator top wall 162.
The séaling plug 186 has a generally cylindrical or
annular configuration and is adapted to enter into the
opening at the top of the discharge tube 124 to

. sealiibly occlude the discharge aperture 120 in the tube
124 when the actuator is in the closed position as
illustrated in FIG. 8. _
_ Oon the other hand, when the actuator 160 is
tilted to the dispensing position as illustrated in FIG.



ctosure 20 as explained in detail hereinafter. The closure base or body 24
Is adapted to receive a ring or.twst sleeve 80, as illustrated. .in FIGS. "~
1-13 and 17, so as to accommopdate rotation of the sleeve 80 relative to the
body 24..To this end, the sleeve 80 includes a generally annular wall 82 in
which the body 24 is received. As illustrated in FIG 3, the sleeve 80

i ncludes four, spaced-apart retention nenbers 84 which each project
inwardly fromthe inner surface of the sleeve side wall 82. Each retention
menber has an upwardly facing support surface 86 for engaging the bottom of
the peripheral portion of the body end wall_28,as shown in FIG 4. The

sl eeve 82 and the body 24 are easily assenbled as shown in FIG 7 by
effecting a relative axial displacenent as indicated by the arrows 90. The

assenbly is faC|I|§a ﬁUaﬁsC@éﬁéﬁiﬁédoinaﬁgﬁéﬂlSﬂéféiﬁaﬁﬂef |, Genéh efe
each retention ne T@ ngled surfaces 94 é g kﬁa nmenber s
84 engage the frus EEBElE%? Ion9Eethe ﬁ?a%h%chﬁgﬁrésﬁo f | BVSY as

the sleeve 80 and fwoly EHeatepnﬁﬁeﬁhendbsengﬁgentﬂbe !bentoppesndt ilbm of
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124 and through the dispensing nozzle 170. When the
actuator 160 is tilted to the dispensing position as
illustrated in FIG. 9, the wall 179 still continues to
seal the outer periphery of the upper end of the
discharge tube 124 so that the container contents, while
being dispensed into the nozzle 170, cannot leak out
around the top of the discharge tube 124.

. The actuator 160 includes a novel structure
for cbpperating with the body drive members 51 and 52 to
open and close the closure 20 when the sleeve 80 is
rotated. Specifically, the actuator wall 162 defines a

i downwérdly facing engaging surface 190 (FIGS. 3, 8, 9,
12, 14-16 and 18). The;surface 190715 adapted to be
engagéd by the drive member 52 when the actuator 160 is
pivoted beyond a certain point toward the open position,
and airear cam rail 202 projects downwardly from the
surface 190 for engaging the drive member 52 when the
orientation of the actuator 160 is in the range between
the full closed position and a partially open position.
The rear cam rail 202 defines an angular, partially
helic?l cam ramp 204 (FIGS. 3, 13, 16 and 17). When the
actuator 160 is closed, the cam ramp 204 is inclined
relative to a plane that is normal to the rotational
axis (axis 42 in FIG. 4).

At the front of the actuator 160 there is a
downwardly projecting front cam rail 208 (FIGS. 3 and 8-
o 12). "The front cam #ail 208 has a downwardly angled cam
ramp 210 and a short, flat surface 211. When the
actuator 160 is closed, the ramp 210 is inclined
relative to a plane that is normal to the rotational
axis (axis 42 in FIG. 4), and the flat surface 211 is



t he conponents in the radial direction so that the body end wal | 28
slides past the retention nenbers 84 and becones | odged on top of the
retention menbers 84. As illustrated in FIG 4, the sleeve 80 includes a-
transverse deck 102 for engaging the closure body end wall 28 so as to
prevent downwardly novenent of the sleeve 80 while the sleeve retaining
menbers 84 prevent upward novenent of the sleeve 80. The deck 102 defi nes
two spaced-apart slots 110 and 112 (FIGS. 5 and 6) for receiving the
upwardly projecting nenbers 51 and 52, respectively. As illustrated in FIG
4, the sleeve deck 102 has a generally planqrispgmardly facing top surface
114 and has a generally planar, dowwardly faci'ng bottom surface 116. \Wen
the sleeve 80 is properly assenbled on the body 24 as illustrated in FIG

4, the sleeve deckpl 'alwlfa%c%ollﬁxec%%i'}seifzes P%‘Efé%%lyw'%&”ﬂ?&%cam
t he body end wal | sea |n |ng he sl eeve deck 102 al so defj nes a
di scharge passage Fag L2 @ﬁ@ﬁs‘-at Yot icd @ has, amdnglination

enmbodi ment il ust rmﬂd:u ridzls@.ightltwele@se@atﬁep than the inclination of the
rear cam rail canm ramp 204.

: When the actuator 160 is in the closed
position as illustrated in FIG. 8, the front cam rail
208 is received within the channel 72 at the top of the
first drive member 51, and the rear cam rail 202 is

" received within the channel 74 at the top of the rear
drive member 52. When a consumer wishes to open the
closure, the container 21 is grasped in one hand and the
closure sleeve 80 is grasped in the other hand.

Relative rotation is effected between the container 21
and the sleeve 80. Typically, the user would hold the
container 21 relatively stationafy while the sleeve 80
is rotated on the container 21.. Because the closure
body 24 is threadingly engaged tighéiy'with the
container 21, the body 24 and container 21 remain
statipnary while the sleeve 80 is rotated in the
direcfion of the arrow 220 illustrated in FIG. 2. This
is the;conventional, unscrewing direction for a '
convénfional right-hand thread, and most consumers would
readily understand from everyday experience that the
unscrewing direction 220 is counterclockwise when
looking downwardly on the top of the closure 20.

As the sleeve 80 is rotated in the
counterclockwise direction as indicated by the arrow 220
in FIG. 2, the actuator 160 is rotated with the sleeve
80 relative to the drive members 51 and 52 which project
upwardly from the closure body 24 and are stationary.

s Rotation of the sleeve 80 causes the actuator front cam
rail ramp 210 to engage the drive member 51 and tilt the
frontfof the actuator 160 upwardly. At the same time,
the rear cam rail cam ramp 204 moves in the rear drive
member 52 to accommodate the downward tilting motion of



80 |ncIudes a dlscharge spout or tube 124 whi ch projects upwardly fromthe
deck 102, and the discharge aperture 120 is defined within, and through the
tube 124. Further, in the preferred embodiment illustrated in FIG 4, the
tube 124 _has a generally hollow, cylindrical or annular configuration, and
t he di scharge passage 120 defined by the tube 124 is offset fromthe
rotation axis 42 of the closure. Thus, when the sleeve 80 is rotated about
the axis 42 relative to the closure body 24, the discharge passage 120 is
noved in an arc relative to the closure outlet passage 40. The sl eeve 80

can be rotated fromthe position illustrated jg EIG 5, which corresponds
to a closed position, to the position illustrated in FIG 6, which
corresponds to an open position. In the closed - 12 - position, the

drive menber 51 engrgegesp 6ﬁaleﬁ bhetﬁéesazeuatai- igo. V\/hh!lﬁot,hbeéhh‘é% the
nmenber..52 engages one end o

eeve % Fé e_oth hand, when
the sleeve 80 is rﬁﬁﬁfeﬁa?or?ﬂg Béﬁnlﬁo§ FBﬁr hat; Fae§TPR FFEF &amP e
drive nmenbers 51 aatioh2thepagisthe dahger of the rear cam ramp 204

initially engaging and binding on the rear drive member
52 as the actuator 160 pivots open. The rear cam rail
202 has a relatively short length, and the rear cam rail
202 becomes completely separated from the rear drive
- member 52 as the actuator 160 is tilted to the full open
position (FIG. 13). |
- When the actuator 160 is in the full open
position, the container contents can be dispensed
through the body outlet passage 40 and sleeve discharge
tube 124 as shown in FIGS. 6 and 9. In the full open
position, the top of the rear drive member 52 is spaced
somewhat below the actuator top wall bottom surface 190
as 111ustrated in FIG. 14.
In order to close the actuator 160, the sleeve
80 is rotated in the clockwise direction as viewed from
the top (i.e., in the direction indicated by the arrow
226 in FIG. 1). The actuator 160 rotates with the
sleeve 80 so as to move the actuator cam rails 202 and
208 relative to the drive members 52 and 51,
respectively. Thus, the front cam rail 208 moves away
from the front drive member 51, but the rear cam rail
202 moves toward the rear drive member 52. However, as
illustrated in FIG. 15, initially the actuator top wall
bottom surface 190 contacts the edge of the angled
surface 68 of the rear drive member 52 (FIGS. 15 and
16). jhs the sleeve 80 is further rotated, the rear
portion of the actuator 160 is forced upwardly to pivot
v the actuator toward the closed position. Further
rotation of the sleeve 80 brings the rear cam rail 202
into engagement with the rear drive member 52 as .
illustrated in FIGS. 17 and 18. The cam ramp 204 of the
rear cam rail 202 then engages the bottom of the groove



ends of the sldts 110 and 112, respectively. Wien the sleeve 80 is in the
cl osed ‘positiod illustrated in FIG 5, the discharge tube 124 is not
aligned with tHe body outl et passage 40, but the discharge tube 124 and
outl et passage 40 are both within the body seal ring 44. On the other hand,
when the sleeve 80 is noved to the position illustrated in FIG 6
corresponding to the closure open configuration, then the sleeve discharge
passage 124 is partially aligned with the body outlet passage 40. As
illustrated in FIGS. 1-3, 8 and 9, the sleeve 80 receives a generally

di sc-1i ke nozzl e assenbly, actuator neans, or 1§ctuat or 160. The actuator
160 is.mounted on the sleeve 80 for rotation mnth t he sl eeve about the axis
42 (FIG 4). The actuator 160 i ncludes a transverse top wall 162 and a

peripheral flange %Qh&ﬂ:@@ thp o Enddell abivérsiuer! W qﬂcawd@afmey'

opposed portions of the f e 164 there_is a_protubergnce or pivot nmenbh

166 (one being vi sPSItélatF?rFll 0 %p ti‘ﬁe Y13y cleses ?%%pe%&%t@%%
sl eeve 80 to nount clibgedc poali®iohfO ther front! cag Faddmesirfsddianry hias

sl eeve. To this en?.b ta?:%d' %@%rr %ﬂrf ron('?:f dtrJJ].%eS Imeee er\'\@l a8s2 c%erI 'bneessete’\{'? in
recesses 168
FIG. 10.

