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POSITIVE-ORIENTATION SYSTEMS
FOR CLOSURES AND CONTAINERS

TECHNICAL FIELD
This invention relates te closure assembliss and to packages in the
form of a combination of a container and a closure assembly for the
container. More particularly, the invention relates to closure assembles and
packages that provide positive-crientation of the closure assembly relative to
the container. ‘

BACKGROUND OF THE INVENTION
AND
TECHNICAYL PROBLEMS POSED BY THE PRIOR ART

Positive orientation systems for packages in the form of a container
and a closure assembly for the conteiner are generally known in the prior art.
For example, U.S. Patent No. 5,145,080, the subject matter and entire writing
of which is incorporated herein by referevce, discloses a closure assembly
that includes a closure body having a closure skirt with one or more recesses
on an interior surface of the clesuge skirt. The closure assembly is adapted
to cngage a container neck finish that includes a threaded container neck
with protuberances formed on a base porticn thereof. Bach recess is adapted
to receive a protuberance. As the closure is rotated and threaded onte the
container neck, the closure skirt is initially cugaged by end deformed
somewhat by the protuberances. Either the contziner neck or the clasure
skirt, or both, must be sufficiently resilient to deform as the closure is
threaded onto the container neck so as to accommodate relative movement of
the protuberance znd skirt until the protuberance 35 teceived in the recess.
When the recosses become aligned with the protuberances, the container skirt
or protuberance, or hoth, retum ta theit undeformed shape, thereby relaining
the closure in a predetermined orienfation on the comtainer.

Positive-orientation systems of the prior art are characterized by 2

number of disadvaniages. For example, systems such as those described
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2.
above require that the closure skirt have a wall thickness that is sufficient to
accommodate the formation of recesses. On the other hand, such closures
require the closure body skirt wall or the protuberance, or both, to be of
such dimension to permit deformation without requiring undue rotational
force. Thus, the positive orieniation featires of prior art closure systems
impose limitations on the dimensional characterisiica of the closure body
skirt wall and on the container neck finish protuberances and associated
limitations on the mamsdacturing technigues aud aesthetic appearance of
closure assemblies,

It would therefore be desirzble to provide a posifive orientation
system in the form of a closure and container combination that avoid these
fimitations. It would also be advantageous if such an improved closure
system could accommodate bottles, containess, or packages which have a
variety of shapes and that are constructed from & variety of materials.
Further, it would be desirable if sucl an improved system could
accommodate efficient, high-quality, large velume manufacturing techniques
with a reduced product rejsot rate to produce a system with consistent
aperating characteristics.

BRIEF SUMMARY OF THE INVENTION

The benefits and advantages described above are reabized by the
present invention which provides a package, Including a closwe and
confainer combinaiion baving positive-orientation features wlﬂch do not
require deformation during installation and which therefore eliminate the
limitations imposed by prior art positive orieptation systems,

In a broad sense, the nvention comprises a posiiive orientation
container and closure combination comprising: (A) a comainer defining an.
interior ard having @ neck defining an opening to the interior, the neck
having at least one male necl thread with a predetermined root diameter; (B}
a closure cooperatively associated with the container neck for closing the

opening, the closure comprising a deck, a skirt extending from the deck and

JP 2004-512234 A 2004.4.22



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

z0

30

(12) JP 2004-512234 A 2004.4.22

WO LTy PUTIUSOTAZSSIR

3.

having at least one female skirt thread for threadingly engaging the neck
thread; and (C) an orientation struciure on said closure and an orientation
stncture on said container for engaging said orientation structure on said
closure to establish & positive orientation of the closure in an installed
position relaiive io the container, said orientation siructure on said container
being located within the container male neck thread root diameter and heing
operable without deformation of the closure as the closure is screwed on to
the container neck.

In one preferred embodiment, the invention provides a closure having
a plug seal with at least one plug seal lug that cooperates with a container
neck lug formed or a shoulder on an interier surface of the container neck.
This aspact of the invention may be detined as a positive orientation
contziner and clogure combination cotprising: (A) a container body defining
an interior and having a neck including an imerior neck surface and defining
an opening to the interior, the neck having at least one neck thread and at
Jeast one container neck lug extending from the interior neck surface, the at
Ieast one container neck lug having o container neck lug abutment surface;
and (B} & positive-orientation closure cooperatively associated with the
container neck for closing the apening. the closure including: (1) a closure
deck, (2} a skirf extending from the deck and having at least one skirt thread
formed thereon for thizadingly engaging the at least one neck thread, {3) a
plug seal extending frem the deck for sealingly engaging an interior surface
of the neck, and {(4) at least one plug seal lug formed on the plug seal and
adapted to engage the at least one container neck lug abutment surface when
the closure is rotated to an ingtalled position to thereby positively orient the
clogure with respoet to the container.  As the closure is screwed onio the
container neck, the at least one plug scal abuiment surface eventually engages
the at least one neck lug abutment surface to prevent further rotation of the
closure relative to the comtainer and therchy defines an installed position in

