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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates generally to the field of
plastic containers, and more particularly to plastic con-
tainers that are intended for consumer use and that are
fabricated using a blow molding process.

2. Description of the Related Technology

[0002] Molded plastic containers for packaging bever-
ages such as orange juice are in wide commercial use
throughout the world. Such containers may be fabricated
using the extrusion blow molding process, which s typical
for containers that are fabricated from a material such as
polyolefin, or a stretch blow molding process, which is
typical for containers that are fabricated from polyethyl-
ene terephthalate, which is commonly known as PET.
[0003] When filled with a product, molded plastic con-
tainers can be fairly heavy and difficult to handle by some
consumers, particularly in the larger sizes. This problem
is compounded by any condensation in the form on the
exterior surface of the plastic container. Accordingly, it
is typical for certain types of plastic containers to be de-
signed with integrated gripping recesses and handles so
as to facilitate safety and ease of handling by the con-
sumer.

[0004] The configuration of many containers incorpo-
rating such gripping recesses and handles is such that
a consumer will be induced to grip the container using
the forefingers and the thumb in a pinching action that
can impart significant compressive forces to the contain-
er. While this may facilitate a comfortable and effective
manner in which to grip the container from the standpoint
of the consumer, the resulting compressive forces, which
tend to be concentrated near the recessed grip portions
ofthe container, can result in significantinward deflection
and deformation of the container. Such deformation can
resultin a reduction of the storage volume of the contain-
er, causing product to be forced out of the pouring open-
ing of the container in unwanted fashion when the con-
tainer is full or close to being full. In addition, such defor-
mation can result in a change in the pouring character-
istics of the container, either by changing the shape of
the dispensing opening itself or the shape of the surfaces
that are immediately adjacent to the dispensing opening.
[0005] Inaddition, some plastic containers must be de-
signed to withstand significant pressure differentials be-
tween the inside of the container and ambient conditions.
Carbonated beverages or malt beverages can generate
significant internal pressure, on the order of 0.3MPa-
0.4MPa (45-60 psi) for malt beverages such as beer.
Beer canbe packaged using a cold aseptic or cold filtered
process, or it can be pasteurized after filling and capping
the container in order to kill any remaining yeast and stop
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further fermentation of the product. The pasteurization
process typically involves spraying the filled and capped
containers with hot water until the internal temperatures
reach 60°C-61°C (140-142 degrees Fahrenheit).
[0006] Plastic containers may also be designed for use
inthe hotfill process, which is typically used for packaging
beverages such as fruitjuices. For such containers, grip-
ping recesses must be designed to withstand pressuri-
zation and the subsequent volumetric contraction that
occurs during the hot-fill process.

[0007] A need exists for an improved plastic container
that provides a safe and convenient gripping configura-
tion for the consumer but that exhibits better resistance
against deformation than has been the case with con-
ventional designs.

[0008] A bottle with a high strength gripping portion is
known from JP 2002154517. The gripping portion com-
prises a recess surrounded by a flat portion. Another ar-
rangement is shown in document EP 1 419 970 A1 in
which a cylindrical wall of a container is provided with 3
oval depressions on each of two opposite sides of the
container Between the groups of 3 depressions are nar-
row ridges running essentially parallel to the container
axis.

SUMMARY OF THE INVENTION

[0009] In order to achieve the above and other objects
of the invention, a plastic container according to the in-
vention is as defined in claim 1 below. Optional features
are defined in claims 2-10.