Regardless of the orientation of the actuator
160, the novel sealing system prevents leakage of the
container contents between the sleeve deck 102 and
closure body 24. In particular, with reference to FIGS.
8 and 9, the seal ring 44 on the closure body 24 at all
times seals around the periphery of the closure body
outlet passage 40 and sleeve discharge tube 124. The
container product can be forced out through the
discherge passage 120 of the discharge tube 124 only
when the actuator 160 is moved aﬁay from the fully
closed position, and the seal ring 44 alwayé prevents
leakage from between the sleeve deck 102 and closure
body end wall 28.

A second embodiment of the closure of the
present invention is illustrated in FIGS. 19-25 wherein
the closure is designated generally by the reference
numbef;320. The closure 320 is adapted to be mounted on
a cont?iner (not illustrated) such as the container 21
described above with reference to FIGS. 1 and 2. '

The closure includes a closure base or body
324 having a cylindrical lower wall 327 with internal
threads 329 for engaging mating threads on the container
neck. Other suitable engaging means (e.g., snap-fit
beadsi may be p:ovided_to secure the closure body 324 on
the container. Alternatively, in some applications the

- closure body 324 could be non-reasonably attached to, or
formed unitary with, the container.
' An ‘annular sealing ring 330 may be provided as
shown in FIG. 21 for engaging an interior edge of the



(FIGS. 1 and 4) for each mating with one of the.pivot nenbers 166 to
provi de a snap-action engagenent of the pivot nmenber 166. This accommodat es
t he pivoting novenent:of the actuator- 160 about a pivot axis defined by the
pi vot nmenbers 166 and receiving recesses 168. - 13 - The bottom edge of
each pivot nmenber 166 is preferably provided with a chanfer 169 for
facilitating assenbly. Wen the sleeve 80 and actuator 160 are assenbl ed,

t he actuator pivot nenbers 166 and body recesses 168 function as nounting
means so that the actuator 160 can be pivoted (by nmeans described in detai
hereinafter) until the forward end is expogeg apove the sleeve 80 as
itlustrated in FIGS. 2°and 9. The actuator 1 8 I ncludes a structure on the

bottom surface of the top wall 162 which functions -- dependi ng upon the
orientation of the actyator 160 -3 ebbReh iRBTiouths teneiffgcds & It e
material from t heSBBEP BPECRER eaFuggel 4 or occlude the tube passage 120
So as--to prevent gkaw.out of the discharge tube 124. In particular, as

shown in FIGS. 3, 8 and 9, ifhR Q&Y body 324 includes a transverse end
wall 328 defining an outlet passage 340 and a
periphéral, fruétoconical surface 346. The outl?t
passdgé 340 is radially offset from a central ax%s 3?2
defined by the frustoconical surface 346 and cylindrical
wall 327. Projecting upwardly from the body end wall
328 is a seal or bead 347 which extends partially ar?und
the outlet passage 340 and which has a straight portion
349 (FIG. 20) extending tangentially from the o?tlet
passaée 340. The outer, upper edge of the sealing bead
347 and extension 349 is chamfered. 3

The closure body 324 also has a front drive

membe; or post 351 and a rear drive member or post 352
which each project upwardly from thg'periphery of the
end wéil 328 at the frustoconical surface 346.
Prefe}%bly, as with the drive members 51 and 52 .
descfiﬁed above with reference to the first embodiment
illustrated in FIGS. 1-18, the drive members 351 and 352
do nof 1ie on a common diameter. Thus, the shortest
circuiar arc between the nearest sides of the drive
members 351 and 352 is less than 180°.

: As shown in FIG. 19, the top of the front
drive member 351 has a drive surface 364 which is
inclined relative to a plane normal to the rotational
axis 342 and has an abutment surface 366 which is
orieh%ed parallel to that plane. similarly, the rear
drive' member 352 has a drive surface 368 inclined
relatabe to a plane that is normal to the rotational

s axis€522 and has an abutment surface 370 which is
) oriented parallei to the plane. , .
The closure body 324 is adapted to recelve a
sleeve 380 mounted thereon as illustrated in FIG. 21.
To this end, the sleeve 380 includes a plurality of



160 i neludes a forwardly extending nozzl e or channel 170 which nerges with,
and opens into, a stepped, cylindrical sealing wall 179. The wall 179
surrounds and.seals the upper periphery of the discharge tube 124 when the
actuator.160 is in the closed position as illustrated in FIG 8. In
particular, the wall 179 forns a seal around the outer periphery of the

di scharge tube 124 as indicated at the front of the tube 124 by reference
nunber 180 (FIG 9) and as indicated by the reference numeral 184 at the
rear of the tube 124. Preferably, a sealing plug 186 projects downwardly
fromthe bottomof the actuator top wall 162 he sealing plug 186 has a
generally cylindrical or annul ar conflguratloﬁ and is adapted to enter into
t he opening at the top of the discharge tube 124 to sealingly occlude the

di schar ge apertUrelﬂ%Qraﬂytéf%?8861%%4r&959néPeméﬁb&fgoﬁshswhﬂchhﬁr%|Osed

position.as illustrated in he ot her hand, when,the actuator 160
is tilted to the d?@ﬁ@ﬁ§¢n§°pﬁ%i@?%ﬁyagngﬁgﬁsF?ﬁtSH“FH°FPE?°31 surface 346

of the closure body 324 as the sleeve 380 is pushed onto
the closure body 324. The parts are sufficiently
resilient to accommodate a temporary, radial deformation
so that the retainer members 384 slip below the
peripheral edge of the closure body end wall 328.

_ The sleeve 80 has a transverse deck 402 which
defines a pair of spaced-apart peripheral slots 410 and
412 (FIG. 20) for receiving the drive members 351 and
352, respectively.

The deck 402 has an upwardly facing surface
414 and a downwardly facing surface 416. Projecting
downwardly from the surface 416 is an annular,
compressible, seal ring 418. The seal ring 418
sealingly engages the upper surface of the closure body
deck 328. | i

: Also projecting downwardly from the sleeve
deck lower surface 416 is an inner, irregularly shaped
seal or bead 419. The seal 419 lies within the annular
seal ring'418 and is adapted to receive the seal beads
347 and 349 projecting upwardly from the closure body
-end wéll 328 around the outlet passage 340.

: The sleeve seal bead 419 defines an enclosed
area ahd has a first cusp 419A, a second cusp 419B, and
a third cusp 419C. As illustrated in FIG. 21, the inner
and outer edges of the seal bead 419 are chamfered.

' The sleeve deck 402 defines a discharge
passage 420 for communicating with the body outlet
passage 340. As illustrated in FIG. 21, the discharge

- T p&ssa@e is defined within a discharge tube 424, and the
bottom of the discharge passage 420 is defined in part
by the downwardly projecting seal bead 419 between the
second cusp 419B and third cusp 419C.



9*(by neans described in detail hereinafter)j then the front portion of the
sealing plug 186 is tilted away fromthe top}of the discharge tube 124 to
pernmt flow of: the-material out of the dischiarge aperture in the tube 124
and through the dispensing nozzle 170. Wen the actuator 160 is tilted to
the dispensing position as illustrated in FIG 9, the wall 179 stil
continues to seal the outer periphery of the upper end of the discharge
tube 124 so that the container contents, while being dispensed into the
nozzle 170, cannot |eak out around the top of the discharge tube 124. The
actuator 160 includes a novel structure for_cggperating with the body drive
menbers 51 and 52 to open and close the closure 20 when the sleeve 80 is
rotated. Specifically, the actuator wall 162 defines a downwardly facing

engagi ng surface 190 (FIGS. 3neBs18evi?3sd?ribelndsld) gehd@aduy sl A K
adapted to be engaged Ré t he dr:ve.nenber 52 when the actuator 160 i3S
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202 defines an angdPar, ‘Fhet agithhptor 460 includes a transverse top wall
462 and a peripheral flange 464. At each of two
diametrically opposed portions of the flange 464 there
is a protuberance or pivot member 466. The pivot
members 466 cooperate with the sleeve 380 to mount the
actuator 460 for pivoting movement within the sleeve
380. To this end, the inner surface of the sleeve 380
defines two recesses 468 (one recess 468 being visible
on the far side in FIG. 19). Each recess 468 mates with
one of the pivot members 466 to provide a snap-action
engagement of the pivot member 466. This accommodates
the p;voting movement of the actuator 460 about the body
pivotfaxis defined by the pivot members 466 and
receiving recesses 468. '

:t The actuator 460 is substantially identical to
the actuator 160 described above with reference to the
first embodiment illustrated in FIGS. 1-18. To this
end, the actuator is adapted to be tilted between a
closed position (FIG. 21) and an open position (similar
to the open position shown for the first embodiment
actuator 160 illustrated in FIG. 9).

' The actuator 460 includes a channel or nozzle
470 for communicating with the upper end of the sleeve
discharge tube 424 when the actuator is in the tilted,
open position. When the actuator 460 is closed as
illustrated in FIG. 21, the upper end of the discharge

_ = " tube 424 is sealed closed in the same manner as
described above with respect to the first embodiment
tube 124 illustrated in FIGS. 1-18.
The actuator 460 includes a novel structure
for cboperating with the body drive members 351 and 352

%



helical ecamramp 204 (FIGS. 3, 13, 16 and 17). Wen the actuator 160 is
closed, -the camranp 204 is inclined relative to a plane that is normal to
the rotational .axis (axis 42 in FIG 4). At the front of the actuator 160
there is_a downwardly projecting front camrail 208 (FIGS. 3 and 8- 12).
The front camrail 208 has a downwardly angled camranp 210 and a short,
flat surface 211. Wen the actuator 160 is closed, the ranp 210 is
inclined relative to a plane that is normal to the rotational axis (axis 42
in FIG 4), and the flat surface 211 is - 15 - perpendicular to the axis
42. Preferably, the front camrail 210 is par&#aLly hel i cal and has an
inclination which is slightly | ess steep than®the inclination of the rear
camrail camranp 204. Wien the actuator 160 is in the closed position as

illustrated in Fl Gg8 og%ﬂeﬁﬁaoeiogankﬁ@'Elggﬁrés %Gcﬁhéﬂdtﬂbtgigebge380 ﬁs

channel 72 at the to E drive he rear camrail
202 is received wi FAFAtede cBRARAFfizaldy,tpe ﬁébuﬁfrﬁﬁedré&rFIG° 19, the

actuator 460 includes a front cam rail 508 having a
downwardly facing, angled cam surface 510 for engaging
the upwardly facing surfaces 364 and 366 of the first
drive member 351.