which the closurc is positively oriented relative to the container.
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In another preferred embodiment, at least one neck Iug 3s provided on
an end of the container neck and the closure body is provided with at Jeast
one closure deck lug extending from the closue deck and adapted to engage
a corresponding one of the ot least one neck lug. This feature of the
invention may be defined es a posiiive-orientation container and closure
combinaticn comprising: (A) a contziver body defining an Interior and
having a neck defining an opening to the imterior, the neck having {1} at
least one neck thread formed thereon, (2) a neck end surface extending
around the opening, and (3) al least one neck Jug extending from the end
surface; and {B) a positive-orientation closure rotatably cooperating with the
centainer neck for closing the opening, the closure including: (1) a closure
deck; {2) a skirt extending from the closure deck and having at least one
skirt thread tormed thereon for threadingly engaging the at least one neck
thread; and (3) at least one closure deck lug extending from the elosnre deck
and adapted to engage a corresponding one of the at least one neck Jug when
the closure is rotated to an installed position to thereby positively orient the
closure with respect to the container, As the closure is screwed onto the
container neck, the closwe deck Jug eventually engages the neck lug o
prevent turther rotation of the closire relative to the container and thershy
define an installed position in which the closure is positively oriented relative
o the container,

The novel positive orientation features provided by the invertion can
easily be provided in closures and containers mamuifactured by injection
molding of thermoplastic materials. These features permit
positive-orientation without undue Hmitations on the dimensions of the
clnsure skirt and without requiting the relatively complicated manufactring
steps associated with the formation of proiuberances extending from the base
of the container neck.

JP 2004-512234 A 2004.4.22
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Numerous other advantages and features of the present invention will
become readily apparent from the following detailed description of the
invention, from the claims, and from the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings form part of the specification, and like
sumerals are employed to designate like parts throughout the same.

In the accompanyin_'g drawings that form part of the specification, and
in which like numerals are employed to designate like parts throughoui (he
same,

FIG. 1 is & fragmentary, exploded, perspective view of an exemplary
closure and container assembly according to a preferred embodiment of the
present invention;

FIG. 2 is a fragmentary, perspective view of the closure and containsr
of FIG. 1 with the closure mounted on the container and with the closure lid
in an opened position;

FIG. 3 is an enlarged, frapmentary, cross-sectional view iaken
generally along the plane 3-3 in FIG. 2;

FIG. 4 is an enlarged, [ragmeniary, cross-sectiopal view taken
generally along the plane 4-4 in FIG, 3;

FIG. 5 i3 an cnlarged, fragmentary, cross-sectional view taken
generally along the plane 5-5 in FIG. 3;

FXG. 6 i3 2 fragmentary, exploded, perspective view of an exemplary
closure and container assembly according to another prefetred embodiment of
the present inveation;

FIG. 7 is a frapmentary, perspective view of the closure and container
of FIG. 6 with the closure mounied on the cantainer and with the clasure Iid
in an opened position;

PI(r. 8 is an enlarged, fragmentary, cross-sectional view taken
penerally along the plane 8-8 in FIG. 7;

JP 2004-512234 A 2004.4.22
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FIG. % is an enlarged, fragmeniary, cross-scctional view taken
generally along the plane 9-2 in FIG. 7,

FIG. 10 is an enlarged, fragmentary, side view of exemplary first and
second abutment surfaces of the embodiment shown in FIG. 7; and

FIG. 11 is a fragmefitary, cross-sectional view taken gencrally along
the plane 11-11 in FIG. 10.

DETATLEP DESCRIPTION OF
THE PREFERRED EMBODIMENTS

- While this invention is susceptible of embodiment in wany different
forms, this specification and the accompanying drawings disclose only some
specific forms as examples of the invention. The invention is nat inlended to
be limited to the embodiments so described, however. The scope of the
invemtion is peinted out in the appended claims,

For ease of description, mosi of the figures illustaling the invention
show a positive orientation system in the fypical orientation that it wauld
have at the top of a container when the coniainer is stored upright on its
hase, and terms such as upper, lower, horizontal, etc., are used with reference
to this position. It will be understood, however, that the positive orientation
systems of this invention may be manufactured, stored, fransperted, vsed, and
solif in an orientation other than the position deseribed.