[0010] These and various other advantages and fea-
tures of novelty that characterize the invention are point-
ed out with particularity in the claims annexed hereto and
forming a part hereof. However, for a better understand-
ing of the invention, its advantages, and the objects ob-
tained by its use, reference should be made to the draw-
ings which form a further part hereof, and to the accom-
panying descriptive matter, in which there is illustrated
and described a preferred embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIGURE 1 is a perspective view depicting a container
that is constructed according to a preferred embod-
iment of the invention;

FIGURE 2 is a front elevational view depicting the
container that is shown in FIGURE 1;

FIGURE 3 is a longitudinal cross-sectional view tak-
en along lines 3-3 in FIGURE 2;

FIGURE 4 is a side elevational view depicting the
container that is shown in FIGURE 1;
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FIGURE 5 is a cross-sectional view taken along lines
5-5in FIGURE 4; and

FIGURE 6 is a cross-sectional view taken along lines
6-6 in FIGURE 4.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0012] Referring now to the drawings, wherein like ref-
erence numerals designate corresponding structure
throughout the views, and referring in particular to FIG-
URE 1, a plastic container 10 that is constructed accord-
ing to a preferred embodiment of the invention includes
a conventional threaded finish portion 12, a neck portion
14, a main body portion 16 and a conventional bottom
portion 18.

[0013] Containers 10 may be fabricated using the ex-
trusion blow molding process, which is typical for con-
tainers that are fabricated from a material such as poly-
olefin, or a stretch blow molding process, which is typical
for containers that are fabricated from polyethylene
terephthalate, which is commonly known as PET.
[0014] Plastic container 10 is shaped so as to be gen-
erally cylindrical and further includes a substantially
smooth label panel 20 to which a label may be conven-
iently applied using conventional processes.

[0015] Plastic container 10 further includes an op-
posed pair of gripping recesses 22 that are constructed
to facilitate gripping of the container 10 by a consumer
when the container 10 is full of liquid. Each of the gripping
recesses 22 is constructed so as to be able to withstand
pressurization and volumetric contraction that may occur
within the container 10 as a result of carbonation, pas-
teurization, the hot-fill process or that may occur during
transportation or use of the container 10.

[0016] Referring briefly to FIGURE 2, it will be seen
that each of the gripping recesses 22 has an outer bound-
ary 24 when viewed in front elevation that has an oblong
shape, with a major axis that is substantially vertical or
parallel to the longitudinal axis of the plastic container
10. The oblong shape of the gripping recesses 22 is pref-
erably substantially symmetrical about both the major
vertical axis and the minor horizontal axis. As may best
be seen in FIGURE 4, each of the gripping recesses 22
is also defined in part by a curved concave inner surface
32 when viewed in side elevation.

[0017] Each ofthe gripping recesses 22 includes a plu-
rality of horizontal indentations, each of which are sized
to receive a finger of the consumer when the plastic con-
tainer is being gripped by the consumer. In the preferred
embodiment, three horizontal recesses or indentations
26, 28 and 30 are provided. As viewed in longitudinal
cross-section, a first lip or projection 36 is defined be-
tween the recesses 26, 28 and a second lip or projection
38 is defined between the recesses 28, 30.

[0018] Referring again to FIGURE 4, plastic container
10 has a maximum outer diameter Dy 5. Preferably, the
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curved concave inner surfaces 32 of the gripping recess-
es 22 each have a radius Rg that is within a range of
about 30 percent to about 130 percent of the maximum
outer diameter Dy;5x Of the container 10, and thatis more
preferably within a range of about 50 percent to about
100 percent of the maximum outer diameter Dy of the
container 10.

[0019] In the preferred embodiment, each of the hori-
zontal indentations 26, 28, 30 has an outer surface 34
thatis-convexly curved as viewed in horizontal cross sec-
tion, as is best shown in FIGURE 5. Outer surface 34 in
the preferred embodiment has a radius of curvature Rgy
that is within a range of about 20 percent to about 70
percent of the maximum outer diameter Dy 5 of the con-
tainer 10, and that is more preferably within a range of
about 30 percent to about 60 percent of the maximum
outer diameter Dy;5x of the container 10.