The actuator 460 includes a downwardly
projecting, rear cam rail 502 having a downwardly angled
cam surface 504 for engaging the upwardly facing
sd}faqes 368 and 370 of the rear drive member 352.

) When the sleeve 380 is rotated, the actuator
460 is carried with the sleeve to move the cam rails 502
and 508 relative to the drive members 351 and 352,
respectively. The actuator 460 and drive members 351
and 352 function in substantia11§ the same way as the
first embodiment actuator 160 and drlve members 51 and
52 described above with reference to FIGS. 1-18.

The second embodiment illustrated in FIGS. 19-
25 has unique'séaling capabilities. When the actuator -
460 is fully closed as illustrated in FIGS. 20 and 21,
the sleeve seal 419 is positioned to engage the closure
body seal 347 and 349 so that the discharge passage 420
is spaced from, and sealed from, the closure body outlet
passage 340. In particular, as can be seen in FIG. 20,
when #he closure is closed, the closure body seal 347
and extension 349 sealingly engage the sleeve seal 419
and sJeeve deck lower surface 416 to prevent fluid
commuhication between the closure body outlet passage
340 ahd the sleeve discharge passage 420. This is
effective to prevent leakage into the. discharge tube 420

s durlng over-pressure conditions, such as mlght occur
durlng shipping or handling (e.g., from impacts on the
container or temperature increases).

When the sleeve 380 is rotated to open the
actuator 460, the sleeve deck 402 rotates as illustrated



deive nmenber 52. Waen a consumer w shes to. open the closure, the container
21 is_grasped in one hand and the closure sleeve 80 is grasped in the other
hand.- Rel ative rotation is effected between the container 21 and the sl eeve
80. Typically, the user would hold the container 21 relatively stationary
while the sleeve 80 is rotated on the container 21. Because the closure
body 24 is.threadingly engaged tightly with the container 21, the body 24
and container 21 remain stationary while the sleeve 80 is rotated in the
direction of the arrow 220 illustrated in FIG 2. This is the conventional,
unscrewi ng direction for a conventional right-hand thread, and nost
consuners woul d readily understand from everyday experience that the
unscrew ng direction 220 is countercl ockwi se when | ooki ng downwardly on the

top of the closureiZ0ris.t B Sdrﬁe\é% 0 im%\fé)ttﬂiée%iébﬂdﬁé%ﬂ%é OfFY &k
di rection as indicate the arrow 220 in FIG 2, the ac t or 0O1is
rotated with the slsgéae%q' &1 ivpdatd e & thge Fafies BrRREeHLi ch
project upwardly fpamssaye cslmure;d)ame Fealnberc® cugp | 40PK \moves gppasa of
drive menber 51 andiomrs modl dadl Biad YL st B sk fraie Witon
sanme tine, causes the sleeve seal 419 and closure body seal bead
347 to slide axially on the chamfered edges. This
deflects the sleeve deck 402 a small amount upwardly
away from the closure body end wall 328 as illustrated
in FIG. 23. An increased amount of torque is required
to effect this deformation, and this provides a
resistance to rotation of the sleeve. This tends to
oppose movement of the closure components away from the
fully closed position. _
' However, if sufficient torque is exerted on
the sleeve 380, the components afe sufficiently deformed
to accommodaté the movement of the gleeve seal bead 419
to the open position as illustrated in FIGS. 24 and 25.
In the open position, the closure body seal bead 347 is
seated on the other side of the cusp 419A and is
retalped in the open position by the cooperating
configuration of the cusps 419A, 419B and 419C. 1In the
open position, a portion of the sleeve discharge passage
420 overlies a portion of the closure body outlet
passage 340. This establishes communication between the
container interior and the discharge tube 424. Of
course, in the open position, the actuator 460 is tilted
away from the top of the discharge tube 424 (in a manner
‘analogous to the orientation of the first embodiment
actuator 160 illustrated in FIG. 9), and the container
contents can be dispensed through the closure.

o - When the sleeve 380 is rotated through the
.interﬁediate position between the full closed and full
open ﬁositions as illustrated in FIGS. 22 and 23, the

- slight outward displacement of the center of the sleeve
deck 402 will break the seal between the sleeve seal



the rear camrail camranp 204 noves in the rear drive nmenber 52 to _
accommodat e the downward tilting notion of - 16 - the rear 'portion of
the actuator 160. Al so, because the rear camranp-204 is steeper than the-
front camranp 210, there is no danger of the rear camranp 204 initially
engagi ng and binding on the rear drive nenber 52 as the actuator 160 pivots
open. The rear camrail 202 has a relatively short length, and the rear cam
rail 202 becones conpletely separated fromthe rear drive nmenber 52 as the
actuator 160 is tilted to the full open position (FIG 13). Wen the
actuator 160 is in the full open position, the_container contents can be

di spensed t hrough the body outlet passage 40 gﬁd'éleeve di scharge tube 124
as shown in FIGS. 6 and 9. In the full open position, the top of the rear

drive nenber 52 is c S 0 C r fatq0
surface 190 as i||ﬁ§??a§§3 %ﬁgﬁgé% %%% gHE%EE%rE#g cebggg?ﬂgﬁgksﬁg9Q§%ﬁﬂx
the sleeve 80 is rHowewerin thee potentiiade forr deakageaaty ithadd ik is of

little concern because the container is typically not
being squeezed to discharge the contents at that time
and because the momentary interruption in sealing of the
bead 419 against the body end wall 328 is very brief.
Further, the annular, resilient seal 418 completely
surrounds the seal bead 419 and prevents any leakage
radially outwardly of the seal ring 418. '

- In each of the two embodiments of the closure
illustrated in FIGS. 1-25, it will be appreciated that
the body outlet passage (40 or 340) is not fully aligned
with the sleeve deck discharge passage (120 or 420).
Howevér, in other, alternate designs, alignment of the
two passages in the full open condition may .be desired
and could be effected by appropriatg placement of the
outlét:passage and discharge passage in the body and
sleeve, respectively.

Further, snap-fit engagement structures'may be

" provided at the full closed position and the full open
position for providing a tactile sensation to the user
when the full open and full closed positions have been
reached.

A third, and presently most preferred,
embodiment of the closure of the present invention is
illusﬁrated in FIGS. 26 and 27, and the closure is
desighated generally by the reference number 520 in FIG.
26. &he closure 520 is adapted to be mounted on a |
contaiher, such as the container 21, described above
with ;éference to FIGS. 1 and 2.

- - i The closure includes a closure base or body
524 having a cylindrical lower wall 527 with internal
threads 529 (FIG. 27) for engaging mating threads on the
container neck. Other suitable engaging means (e.g.,
snap-fit beads) may be provided to secure the closure



tshe top (i.e., in the direction indicated by the arrow 226 in FIG 1). The
actuator 160 rotates with the sleeve-80 so as to nove the actuator cam
rails 202 and 208 relative to the drive nmenbers 52 and 51, respectively.
Thus, the front camrail 208 noves away fromthe front drive nenber 51, but
the rear camrail 202 noves toward the rear drive nenber 52. However, as
illustrated in FIG 15, initially the actuator top wall bottom surface 190
contacts the edge of the angled surface 68 of the rear drive nenber 52
(FIGS. 15 and 16). As the sleeve 80 is further rotated, the rear portion of
the actuator 160 is forced upwardly to pivot %he actuator toward the cl osed
position. Further rotation of the sleeve 80 ?lngs the rear camrail 202

i nto engagenent with the rear drive nmenber 52 as illustrated in FIGS. 17

and 18. The camra 0 f -t h e ; i L4202 om
of the groove 3993 é%ﬁ OL Eﬁé ?Bnﬁggh%geb%earA%?E@gﬁ%%ﬁ%ﬁ? 59 t%ﬁ%%bot
t he actuator 160 tGPPhéCFEFPVSCFbgeG psurei bady| A2dheond bec nedicd

position, the fronfe§36haBly avtheh8da’td,! ér formed unitary with, the
container. .

An annular sealing ring 530 may be provided as
shown in FIG. 27 for engaging an interior edge of the
container neck at the container mouth to effect a tight
seal. -

' The closure body 524 includes a transverse end
wall 528 defining an outlet passage 540 and a
peripheral, frustoconical surface 546 (FIG. 26). The
outlet passage 540 is concentric about a central axis
542 (FIG. 27) defined by the frustoconical surface 546
and cylindrical wall 527. Projecting upwardly from the
body end wall 528 is an annular seal wall 546 having a
circumferential sealing bead 547. The wall 546 extends
around and is concentric with, the outlet passage 540.
' The closure body 524 also has a front drive
member or post 551 and a rear drive member or posf 552
which each project upwardly from the periphery of the
end wall 528 at the frustoconical surface 546.
Preferably, as with the drive members 51 and 52
descrﬁbed above with reference to the first embodiment
illustrated in FIGS. 1-18, the drive members 551 and 552
do not lie on a common diameter. Thus, the shortest
circular arc between the neafest sides of the drive
members 551 and 552 is less than 180°. The drive
members 551 and 552 have substantially the same
configuration as the drive members 51 and 52,
respectively.

= - The closure body 524 is adapted to receive a
sleeve 580 mounted thereon as illustrated in FIG. 27.
To this end, the sleeve 580 includes a cylindrical wall
582 w}th a plurality of inwardly projecting retainer
members 584 which are adapted to slidably engage the



located over the front drive nmenber 51 as can be seen in FIG 10.

Regardl ess of the orientation of the actuator 160, the novel sealing system
prevents | eakage of the container contents between the sleeve déeck 102 and
cl osure pbody 24. In particular, with reference to FIGS. 8 and 9, the seal
ring 44 on the closure body 24 at all tines seals around the periphery of
the closure body outl et passage 40 and sl eeve di scharge tube 124. The
cont ai ner product can be forced out through the discharge passage 120 of

t he di scharge tube 124 only when the actuator 160 is noved away fromthe
fully closed position, and the seal ring 44 a% ys prevents | eakage from
bet ween the sl eeve deck' 102 and cl osure body d wall 28. A second

enbodi ment of the closure of the present invention is illustrated in FIGS

19-25 wherein the gl @sifé&o) ?QSS%QP &d 928669'£ﬂeb¥169&r£e£8§ﬁ2§§4nggb%he

320. The closure 3 IS a 8 e nounted on contaln
il lustrated) such beevie 280t s eusbeddente| bhe gbesurgi badycbatencTheo

FIGS. 1 and 2. ThepstesUafel B6kslesenttyOBeEL1 DaAE €b LedymAddakaviang a
cylindrical lower wall 327 with Lniern t hy eads’ 328hagr engagkagnnatlng

threads on the contefReFary, radial deformation so
members 584 slip below the peripheral edge of the

closure body end wall 528.