Some of the positive-orientation systems provided by this invention
include closures which are intended for use with threaded containers baving a
special finish configuration, while some other systems of the invention are
suitable for use with threaded confainers having a conventional finish.

As used herein, the term "neck” is intended to mean any part of a
container in which threads or other fastening means for a closwe are formed
or defined. The ferme "neck” is not necessarily limited to a container part
which. is of a reduced diameter or reduced lateral dimension compared to the

containsr body, Thus, 2 container which has a threaded portion that is of an

JP 2004-512234 A 2004.4.22
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-7
equal or similar width or diameter to the container body will alse be
eensidered to have & "neck" In accord wi-th the definition used herein.

Some of the figures illustrating the preferred embodiment of the
container and closiwe show conventional structural details and features that
will be recognized by one skilled in the artt. However, a deiniled description
of such details and features are not necessary for an understanding of the
invention, and accordingly, are not herein presented.

With ceference to FIGS. 1-5, an exemplary positive-otientation system

is iDustrated in a package, penerally designatcd with the number 10 and
comprising a container 20 and a closure 30. ‘Those of ordinary skill will
recognize that FIG. 1 illustrates only the neck portion of the container 2G.
The container 20 typically includes a body portion or receptacle portien (not
visible in the figures) which may have any suitable special or conventional
configuration and from which neclk 21 extends to receive the closure 30,
The container neck 21 includes a neck finish having uf least one male thread
24 form on an cuter surfece thereof. The bottom or root of the thread form
(i.c., the innermost radial extent of the thread on the container neck) defines
a predetermined minor diameter or root diameter.

According to the present invention, features of a novel positive
orientation system are provided on the container neck 21 and the closure 30
for establishing a predetermined orientafion of the closure 30 relative to the
container 21 when they are assembled together. In particular, the container
neck 21 is provided with an orientation structure, such as st least one
container neck lug 28, and preferably a pair of container neck lups 28, which
extend from a contafner neck shoulder 27 (FIG. 1) formed on the imerior of
the concainer neck 21 and which exsend from an interior surface 25 of the
contaiper neck wall 26, The shoulder 27 defines a smaller dizmeter portion
of the neck 21 and an enlarged diameter plug-recsiving portion 22. The
container neck lugs 28 are preferably spaced about 180 degrees apart, and
each have a generally vertically extending container neck lng abutment

JP 2004-512234 A 2004.4.22
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I
surface 29 for engaging a respective plug seal log 54 formed on the clogure
30 23 wil) be described below. The Tugs 28 are preferably located within the
container neck within the contaimer thread root diameler.

The closure 30 includes a closure body 32 which is of a generally
cylindrical shape and which includes a closure skirt 34 that extends
dowrmward from. substantially planar closure deck 35, A female thread 40
(FIGS. 1 and 3) is forted on an interior sucface of the closure skirt 34, The
closuse deck 35 includes a spout 38 which defines a dispensing crifice 44 for
permitting flow of contents from the container 20. The closure bady 32 also
includes a plug seal 50 extending downward from the closure deck 35 and
having a rounded end surface 52 (FIGS. 3 and §) to permit ease of insertion
of the plug seai into the enlarged dismeter portion 22 of the comtainer neck
21.

A lid 80 is pivotally attached to the closure body 32 by a hinge 82
and includes a lid sidewall or skirt 84 which extends to a lid seating surface
86 from a lid end wall 83. In the illustrated preferred embodiment. the lid
80 is coanected to the closure body by 2 suitable means, such as a
snap-action hinge 82. Such a spap-setion hinge 82 is formed inteprally with
the closure body 32 and lid 80. The snap-action hinge 82 may be a
conventional or special typo such as described in the VL8, Pat. o, 4,403,712
or U.S. Patent No. 5,642,824 [he lid 80 includes an internal spud or ting
seal G0 for entering into and aealing the dispensing orifice 44, The Jid 80 is
adapted to be moved between an open position {FIGS. 2 and 3) for
permitting the dispensing of the container contents and a closed position
(FIG. 1) in which the dispensing orifice 44 (FIG. 2) is occluded, Fo an
alternate embodimert {not illustrated), e hinge 82 could be omitied, and the
1id 80 may be completely removable from rthe closure bady 37.