The sleeve 580 has a transverse deck 602 which
defines a pair of spaced-apart peripheral slots 610 and
612 (FIG. 20) for receiving the drive members 551 and
552, respectively.

The deck 602 has an upwardly facing surface
614 and a downwardly facing surface 616 (FIG. 27).
Projecting downwardly from the surface 616 is an
annular, seal flange or ring 618. The seal flange 618
sealingly engages the outer surféce of the closure body
seallng wall bead 547. . i

The sleeve deck 602 defines a dlscharge
passaée 620 (FIG. 27) for communicating with the body
outlef passage 540. As illustrated in FIG. 27, the
discharge passage 620 is defined within a discharge tube
624,

The sleeve 580 receives a generally disc-like
nozzle assembly, actuator means, or actuator 660 (FIG. -
26) . ' The actuator 660 is mounted on the sleeve 680 for
rotation with the sleeve 680 about the axis 542 (FIG.
27). The actuator 660 includes a transverse top wall
662 and a peripheral flange 664.

; At each of two diametrically opposed portions
of the flange 664 there is a protuberance or pivot
member 666. The pivot members 666 cooperate with the

- sleevélsso to mount the actuator 660 for pivoting
movement within the sleeve 580. To this end, the inner
surfaée of the sleeve 580 defines two recesses 668 (one
recess 668 being visible on the far side in FIG. 27).
Each recess 668 mates with one of the pivot.members 666



neck. &t her suitable engaging neans (e.g., snap-fit beads) nmay be provided
to secure the closure body 324 on the container. Alternatively, in sone
applications the-closure body 324 coul d be non: reasonabl’y attached to, or
fornmed upitary with, the container. An annular sealing ring 330 may be
provi ded as shown in FIG 21 for engaging an interior edge of the - 18 -
contai ner neck at the container nouth to effect a tight seal. The closure
body 324 includes a transverse end wall 328 defining an outlet passage 340
and a peripheral, frustoconical surface 346. The outl et passage 340 is
radial |y of fset froma central axis 342 defingd by the frustoconica
surface 346 and cylindrical wall 327. Projectifig upwardly fromthe body end
wall 328 is a seal or bead 347 which extends partially around the outl et

passage 340 and whighphagidesh' gglgg,f-a&%gbhognaé%eﬁéh% o%Oztwtp‘i%ﬁmember

tangentially fron1the outlet pa odter, uppe e of the
seal i ng bead 347 af@%ext ERdSoRcTeymodates thec@ivoting novement of the

actuator 660 about a pivot axis defined by the pivot
members 666 and receiving recesses 668.

The actuator 660 is substantially 1dentlca1 to
the actuator 160 described above with reference to the
first embodiment illustrated in FIGS. 1-18. To this
end, the actuator 660 is adapted to be tilted between a
closed position and an open position (similar to the
closed and open positions shown for the first embodiment
actuator 160 illustrated in FIGS. land 2).

The actuator 660 includes a channel or nozzle
670'for communicating with the upper end of the sleeve -
dischatge tube 624 when the actuator is in the tilteq,
open position. When the actuator 660 is closed, the

; upper end of the discharge tube 624 is sealed closed in
the same manner as described above Jﬁth respect to the
first embodiment tube 124 illustrated in FIGS. 1-18.

The actuator 660 includes a structure for
cooperating with the body drive members 551 and 552 to
open and close the closure 520 when the sleeve 580 is
rotatéd. The structure is the same as in the first
embodiment of the actuator 160 described above with
referénce'to FIGS. 1-18.

' Specifically, as illustrated in FIG. 26, the
actuator 660 includes a front cam rail 708 having a
downwardly facing, angled cam surface 710 for engaging
the upwardly facing surfaces of the first drive member |
551. The actuator 660 also includes a downwardly
projecting, rear cam rail 702 having a downwardly angled

o cam surface 704 for engaging the upwardly facing
surfaces of the rear drive member 552.

When the sleeve 580 is rotated, the actuator
660 is carried with the sleeve to move the cam rails 702
and 708 relative to the drive members 551 and 552,



The closure body 324 also has ‘a front drive nmenber or post 351 and a rear
drive .menber or post 352 which each project upwardly fromthe periphery of
the end wall 328 at the frustoconical surface 346. Preferably, as with the:
drive nmenbers 51 and 52 described above with reference to the first

enbodi nent illustrated in FIGS. 1-18, the drive nenbers 351 and 352 do not
lie on a conmmon dianeter. Thus, the shortest circular arc between the
nearest sides of the drive nmenbers 351 and 352 is less than [err]. As shown
in FIG 19, the top of the front drive nmenber 351 has a drive surface 364
which is inclined relative to a plane normal L9 the rotational axis 342 and
has. an abutnent surface 366 which is oriented garallel to that plane.
Simlarly, the rear drive nmenber 352 has a drive surface 368 inclined

relative 1o a pl alfedfabtidellp! Mk Oak éeaﬁa{:a&banahﬂaaﬂva%eﬁﬂ@rgassan

abut ment .surface 370 Which Is orlente ar al to t | ane. The cl osure
body 324 is adapte%“@05$%c§F9€t69§Ié@véugﬂbaﬂﬁﬁﬂ%éﬂ FHSrEBHeayaYIPﬁs@PaF@G

in FIG 21. To thisifet, ehbedshentcadtiatoe! v1d6sandaphivieki hgmbers 51 and
52 described above with reference to FIGS. 1-18.

The third embodiment illustrated in FIGS. 26
and 27 has unique sealing capabilities. oOwing to the
sleeve seal flange 618 and the body seal wall 546, the
fluid passing from the container through the body outlet
passége 540 and sleeve discharge passage 620 is always
prvehted from leaking out between the sleeve 580 and
body 524 -~ regardless of whether the actuator 660 is
open or closed.

In all three embodiments of the closure shown
in FIGS. 1-27, suitable modifications may be made to
employ other forms of actuators instead of the pivotally
mounted tilting actuator 111ustrated and described.

_ The closure of the present invention may be
fabrlcated 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 (e.g.,
polypropylene and ABS) in a design that provides a
"high-style" exterior configuration which is
substantially free of functional details.

Indeed, because the closure can be provided
with a smooth, cylindrical sleeve surrounding a flat
actuator top, a user confronted with such a closure on a
contalner would typically attempt to open the closure by
rdtatlng the sleeve in the unscrewing direction (for the
conventlonal right-hand thread which is so widely used
throubhout the world). Even if the user had not
previbusly used such a closure, the user would
undoubtedly attempt to open the closure by unscrewing it



19 -rinwardly projecting retainer menbers 384 which are adapted to
slldably engage the frustoconical surface 346 of the ¢losure body 324 as
the sleeve 380 is pushed onto the closure body 324. The parts are
sufficiently resilient to accommodate a tenporary, radial deformation so
that the retainer nmenbers 384 slip below the peripheral edge of the closure
body end wall 328. The sleeve 80 has a transverse deck 402 which defines a
pair of spaced-apart peripheral slots 410 and 412 (FIG 20) for receiving
the drive nenbers 351 and 352, respectively. The deck 402 has an upwardly
facing surface 414 and a downwardly facing §u5gage 416. Projecting
downwardly fromthe surface 416 is an annul ar, conpressible, seal ring 418.
The seal ring 418 sealingly engages the upper surface of the closure body

deck 328. Also prOiﬁcéhégcéﬁvgﬂ@iéhalfﬁ&ﬁh&?e SbEGESuﬂsék tAyar weuhface 416
I's an.inner, irregular]| 9. The seal 419 lies within

bead
t he annul ar seal ﬁ@vﬁéﬁ g ??sgﬁﬁﬁtﬁﬂs?%trﬁﬁerﬁ 9h§P§E§FnEeSaQS§¥? and
349 projecting Upwaéﬂhq n6vedt b6 thesaispéAding, open orientation.

Because the closure is susceptible to being so
easily opened by the ordinary person without special
instr@ctions, it is believed that the closure can be
effecfively used on containers without providing opening
instructions. Thus, the exterior of the closure can
provide a "high-style", smooth, slick, exterior surface
configuration unencumbered by instructional nomenclature
or indicia which are so often found on other types of
closures. .

It will be readily apparent from the foregoing
detalled description of the invention and from the
111ustrat10ns thereof that numerous variations and
modlflcatlons may be effected without departing from the
true spirit and scope of the novel ébncepts or
principles of this invention.



end wal | SM passage 340. * The sl eeve seal bead 419
defines an f@ﬂ'éds%nenepﬁeg has a first cusp 419A, a second cusp 419B, and

a third cusp trate nner and out er edges of
t he séal bea Wer;ed. k 402 defines a

di scharge passage conmunillcat | ngswi.hhiEDhe bo y outl—e‘t—p-as-sage—%élre—ﬁ
As illustrated in FIG 21, the di e e

di scharge tube 424, and the bottom of the @9scharge passag ﬁmﬂijmgﬂﬂ"
in-part by the downwardly projecting seal bead 419 between

419B and third cusp 419C. - 20 - The sleeve 380 receives a generally
disc-1ike nozzle assenbly, actuator neangiadmgAcCtuator 460 (FIG 19). The
actuator 460 is nmounted on the sleeve 38 rotation with the sleeve 380
about the axis 342 (FIG 19). The actuator 460 includes a transverse top

wal | 462 and 3.perApad¢spenslinaggeléstrert(2e3Ci320f; t520)di fowetan capéningptecd

porti ons.of the f1 3aggadRdr, "ahG bioBuBEOY4BS" 3365 820} WahpTATSg: 100 The
a body (24; 324; 524) that can be located on said contai-
ner over said opening, said body (24; 324; 524) having
a transverse end wall (28; 328; 528) defining an outlet
passage (40; 340; 540) through said end wall (28; 328;
528) for communicating with said container opening;
a sleeve (80; 380; 580) mounted on said body (24; 324;
524) for rotation relative to said body (24; 324; 524)
about a rotation axis (42; 342; 542) defined by said
sleeve (80; 380; 580), said sleeve (80; 380; 580) having
a transverse deck (102; 402; 602) over said body end wall
(28; 328; 528), and said deck (102; 402; 602) defining a
discharge passage (120; 420; 620) -through said deck (102;
402; 602) for communicating with said body outlet passage
(40; 340; 540) and for being opened-and closed; and
a seal which is located between said sleeve deck (102;
402; 602) and said body transverse end wall (28; 328;
528) and which extends around said body outlet passage
(40; 340; 540) and said deck discharge passage (120; 420;
620) . '

“THIS gﬂwe:vsﬂi,@BEENe

2. The closure (520) in accordance with claim 1 in which
said seal includes (A) a flange (618) on said sleeve
(580) projecting from said deck (602) around said dis-
charge passage (620) toward said body transverse end wall
(528); and (B) an annular seal wall (546) on said body
(524) projecting from said body transverse end wall (528)
‘around said body outlet passage (540) toward said sleeve
de_r::k (602), said annular seal wall (546) be'ing concentric
with, and in sealing—éngagement with, said sleeve flange
(618).



menberss 466 coo e sleeve 380 to nount the actuator 460 for

pi voti ng venment w h edidd® sl eeve 380. To this end, the Iﬁhérﬁﬁm4%ﬂﬁ¥{ﬂ—-_‘
t he sl eeve 3B6S recesses

ne _recess 468 being
the far S|de ' ach recegssTARSs @t _Thope of tﬁm w
menbers 466 t ap-actio engagep{ﬁ@A ~tNe pi vot '""'""”
Thi s -accommodat es t he plvotlng nove 460 about the body ¥
pi vot axis defined by the pivot nenbers 4680and receiving recesses 468. The

actuator 460 _is substantially identical to the actuator 160 descri bed above
with referende toThRe SlosUWre: {(H2f)mdht aggardange With rplasim 12 130 whieh; s

end, the actuator sajdadegycdnhalhe tehledalet (5£6) a1 eErth YOS inwird Iy f
21) and an open p%5|%% q] S|n#b%§§%§ ¢g¥§ Qpen osition shown for the first
enbodi nent act uat 8 e&HG% ) : The actuator 460 includes a
‘channel or nozzl es&4i@d sealcwaiin(546) ngna\lmdtesrm cipmfershtial Heesd o547)
di scharge tube 42 t o]

t he actuator 460 ﬁ\e@l osegfga ﬁ'ﬂéf{¥ ?uSQaLaEV td ige?:ﬁﬂ?%lp% ahghggofé%ﬁd]
di scharge tube 42§lﬁ§W§ﬁﬁL§Pg§(ﬁ§&§hﬂ the sane manner as descri bed above
with respect to the first enbodi nent

3('D

4. The closure (320) in accordance with claim 1 in which
said body end wall (328) defines an upwardly facing top
surface;
said sleeve deck (402) defines a downwardly facing bottom
surface (416) spaced from said body end wall (328); and
said seal includes a first seal member (418) projecting
from said sleeve bottom surface (416) to engage said body
end wall top surface.

‘5. The closure (320) in accordance with claim 4 in which
said sleeve deck (402) has a second seal member (419)
projecting downwardly from said sleeve deck bottom
‘surface (416) around said discharge passage (420) and
within said first seal member (418) for engaging. said
body end wall top surface outwardly of said body outlet
passage (340). ’

6. The closure (20; 320; 520) in accordance with claim 1 in
which said closure (20; 320; 520) further includes an
actu * (160; 460; 660) mounted on said sleeve (80;
380; 0280) for rotation therewith to occlude flow from
said container when said actuator means (160; 460; 660)
is in a closed, non-dispensing position and to permit
flow from said container when said actuator means (160;
460; 660) is tilted about a pivot axis to an open,
dispensing position; and '
said closure ( 20; 520; 520) includes engaging means
defined by said body (24; 324; 524) and said actuator
(160; 460; 660) for tilting said actuator (160; 460; 660)



tube 224 _illustrated in FIGS. 1-18. The actuator 460 mclud%

structure for cooperatl ng with the body drive nenbers 351 and 352 21 -
to opeh andis lacsdir e 320 ffbren=the—sleeve 380 is r Jmn ulﬂ

Speci fi cal I ﬂ‘% ted in FI 460 O,[ ﬂ 'm M”Hm
cam rai | wardly f durface 510

engagi-ng the upvvardly facing surface 5 : ..,.J first dr|ve menber

havi ng a downwar dl ed_ca rf for agi,ng the u I
surfaces 368 and Sgﬁé'ﬁge?rﬁa’rgaﬁ ?ﬁ?aqcl Qﬁe‘ﬁ'ﬁ@" 3‘3’;9 gn°?ﬁ§' Egﬁé{v'g°é8Ug?‘ée
rotated, the act uasmldélaﬁﬁ)tmatmrtim- Wady; t6lé®)sliscretatedowdthhsatdnsleaeire
502 and 508 rel ati oto gébge menbers 351 and 352, respectively. The

actuator 460 and d 51 and 352 function in substantially the
sanme way as the fi rst enbodl ment actuator 160 and drive nmenbers 51 and 52

descri bed aboyg Wihereigsaree(20; F35%; 3828P in accordance with claim 1 in
which said sleeve discharge passage (120; 420; 620) is
located to move in an arcuate path when said sleeve (80; |
380; 580) is rotated.

8. The closure (20) in accordance with claim 1 in which said
seal includes a seal member (44) projecting upwardly from
said body transverse end wall (28) to engage said sleeve
deck (102).

9. The dispensing closure (520) in accordance with claim 1
' in which
a said discharge passage (620) is movable in an arc to
selectively shift into and out of communication with said
body outlet passage (540) when said sleeve (580) is
rotated;
said sleeve deck (602) has a downwardly projecting seal
(618) around said discharge passage (620); and
said body transverse end wall (528) has an upwardly
projecting seal member (546) extending at least partially
around said body outlet passage (540) for engaging said
sleeve deck (602) and sleeve seal (618) within said
sleeve seal (618).

10. The closure (20; 320; 520) in accordance with claim 1 in
which said closure body (24; 324; 524) is separate from,
but releasably attachable to, said container.

11. A dispensing closure (20; 320; 520) for an opening to a
coﬁtainer, and closure (20; 320; 520) comprising:
a body (24; 324; 524) that can be 1located on said
container over said opening, said body (24; 324; 524)



The second enbodi ment_illustrated in FIGS. 19- 25 has un_que—sea++ﬁg—~——‘““

capaﬁi_lt es. V%en the actuator 460 is f oSEl as |IIustrat

FI GS. eeve seal @ ““'__——ﬂ' 0 engﬁﬂﬁ gﬂ!&“
body se so that th cwmssaoe 420

seal ed ure body out]l et - 1N partlcular as can be

seen in FIG. 20 mhen the closureTs closed the'closure body seal 347 and
extensi on 349 sealingly engage the sl eeve3®al 419 and sl eeve deck | ower
surface 416 to prevept fluid communicati on between the closure bodgcoutlet

passage 340 and tPRVIRGAR NLleh RASSRAa 40741340/ TRAQ) Lok FemrFRpicating
prevent | eakage iwithtseidicorttd Dver Wiserfiy dind havdvey app&ii'ubf upwardly

“pact s on' the coRtasRerLpd BENvE, ReRPetP, tPuacag; Iaten Bhd Sl 9T i &

rotated to open thesdeewvet d|8046(38Qh65&¢beneun'eed 002 saddathdnis(24; 324;

s St 410593) PRSI TR obE Bk P3242082450
about a rotation axis (42; 342; 542) defined by said
sleeve (80; 380; 580), said sleeve (80; 380; 580) having
a transverse deck (102; 402; 602) over said body (24;
324; 524), said sleeve deck (102; 402; 602) defining
opening means for receiving said drive members (51, 52;
351, 352; 551, 552) which extend therethrough, and said
deck (102; 402; 602) also defining a discharge passage
(120; 420; 620) through said deck (102; 402; 602) for
communicating with said body outlet passage (40; 340;
540); and
an actuator (160; 460; 660) mounted on said sleeve (80;
380; 580) for rotation therewith to occlude flow through
said discharge passage (120; 420; 620) from said
container when said actuator means (160; 460; 660) is in
a closed, non-dispensing position and to permit flow
through said discharge passage (120; 420; 620) from said
container when said actuator means (160; 460; 660) is
tilted about a pivot axis to an open, dispensing posi-
tion, said actuator (160; 460; 660) including engaging
portions for engagement with said body drive members (51,
52; 351, 352; 551, 552), the engagement between said body
drive members (51, 52; 351, 352; 551, 552) and said
actuator engaging portions effectively occuring on
opposite sides of said pivot axis to effect tilting of
said actuator (160; 460; 660).

12. The closure (20; 320) in accordance with claim 11 in
wh%ph each said drive member is a post (51, 52; 351, 352)
having at least one drive surface (64, 68; 364, 368)
inclined relative to a plane that is normal to said
rotational axis (42; 342) and having an abutment surface



passage _340. As the enal head cusp 419A noves pass cl osure body seal bead
347, there is i nterf whi ch causes the sl eeve seal 419 and cl osure

Pﬁﬁysfiibemﬁmﬂﬂ ﬁ e o W?ﬁ?a SULTU ARG A

=

wal | 328 a in FIG 23jL_An i LA nt of tor'qué i5
required to effect this deformatlon and this provides a resistance to
rotation of the sleeve. This tends to opp§§e m)vement of the closure
conponents away fromthe fully closed position. er, if sufficient

torque is exerted(®frthH@isPeEye338D, °¥h§“§%ﬂpﬁﬂ€ﬂ%§e&rﬁ°sﬁPH’cP&ﬂpﬁy

def orned to accommopdat e the m)verrent of the sl eeve seal bead 419 to the

open positi FI GS. 24 d 25. 0Si { s

cl osure bod seal'hg%a%i tjé'bl AT r{ﬁ%é’rltg\ &ga&pofl%eg 31%95{"3nd
is retained in tHeoppef peachl saidy pwtcdﬁperaEZhgmmagunmwand]qt oOben
cusps 419A, 419B gpghAd$ C”‘Jgn ;5153 open position, a portion of the sleeve

di scharge passage 420 overliés a’ portion of the closure body outlet passage
340. This establishes comunicati on between the container interior and the

di scharge t ubge, 42¢he @16Sur6 (20 330 G2W) ASSAbcordanite ¥Gthataai4ba2 $n
tilted which a circular arc between said posts (51, 52; 351,
352; 551, 552) is less than 180°.