Freferably, the clomure body 32, lid 80, and hinpe %2 are molded as a
unjigry structure from suitable thermoplastic materials compatible with fhe

container and its contents. The defails of the particular hinge structure, lid

JP 2004-512234 A 2004.4.22
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9.
structure, and closure body deck structure form no part of the present
invention. The closure 30 may include other dispensing features instead of
the spout 38 and dispensing orifics 44. For example, a special discharge
structute, such as a nozzle, spray device, ot the Iike may be provided,
Alternatively, a pluralily of dispensing orifices, or other struciures for
discharging the container contents, may be previded in the closure body 32.
Depénding upon the type of discharge structure incorporated, the fuil tid 80
may be enfirely eliminated.

In accordance with the positive-orientation features of the invention,
the phug seal 30 Js provided with an orientation structare, such as one, or
preferably two plug scal lugs 54 abeut 180 degrees apart {only one plug seal
lug 54 being visible in the figures), each having a plug seal lug abutment
surface 56 for enpaging a respective container neck lug abutment surface 29.
As FIG. 3 ilhwtrates, when the closure body 32 is screwed onto the container
neck 21 in a clockwise direction as viewed from above, the plug seal lug
abutment surfaces 56 of the plug seal lugs 54 will come into evenival
engagement with the confainer neck lug sbutment surfaces 29, thereby
resufting in a positive orientation of the closure 30 relative 1o the container
20, FIG. 4 illusivates a oross-sectional view taken along line 4-4 in FEG. 3
and shows one of the plug scal abutment surfaces 56 engaging one of the
neck Jug abutment surfaces 29 and resisting firther rotation. of the closure 30
in the direction of atrow (A). FlG. 5 is a eross-sectional view taken along
line 5-5 in FIG. 3 and shows the tounded end surface 52 of the plug seal 50
and the axial extent (L) of one of the plug seal lugs 56. As will be
recognized, the axial extent (L) of the plug seal Jugs 56 and their radial
position on the plug seal are selected, dependent upon the slope of the neck
thread 24 and, therefore, the slope of the closure skirt thread 40, to permit
maximal engagement of the plug seal Ings 34 with the container neck lugs
28,

JP 2004-512234 A 2004.4.22
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With refercnoe to FIGS, 6-11, ancther exemplary positive-orientation
system is iliustrated in a package, generally designated with the number 110
and comprisiog a containec 129 and the closure 130, In this embodiment, an
orientation siructure is provided on the undemide of the closure deck and
includes, in the illustrated preferred form, a pair of closuve deck lugs 154 in
an annular space 152 (FIG. 3) between the plog seal 150 and closure body
skirt 134 of the closure body 132, In thiz embodiment, the container 120
includes a container neck 121 having a container neck end surface 123, An
orientation structure is provided in the container neck, and in the iliustrated
prefeered form, the orientafion structure comprises a pair of neck lugs 128
which extend from the container neck end surface 123. Each Ing 128
includes a generally veriical neck lug abutment surface 129, Each closuce
deck lug 154 is adapted to engage a respective one of the two neck lugs 128
extending from the neck end surface 123,

The contaiper neck 121 iocludes a neck finksk having at least one
male thread 124 or thread form on an outer surface theteof. The bottom or
roct of the thread form (i.e., the innermost radial extent of the thread 124 on
the container neek 121) defines a predetermined minor diameter or root
diamater.

The container neck lugs 128 are preferably located within the
predetermined root diameter of the contziner neck thread 124. That is, the
container neck ogs 128 do noi extend radially outward on the wall of the
container neck 121 beyond the root of the neck thread 124.

The closure 130 includes 2 closuwre bady 132 having a closure skiri
134 extending from 2 closure deck 135 which has a spom 13§ defining 2
dispensing orifice 144. A fomale thread 140 i3 firmed on an. interiot surface
of the closure skirt 134 for engaging the container neck thread 124. As best
seen in the cutawsy shown in FIG. 6 and the cross-section shown in FIG. &,
the plug seal 150 extends from the closure deck 135, and the anoular space
152 is defined between an exterim.‘ surface of the phig seal 150 and an

JP 2004-512234 A 2004.4.22
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interior sueface of the closure skirt 134, Tn sccovdance with the invention,
the closure deck lupgs 154 are locuted in the annular space 152, and each
includes a closure deck lug abutment surface 156, The closure body lugs
154 function to cngage the neck Tugs 128 when the closure body 132 is
rotated to an installed position shown in TIGS 7 and 8. The abutment
sutfaces 129 formed on the neck lugs 128 are engaged by the abutment
surfaces 156 formed on the closure body plug Jugs 154 to prevent further
rotation of the closure body 130 relative to the container 120,

The closure 130 also includes a lid 180 which is pivotally connected
1o the closure body 132 by a snap action hinge 182. The 1id 180 includes a
lid sidewall 184, a lid scating surface 186, and a )id end wall 188. An
orifice sealing raember 190 is provided on the lid end wall 188,