15. The closure (20; 320) in accordance with claim 11 in
‘which said actuator engaging portions include two spaced-
apart, downwardly projecting cam rails (202, 208; 502,
508) which each have a cam ramp (204, 210; 504, 510)
inclined relative to a plane that is normal to said
rotation axis (42; 342).

16. The closure (20; 320) in accordance with claim 15 in
which said cam ramps (204, 210; 504, 510) are partially
‘helical and have different inclinations. :

17. The closure (20; 320) in accordance with claim 15 in
which one of said rails (202, 208; 502, 508) has an
abutment surface (66, 70; 366, 370) oriented parallel to
said plane. '

18. The closure (20) in accordance with claim 15 in which
said actuator engaging portions include a planar surface
(190) of said actuator (160) from which said cam rails
(202, 208) project whereby at least one of said posts
(51, 52) engages said planar surface (190) during a part
of the rotation of said sleeve (80) and engages one of
said cam rails (202, 208) during another part of the
rotation of said sleeve (80).

19. The closure (20; 320; 520) in accordance with claim 11 in



aw‘ay fromthe top of the discharge tube 424 (in a manner anal ogous to the

orieqt a_}l on of the first enbodinent actuator 160 illustTated in FIG 9),
and the ts can be di spens gh the .
When the’jmﬁmﬂmﬁot at ed ough-thaabyegnnidi at e éﬂﬂ!ﬁﬂﬂ“ !HH“!Q““I
the full open dpsHts %Lg‘ g0 | ustflated in man ,
the slight outward displacenentjio —the sl eeve deck 402 wil |

break the seal between the sl eeve seal 34 23 - bead 419 and the top

surface of the bg 8. r, t otential for

that point is of WP‘%{F & c?f’ﬁybeé)l . eg?ﬁé %%rﬁ%ai rsﬂ’af"' ecaﬁ'?ﬂno

bei ng squeezed t wreleashblye attlftachaklento ,atsatidatcanitadirmexl because t he
nonentary interruption in sealing of the bead 419 against the body end wall
328 is very brief. Further, the annular, resilient seal 418 conpletely
surrounds t B8-seThehedesure &ae,pnOens%Ohni,nlmmgtan@@immy B \inof
the seal ring 41&hlbﬁ each of the two enbodi ments of the closure

illustrated in Fl 1-25, it will be, appreciated that '
g?.d sleeVe deck openlncg pmeans 1nc1ude s two spaced-apart

slots (110, 112; 410, 412; 610, 612) defined in said deck
(102; 402; 602) outwardly of said discharge passage (120;
420; 620); and

one of said drive members (51, 52; 351, 352; 551, 552)
projects through one of said slots (110, 112; 410, 412;
61Q, 612) and the other of said drive members (52, 51;
352, 351; 552, 551) projects through the other end of
said slots (112, 110; 412, 411; 612, 610).

21. The closure in accordance with claim 11 in which
said body outlet passage (540) and said sleeve discharge
passage (620) are each radially offset from said rotation
axis (542); ' w
said body transverse end wall (528) has a generally
planar, upwardly facing, top surface (616); )
said sleeve deck (602) has a generally planar, downwardly
facing, bottom surface (616);
said sleeve (580) further includes a generally annular
seal flange (618) projecting downwardly from said deck
bottom surface (616) toward body end wall top surface;
and :
said body end wall (528) has an annular seal wall (546)
projecting upwardly toward said sleeve deck (602), said
annular seal wall (546) being concentric with, and in
sealing engagemenent with, said sleeve seal flange (618).



the body outl et passage (40 or 340) IS not fuIIy aligned with the sl eeve
deck di scharge passage (120 or 420) . -*HoWever, in other, alternate designs,
al i gnment of the two passages in t?ﬁﬁﬁéﬁéEﬁﬁﬁ@ Egnd'tlon may be desired and
coul d be effected by appropriate placeﬁgpLA@ pthe outl et passage and

di scharge passage in the body an . el y. Further, snap-fit
engagenent structures nay be provided at “the full cl osed p05|t|Qn and t he
full open position for providing a tactil 85sensation to the usef. when the
full open and full closed positions have been reached. A third, and
presently nost preferred, enbodinment of the closure of the present
invention is illustrated in FIGS. 26 ag@s%}acgnd the closure is designated
generally by the reference nunber 520 in FIG 26. The closure 520 is
adapted to be nounted on a container, such as the container 21, described
above with r}efdispensﬁ.nng(BSsui'eands @rovmed with al amdye (2%} uBIBQ;a524)

chosne DIhAATNyBHIRE bl (M) SFhol i) 1ol RIGUL! bobl 5563

Qt her sui t atB80 krnifagranted on g'é'lﬁg bodyh £ert rotpden r#é?%%ﬁ@v*—b@d@é%

secure the onpSUsfeeve has a transverse deck (102; 402; 602) defining a
discharge passage (120; 420; 620) for communicating with the
body outlet passage as the discharge passage moves in an arc
relative to the body. In one embodiment, a seal (419, 437) is
provided between the sleeve deck and the body around the
outlet .passage and discharge passage. In a preferred
embodiment, an actuator (160; 460; 660) is mounted on the
sleeve for rotation with the sleeve. Engaging structures (51,
52, 204, 208; 351, 352, 504, 508; 551, 552, 704, 708) are
defined by the body and the actuator for tilting the actuator
betweeen a closed position and an open position while the
actuator is rotated with the sleeve. The actuator includes
engaging portions (204, 208; 504, .508; 704, 708) for
engagement with drive members (51, 52; 351, 352; 551, 552)
projecting upwardly from the body through openings (110, 112;
410, 412; 610, 612) in the sleeve. Engagement between the
drive members and actuator is effected on opposite sides of
the pivot axis of the actuator so as to effect tilting of the
actuator between an open position and a closed position.
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-"24 - body 524 on the container 21. Alternatively, in sone applications.
the cl osure body 524 could be non- reasonably attached to, or forned
unitary with, the container. An annular sealing ring 530 may be provided as
shown in FIG 27 for engaging an interi.or edge of the container neck at.the
container nouth to effect a tight seal/9The closure body 524 includes a
transverse end wall 528 defining an outl et -passage 540 and a peri pheral,
frustoconical surface 546 (FIG 26). The outlet passage 540 is concentric
about a centﬂ&l-a;j; 2 (LG 27) defined by the frustoconical surface 546 -
and cyl i ndippoata Fec_ti ng upwar dizy from t heléhodygnd wal | 528 is
an annul ar s . BYi ngga circunf et entivet— ~lad1B547. The -

wal | 546 extends il i s concentric w = .

The cl osure bydy {HRX D AR ks
drive nenberg - ' O N7 T R ALRE 204 p]hery of
t he ¢ =

1
16 | N
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end*wal | 528 at the frustoconical surface 546. Preferably, as with the
drive nenbers 51 and 52 described above with reference to the first
enbodi:ment illustrated in FIGS. 1-18, the drive nenbers 551 and 552 do not
1ie on a conmon dianmeter. Thus, the sppgtest circular arc between the
nearest sides of the drive nenbers 551 and 552 is less than [err]. The
drive nenbers 551 and 552 have substantially the same configuration as the

drive nmenbers 51 and 52, respectively. - The cl osure body 524 is
~adapted to receivefgsﬁlegve 580 nmounted thereon as illustrated in FIG 27.
To this end, the s re™¥580 ingludes awmgylindrical wall. 582 with a

plurality of inwardly projecting retaingr -ne ®rs 584 which are adapted 1o
slidably engage the - 1025 ; . urface 546 of the cl osure body
524 as the sleeve 580 is Rushef ' pURE bomly 524. The parts are
sufficiently resilient to 3¢ P TR ) def ormati on so
t hat the retai n$ff—rembar 2 edge of the

f

(

J
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cl osure body end wall 528. The sleeve 580 has a transverse deck 602 which
defines a pair of spaced-apart peripheral slots 610 and 612 (FIG 20) for
recei ving the drive nenbers 551 and 552, respectively. The deck 602 has an
upwardly facing surface 614 and a down dly facing surface 616 (FIG 27).
Projecting downwardly fromthe surface 6 is an annul ar, seal flange or
ring 618. The seal flange 618 sealingly engages the outer surface of the

cl osure body sealing wall bead 547. The sl eeve deck 602 defines a discharge
passage 620 (FIG 27) for comunicating with the body outl et passage 540.

As illustrated in FIG 27, the di sch§Rj ssage 620 is defined within a
di scharge tube 62 sleeve 580 rec&Vves a enerally di sc ,$e nozzl e,
assenbly, actuato and70.or16&ciggalidr 18660 OFI %;emThe actupt'dr 660 is
nmount ed on the sl eeve 6 ' ‘ 80 about the axis
542 (FIG 27). The a bu Y Va3l lgg 662 and a
peripheral flange Gg { [f5: r€d Eprtlons of the
flange 664 there isya FEJeIc‘ pi v 52
51 = ~a
N TR | "'
30 A |44
™ > 28
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29" N <13
\
27— N
N
12 .. 179 F' 9 -
,’ 160 'Y 1g.
170 1861184 124 g 5
' : 2
”0 / 12? 162 \
~ . 80
b/ { \
208’-\\ / A\
N~ N -
1T ‘-‘-=..l 102 ,-202‘
N |
| N ! ' ~ 4k
2| NS ' 28
30—
40N 24
N »
27
N
\ -
\ -




menber 666. The pivot nenbers 666 cooperate with the sleeve 580 to nount .
the actuator 660 for pivoting novenent within the sleeve 580. To this end,
the inner surface of the sleeve 580 defines two recesses 668 (one recess
668 being visible on the far side |n FI 27). Each recess 668 mates with
one of the pivot nenbers 666 - 4/8 provi de a snap-acti on engagenent
of the pivot nenber 666. This acconnndates t he pivoting novenent of the
actuat or 660 about a pivot axis defined by-the pivot nmenbers 666 and.

recei ving recesses 668. The actuator 660 is substantially identical to the
actuator 160 described above with reference to the first enbodi ment

illustrated in Flﬁ&‘eﬁ To this eﬁg x actuator @ 12dapted to be
tilted between a osition and 0 1 posj i &I 4eu8m t he

cl osed and opéetrpo ItIOQﬁ shefn {or~pe fdor Sigoenbydi at'v0 160
82y~ h@ﬁ 2 0 hn

illustrated in F|e~.7' | Yor nozzle
670 for conmu f s ube 624
when t he actu. I P !
—_— 21
208 = | I p
| [ A\

52 st g 24 %2




open position. Wen the actuator 660 is closed, the upper end of the

di scharge tube 624 is sealed closed in the sane manner as descri bed above
with rrespect to the first enbodi nent tube 124 illustrated in FIGS. 1-18.
The actuator 660 includes a structure _f.or cooperating with the body drive
menbers 551 and 552 to open and cl ose3¢fle closure 520 when the sleeve 580
Is rotated. The structure is the sane as in the first enbodi nent of the
actuator 160 described above with reference to FIGS. 1-18. Specifically, as
illustrated in FIG éﬁ t actuator 660 includes a front camrail 708

havi ng a downwar dl y l94 nﬂg angl ed cam surface 710 for engagi ng the
upwardly facing surfaces of the first drive nenber 551. The actuator 660
al so includes a dowg dly proj ej‘tsi ng, rear camrail 702 having a

downwar dly angl ed.cam syrface 7 ko engagisg the u x\&rdly facing surfaces
of the rear drive nmenber 552 'S ated, the actuator
660 is carried with the sl -'i:-' ails 7Qgesand 708 rel ative
to the drive nenbe;s 551 a .