FIG. 9 i4 o cross-seclional view token along lines $-% in FIG. 7 and
shows the orientation of one of ihe closure deck lug abutment surfaces 156
relative to the container neck end surface 123, FIG. 10 iz a fiagmentary
view illustrating the abutment of one of the closure deck abutment surtaces
[56 with one of the neck lug abutment surfaces 129, thereby preventing
further movement of the closure deck lug 1354 in the direction of arrow (B).
FIG. 11 is a cross-sectional view taken slong lines 11-11 in FIG. 10 and
shows the engagement of the closure deck lug abuiment surface 156 with the
neck Ing abutment surface 156 as viewed feom above,

The present invention contamplates that the closure 30 or 130 includes
one or more features that are to be aligned in a particular orientation relative
to the container 20 or 120, regpectively. Such features may be include a
dispensing orifice. Alternatively, such a feature could also be a partieular
thumb or finger grip area on the closure that is intended to be grasped in a
particular arientation relative to the container. 1f the closure includes a Hd, it
may be desired to orient the hinge part of the lid relative to one side of the
container—especially if the container has a non-cylindrical shape, With a
container of the type that has a non-cylindrical configuration, such as one

JP 2004-512234 A 2004.4.22
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with flat sides and/or special gripping regions, it mey be desirable (o insure
that the lid, when opened, will have an orfenfation relative to the container
that will not inhibit the pouring or dispensicg of the contenls from the
coentainer.

Finaily, it may be desirable to orient the closure on the container for
reasons unrelated to the closure dispensing structure and/or Iid. For example,
the closure may be molded with an unusual external configmation for
acsthetic or trade dress reasons, aed it may be desired (¢ ensure that such a
closure is mounted in a particular orieniation relative to the container.
Alternatively, the closure may include preprinted text or graphic materials for
which a patticular oricntatioq relativé to the container is desired.

It will be readily appﬂ.r;:nt from the foregoing detailed description of
the invention and from the illustrations thereof that numergus variaticns and
medifications may e effected without departing from the true spirit and

scope of the novel concepts and principles of this invention.
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WHAT IS CLATMED 18:

1. A positive orientation comntainer and closwre combination
comprising:

{A} a contziner defining an interior and having a neck defining an
opening to the interior, the neck having at least one male neck thvead with a
predefermined root diameter; '

{B) a closure cooperatively associsted with the container neck for
clesing the apening, the closure comprisiog (1) 2 deck, (2) a skirt extending
from the deck and having at least one female skirt thread for threadingly
engaging the neck thread; and

(C) an orientation structure on said closure and an orientation structure
on said container for engaging said orientation structure on said closure to
establish a positive oricntation of the closure in an insialled position relative
i the container, said oricentation struchice on said coptainer being located
within the centainer male neck thread root diameier and being operable
without deformation of the closure as the closure 35 screwed on to the

container neck.

2, A positive orientation container gnd closure combination

comprising:

{A} a contziner body defiving an interior aud having & neck incleding
an intevior neck suface and detining at opening to the interior, the neck
having at least one neck thread and at least one container neck lug extending
from the interior neck swrface, the at [zast one container neck lug having a
container neck lug abutment surface; and

{B) a postive-orientation closute cooperatively associated with the
container neck tor closing the opening, the closure including: (1) a clasure
deck, (2) a skirt extending from the deck and having at least one skirt thread
formed thercon for threadingly engaging the ai least one neck thread, (3) a

plug seal exteﬂding. from the deck for sealingly enpaging an interior sirface

JP 2004-512234 A 2004.4.22
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of the neck, and (4) at least one plug seal lug formed on the plug seal and
adapted to engage the at least one container neck tug abutment surface when
the closure is rotated to an installed position to thereby positively orient the

closure with respect i the container.

3 A pusitive-otientation container and closure combination
comprisiog:

{A) a container body defining an interior and baving a neck defining
an opening to the interior, the neck having (1) at least one neck thread
formed thereon, (2 a neck end surface eatending around the opening, and {3)
at ieast one peck lug extending from the end surface; and

(B) a pesitive-orientation closure rofatably cooperating with the
container neck for closing the opening, the closure inchuding: (1) a closure
deck; (2} a skirt extending from the closure deck and having at least one
skirt thread formed thereon for threadingly engaging the ar icast one neck
thread; and (3) at least one closure deck lug extending from the closure deck
and adapted 1o engage 2 corresponding one of the at least one neck ug when
the elosure is rotated to an inslalled position to therchy positively orjent the

clogure with respect to the container.

JP 2004-512234 A 2004.4.22
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