- 424
468 L02
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- 27 - respectively. The actuator 660 and drive nenbers 551 and 552 _
function in substantially the sane way as do the first enbodi nent actuator
160 and drive nenbers 51 and 52 descri bed above with reference to FIGS.
1-18. The third enbodinent illustrated in FIGS. 26 and 27 has uni que .
sealing capabilities. OnMng to the sPL8ve seal fl ange 618 and the body
seal wall 546, the fluid passing fromthe container through the body outl et
passage 540 and sl eeve di scharge passage 620 is always prevented from
| eaki ng out begnﬁjnzggﬁ sl eeve 580 and bogy&é®24 -- regardl ess of whether
t he actuator 660'9% en or closed e AWoodi ments of the closure
shown in FIGS. 1-27 T aADKE 8. made to enpl oy other -
forms of actuators3$nsteoi of D6 _Hﬁp!tilting act uat or

!lg.

‘nvention may be

illustrated and descri 8d.
i h #%%ariety of

fabricated in various/sui

containers, for use ! , ~<§Josu e aktg}hnent nmodes,
and for use in a vdrie |1k ¢ \§§: t N present
i nventi on can be r/fead i \ NG ' (e.g.,
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pol ypropyl ene and ABS) in a design that provides a "high-style" exterior
configuration which is substantially free of functional details. Indeed,
because the cl osure can be provided with a snmooth, cylindrical sleeve
surrounding a flat actuator top, a us confronted with such a closure on a
container would typically attenpt to g%@ the closure by rotating the
sleeve in the unscrewing direction (for the conventional right-hand thread
which is so widely used throughout the world). Even if the user had not
previ ously used such a closure, the user would undoubtedly attenpt to open

the closure by unscrewing it - 28 - in t@ﬁ conventional manner. O
course, this would provide the desired'Fe%uI of the di spensing cl osure -
bei ng noved to the dispensing,‘% I en e, Because the closure is
susceptible to being so 1 ened the ordrsary pedgggiqggpout
special instructionsSpiTt i g bdgli that t osurs can effectively
used on containers wthqg prémdi openi n cti S.3q hus, the
exterior of the closurg ca 380
) 410 )
e [t 4
/
412
420 41§A
/ ' 347
1l -
= i ‘ - I 419
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i __ 352
418°
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provi de a "high-style", snooth, slick, exterior surface configuration _
unencunbered by instructional nonmenclature or indicia which are so often
found:on other types of closures. It will be readily apparent fromthe
foregoing detailed description of the invention and fromthe illustrations
thereof that numerous variations and 8648ifications may be effected w thout
departing fromthe true spirit and scope of the novel concepts or
principles of this invention. -29 - 1. A dispensing closure for an
opening to a container, and closure conprising: a body that can be | ocated
on said container over said opening, said body having an outl et passage for
communi cating with aggj 22 t ai ner openi ng and having a pair of upwardly =
projecting drive me s sl eeve nmounted on said body for rotation

relative to said body about a rof tion axis defined said sleeve, said
sl eeve having a transverse ' dy, sgyd s 80 e deck defining

openi ng neans for rece i ng sgith dn v nber Cfigext epadid her et hr ough,
and said deck al so defining~a di t ugh4ai d deck for -
comuni cating with gﬁd d aesf\-ggs a uat or nounted on
said sl eeve for rot ' e f raygh
4198
419 - 380
340
q ' . | 347
| | 4198
-.'—J— A .
25
352
418
- 412
1'20—-\
. 424
Fig. 25 g A2
’ | \/ 328
Z
11
349 419

330 340



sai d di scharge passage from said container when said' actuator neans is in a
cl osed, non- dispensing position and to permt flow through said discharge
passage from said contai ner when said actuator neans is tilted about a
pivot axis to an open, dispensing posbtlon sai d actuator including
engagi ng portions for engagenent with £3i d body drive nenbers, the
engagenent between said body drive nenbers and said actuator engagi ng
portions effectively occurring on opposite sides of said pivot axis to
effect tilting of said actuator. 2. The closure as clained in claim1l.in
whi ch each said drive nenber is ggpost having at |east_agne drive surface

i nclined rel ativeﬁgua?ganén hat [ nornel to Sa/foq tlonal axis and =
havi ng an abut nmen Or e ori efig |q | ane. 3. The closure

[,‘ i
as tlaimed in claim2in 3 P g od ih zal d ﬁost has an upwardly
open channel. 4. The clo ure .¢’3 == plipai 74 which a circular arc
bet ween said posts is |es edE 5. 7@ closure as clained in

claim1 in which said act aﬂn I NP lons include two spaced-apart,
downwar dl y projecting ca
relative to a plane that
as claimed in claim5 in \E

have different inclinationgg 7\
whi ch one of said rails h
pl ane.

020t atlon axis. 6. The closure
Q‘jqoartlally hel i cal and
ainmed in claim5 in

E .rlented parallel to said
584 .

580

' - 552
SNRCENEN VAT
Fig. 27 }] el (\l”
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8.+ The closure as clainmed in claim5 in which said actuator engagi ng
portions include a planar surface of said actuator from which said cam
rails project whereby at |east one of said posts engages said planar
surface during a part of the rotation of said sleevei.and engages one of
said camrails during another part of thggrotation of said sleeve. 9. The
closure as clained in claim 1 in which said body is separate fronj but

rel easably attachable to, said container. 10. The closure as clainmed in
claim1 in which said sl eeve deck opening nmeans includes two spaced-apart
slots defined in said deck outwardly of said discharge passage; and one of

said drive nhers projects through one of said slots and the other of said
drive menDIsCENSOYGGLOSHRE WRTH; & TVI: SLREVEAND TW0) INEERRAL PASSAGIES ¢

as cl ai im1 in which said sleeve discharge passage is radially
of f set m@frot ation axis; said body includes a transverse end wall -

whi ch has a general ly pl anar, upmardly facing, top surface; said sleeve
deck has a generally pl anar, dommmardly facing, bottom surface; said sl eeve

further includegis £q94. ¥ rom .
sai d deck bot ;Aom le%ugé\;gaﬂj[;% ﬂ{ g @%Qﬁ’ an sal gé '
body end mlmohm)amawevé og0; ssel ssmllk nﬁhﬁie&%'tﬁ&bb%%ﬁéu&ﬂ?@ﬁﬁ’véﬁbﬂto
sl eeve deck sai d ‘annul ar sedl” wall being.concentric with, and in sealing -
engageneThe wieeVe hawi d‘aﬁdvefsweleﬁeelOZf; 420,0602) defining a discharge passage (120; 420; 620)
for communicating with the body outlet passage as the discharge passage moves in an arc
relative to the body. A seal (419, 437) can be provided between the sleeve deck and the body
’ around the outlet passage and discharge passage. An actuator (160; 460; 660) can be mounted
on the sleeve for rotation with the sleeve. Engaging structures (51, 52, 204, 208; 351, 352,
504, 508; 551, 552, 704, 708) are-defined by the I:)ody and the actuator for tilting the actuator
between closed and open positions while the actuator is rotated with the sleeve.

Fig. 4
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31 between said closed position and said open position whi | e said actuator
¢160; 460; 660) is rotated with said sleeve (80; 3§g:

"closure (20; 320; 520) in accordance with claim1 i
di scharge passage (120; 420; 620) is located to no
when sai d sleeve (80; 380; 580) is rotatgg. 8. T]emgébﬂ
accordance with claim1l in which said seal includeS=a=s
projecting upwardly from said body transverse end wal | (28) to engageé said

sl eeve deck (102). 9. The di spensing closure (520) in accordance wth
claim1 in which a said di scharge passage (620) is rmvable in an arc to
selectively shift into and out of comrunication with said out | et

passage (DISPENSENGSL.QSURE:WITHs4WIST SLEEVEANDTWQ |I]§'$ PASSHIES 55
a downwardly projecting seal (618) around said di scharge passage (620); and
sai d bodﬁl’t_ JErse end wall (528) has an upwardly projecting seal nenber-
(546) extending at |east partially around said body outl et passage (540)
for engagi ng said sleeve deck (602) and sl eeve seal (618) within said

A dispensing closure is provided with a body (24; 324; 524) having an outlet passage

(40; 340; 540). A sleeve (80; 380; 580) js mounted on the body for rotation relative thereto.
The sleeve has a transverse deck (102; 420; 602) defining a discharge passage (120; 420; 620)
for commdwﬁng with the body outlet passage as the discharge passage moves in an arc
relative to the body. A seal (419, 437) can be provided between the sleeve deck and the body
around the outlet passage and discharge passage. An actuator (160; 460; 660) can be mounted
on the sleeve for rotation with the sleeve. Engaging structures (51, 52, 204, 208; 351, 352,
504, 508; 551, 552, 704, 708) are defined bj the body and the actuator for tilting the actuator
between closed and open positions while the actuator is rotated with the sleeve. i

Fig. 4



sl eeve seal (618). 10. The closure (20; 320; 520) in.acco[‘
1 in which*said closure body (24; 324; 524) is separate frp
rel easably attachable to, said container. 11. A dispensingj¢] o
320; '520) for an opening to a container, and closure (20; [R20/°520).. ¥
conprising: a body (24; 324; 524) that can-Be |ocated on sald CoOmntar+e
over said opening, said body (24; 324; 524) 32 having an outl et passage
(40; 340; 540) for comrunicating with said contai ner opening and having a
pair of upwardly projecting drive nmenbers (51, 52; 351, 352; 551, 552); a
sl eeve (80; 380; 580) nmounted on said body (24; 324; 524) for rotation
relative to said body (24; 324; 524) about a rotation axis (42; 342; 542)
defined by said sleeve (80; 380; 580), said sleeve (80; 380; 580) having a
transverse deck (102; 402; 602) over said body (24; 324; 524), said sleeve
deck (102; 402; 602) defining opening nmeans for receiving said drive
menbers (51, 52; 351, 352; 551, 552) which extend therethrough, and said

deck (102; 402; OGPmhiipl SO vidd e desirdble @0 p199ide g affproved design which would

accommodate the torque encountered either during application of the closure to a
container in an automatic, high-speed, capping machine or during use of the closure by a
person who may inadvertently 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

According to the present invention there is provided a dispensing closure for an
opening to a container, and closure comprising:

a body that can be located on said container over said opening, said body having an
outlet passage for communicating with said container opening and baving a pair of
upwardly projecting drive members;

a sleeve mounted on said body for rotation relative to said body about a rotation
axis defined by said sleeve, said sleeve having a transverse deck over said body, said
sleeve deck defining opening means for receiving said drive members which extend
therethrough, and said deck also defining a discharge passage through said deck for

communicating with said body outlet passage; and



(120; 420; 620) through said deck (102; 402; 602) for comrunicating with
sai d-body outl et passage (40; 340; 540); and an actua et 60+--460; __660)
nounted on said sleeve (80; 380; 580) for rotation therReeetAnde=eeeliRge |
fl ow t hrough sai d di scharge passage (120; 420; 620) fiom sﬁn?ofﬁ nt.al ner
when said actuator neans (160; 460; 660) -i4s in a cl osobat@

position and to permt flow through said discharge paSsage=120: 5.
fromsaid contai ner when said actuator neans (160; 460; 660) is tilted
about a pivot axis to an open, dispensing posi- ‘tion, said actuator (160;
460; 660) including engagi ng portions for engagenent with said body drive
menbers (51, 52; 351, 352; 551, 552), the engagenent between said body
drive nmenbers (51, 52; 351, 352; 551, 552) and said actuator engagi ng
portions effectively occuring on opposite sides of said pivot axis to
effect tilting of said actuator (160; 460; 660). 12. The closure (20; 320)
in accordance with claim 11l in which each said drive nenber is a post (51,
52; 351, 352) haniatgawt rheamsdd ameaidrsieeee $orr fosation(therewitl; to Acdlud8 Gidw throwgned
relative to a plane that is normal to said rotational axis (42; 342) and
havi ng an akaitskischargemssage from said container when said actuator means is in a closed, non-

................
...........

dispensing position and to permit flow through said discharge passage from said
container when said actuator means is tilted about a pivot axis to an open, dispensing
position, said actuator including engaging portions for engagement with said body drive
members, the engagement between said body drive members and said actuator engaging
portions effectively occurring on opposite sides of said pivot axis to effect tilting of said

actuator.



Thi s Sheet Has Been Repl aced 33 (66, 70; 366, 370) ori
sai d-plrane. 13. The closure (20) in accordance with
top of each said post (51, 52) has an upwardly open c
The cloesure (20; 320; 520) in accordance w th clai m 12| Dateshi-ch-a-ct-reul
are between said posts (51, 52; 351, 352~ 55%, 552) is tam [err]. 15.
The cl osure (20; 320) in accordance with claim 11 in which said actuator
engagi ng portions include two spaced- apart, downwardly projecting cam
rails (202, 208; 502, 508) which each have a camranp (204, 210; 504, 510)
inclined relative to a pl aﬁﬁ:hbabEB%R&%&Bh be_ gaEdpRAWaNGE" axis (42

342). 16. The clo6sure (20; 320) in accordance with cl |n1%5 I n_whic

cam ranps (204, 210; 504 I fthe Accompanying q‘?@"(ﬁéﬂs ab%rWi PRE eﬂ?
inclinations. the sB&ﬁi&t‘ﬂ)l( 20Gn@20) v chikianoemeitabs carem 15 in

L i o8 P e A i s (B

FIG. 1 is a perspective view of the closure of

8ERL&QE?P'5NW§"| &
nnel @ 7RMM4)3

the present invention shown in a non-dispensing, closed
orientation on a container;

: FIG. 2 is a perspective view of the closure
shownfin an open, dispensing orientation:

> FIG. 3 is an-enlarged, exploded, perspective
view of the closure with portions of the structure cut
awvay to illustrate interior detail:

FIG. 4 is an enlarged, cross sectional view of
the closure in the closed orientation with the actuator
removed;

FIG. 5 is a plan view of the closure body and
sleeve with the actuator removed as in. FIG. 4;

FIG. 6 is a view similar to FIG. 5, but
showing the sleeve rotated to place the closure body and
sleeve in an open, dispensing orientation; '

_ FIG. 7 is a greatly enlarged, fragmentary,
partiai cross-sectional view showing the closure body
and sleeve being mounted together during an initial
assenmbly operation;

FIG. 8 is a greatly enlarged, partial cross-
sectional view taken generally along the plane 8-8 in
FIG. 1; | ,

FIG. 9 is a greatly enlarged, partial cross-
sectional view taken generally along the plane 9-9 in
FIG. 2; _

FIG. 10 is a reduced, fragmentary, side
elevational view taken generally along the plane 10-10
in FIG. 8 with pb;tions of the sleeve cut away to
illustrate interior detail;



18. The closure (20) in accordance with claim15 in
engagi ng . portions include a planar surface (190) of s mEmc‘tamtqr &46@&
fromwhich said camrails (202, 208) project whereby ione of sai
post s (51———52)—eﬁgag€s—‘5‘a‘ﬂ‘pl anar surface (190) duri x ISQ@
rotation of salmm ) and engages e of said FeFs ”""’ 0d)

—

during ano rotation of said sleeve (80). 19. The closure
(20; 320;- ance with clai mellaj 34 which said body (24,
324; 524) |s separate fronmr—but releasg%f$m£$tachable to, said container.
20. The closure (20; 320; 520) in accordance with claim 1l in which said
sl eeve deck opening neans include s two spaced-apart slots (110, 112; 410,

412; 610, 642) Aeﬁs(paﬁﬂng BlosadeCfof 8k bpénifi to é’f@&taxﬁ&zhn@dfdéﬁfe(ﬂo)hﬁfsn%gl 52

dlscharge passage (120; 420; 620); and one of said drive nmenbérs
351, 352; 551, $bajy thapcacheslotited oglaidrentaines avet ﬁid)cbpenhigl G2id bbdy hatidg ahl?2;

610, 612) and the other of said drive nenbers (52, 51

outlet passage for communicating with said container opemng and having a pair of
upwardly projecting drive members; |

a sleeve mounted on said body for rotation relative to said body about a rotation
axis defined by said sleeve, said sleeve having a transverse deck over said body, said
sleeve deck defining opening means for receiving said drive members which extend
therethrough, and said deck also defining a discharge passage through said deck for
communicating with said body outlet passage; and

an actuator mounted on said sleeve for rotation therewith to occlude flow through
said discharge passage from said container when said actuator means is in a closed, non-
dispensing position and to permit flow through said discharge passage from said
container when said actuator means is tilted about a pivot axis to an open, dispensing
position, said actuator including engaging portions for engagement with said body drive
members, the engagement between said body drive members and said actuator engaging
portions effecfively occurring on opposite sides of said pivot axis to effect tilting of said
actuator.
2. The closure as -claimed in claim 1 in which each said drive member is a post'
having at least one-drive surface inclined relative to a plane that is normal to said
rotg;ional axis and having an abutment surface oriented parallel to said plane.
3. The closure as claitﬁed in claim 2 in which the top of each said post 'has an
upwardly open channel. .
4.  The closure as claimed_' in claim 2 in which a circular arc between said posts is less

than 180°.



352, 351; 552, hrough the other end of sai

412, 41% 612, 610). he closure in accordance Wit hil Gig okl -8 Wi, ch
sai d baody ouUl lﬁ Hi HLll Bt) and sai d sl eeve dischargg pas g g?& ar ¢
each radial | 8 A d rotation axis (542),; saif daad trH _\_/_._‘1__e |

end wal | (528) has a generally planar, up¥hrdly facing, 1
sai d sl eeve deck (602) has a generally planar, downwardly facing, bottom

Fl'ange- (6187, pr S-SoRrE S SHARET bn S houiieh $E8 3o RaF B lne BB Hyi™
 over 3 DO hall Lo CRoHHRAY proBEkiefh BN ISPl 5250 3, ABige

annul ar seal I'l (546) project y toward sal d sl eeve

sai d annul afelsfifalto Wldne(th4Gs nbahdldo eelaGeRtibha@xii t h, and in sealing
engagenenent with, said sleeve seal flange (618).

6.  The closure as claimed in claim 5 in which said cam ramps are partially helical and

ots (112, 110

2

have different inclinations.
7. The closure as claimed in claim 5 in which one of said rails has an. abutment
surface oriented parallel to said plane.
8.  The closure as claimed in claim 5 in which said actuator engaging portions include
a planér surface of said actuator from which said cam rails project whereby at least one
of said posts engages said planar surface during a part of the rotation of said sleeve and
engages one of said cam rails during another part of the rotation of said sleeve.
9. The closure as claimed in claim 1 in which said body is separate from, but
releasably attachable to, said container. |
10. The closure as claimed in claim 1 in which

said sleeve deck opening means includes two spaced-apart slots defined in said
deck outwardly of said discharge passage; and

one of said drive members projects through one of said slots and the other of said
drive membefs projects through the other end of said slots.
11. The closure as claimed in claim 1 in which said sleeve discharge passage is radially
offset from said rotation axis;

said body includes a transverse end wall which has a generally planar, upwardly
facﬁpg, top surface;

said sleeve deck has a generally planar, downwardly facing, bottom surface;

said sleeve further includes a generally annular seal flange projecting downwardly
from said deck bottom surface toward the body end wall top surface; and

said body end wall has an annular seal wall projecting upwardly toward said sleeve
deck, said annular seal wall being concentric with, and in sealing engagement with, said

sleeve seal flange.