[0020] The outer surface 34 of each of the horizontal
indentations 26, 28, 30 is also preferably concave as
viewed in longitudinal cross-section, as is best shown in
FIGURES 3 and 4. Each of the horizontal indentations
26, 28, 30 preferably has a longitudinal radius of curva-
ture Rg_ that is preferably within a range of about 5.1
mm (0.2 inches) to about 25.4 mm (1 inch) and that is
more preferably within a range of about 11.4 mm (0.45
inch) to about 21.6 mm (0.85 inch). Preferably, the lon-
gitudinal radius of curvature R, is within arange of about
15% to about 35% of the maximum outer diameter Dyax
of the container 10.

[0021] FIGURE 6 is a horizontal cross-sectional view
depicting a cross-section of the container 10 taken at an
elevation that intersects the second lip or projection 38.
Both of the lips or projections 36, 38 have an outer surface
that is convexly curved at a radius of curvature R that
is preferably within a range of about 20 percent to about
50 percent of the maximum outer diameter Dy, of the
container. Preferably, the radius of curvature R,  is with-
in a range of about 15.2 mm (0.6 inch) to about 27.9 mm
(1.1 inch).

[0022] It is to be understood, however, that even
though numerous characteristics and advantages of the
present invention have been set forth in the foregoing
description, together with details of the structure and
function of the invention, the disclosureisillustrative only,
and changes may be made in detail, especially in matters
of shape, size and arrangement of parts within the prin-
ciples of the invention to the full extent indicated by the
broad general meaning of the terms in which the append-
ed claims are expressed.

Claims
1. A plastic container (10), comprising:
a main body portion (16) having a longitudinal

axis, said main body portion (16) having a grip-
ping recess (22) defined therein, said gripping
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recess (22) having an oblong shape when
viewed in front elevation and being defined in
part by a curved concave inner surface (32)
when viewed in side elevation, said gripping re-
cess (22) further comprising a first horizontal in-
dentation (26) and a second horizontal indenta-
tion (28), each of said first and second horizontal
indentations (26, 28) being sized to receive a
finger of a consumer when the plastic container
is being gripped by the consumer;

wherein the first horizontal indentation (26) ex-
tends a shorter horizontal distance than said
second horizontal indentation (28); and wherein
said gripping recess further comprises a con-
vexly curved projection (36), as viewed in hori-
zontal cross-section, located between said first
horizontal indentation (26)and said second hor-
izontal indentation (28).

Aplastic container (10) according to claim 1, wherein
said plastic container (10) further comprises a sub-
stantially smooth label portion (20).

Aplastic container (10) according to claim 1, wherein
said plastic container (10) has a generally cylindrical
shape and a maximum outer diameter (Dyax), and
wherein said curved concave inner surface (32) has
aradius (Rg) that is within a range of about 30 per-
cent to about 130 percent of said maximum outer
diameter (Dyax)-

Aplastic container (10) according to claim 3, wherein
said curved concave inner surface (32) has a radius
(R|s) that is within a range of about 50 percent to
about 100 percent of said maximum outer diameter

(Dmax)-

Aplastic container (10) according to claim 1, wherein
each of said first and second horizontal indentations
(26, 28) is concave as viewed in longitudinal cross-
section.

Aplastic container (10) according to claim 1, wherein
each of said first and second horizontal indentations
(26, 28) is curved as viewed in horizontal cross-sec-
tion.

A plastic container (10) according to claim 1 , where-
in said plastic container (10) has a maximum outer
diameter (Dyax) and wherein each of said horizontal
indentations (26, 28) is convexly curved as viewed
in horizontal cross-section so as to have an external
radius (Rg| ), said external radius (Rg ) being within
a range of about 20 percent to about 70 percent of
said maximum outer diameter (Dyax)-

Aplastic container (10) according to claim 1, wherein
said gripping recess (22) comprises third horizontal
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indentations (30), wherein the third horizontal inden-
tation (30) is the same size as the first horizontal
indentation (26).

9. Aplastic container (10) according to claim 1, wherein
said container (10) is made according to a blowmold-
ing process.

10. A plastic container (10) according to claim 1, wherein
said gripping recess (22) has an oblong shape when
viewed in front elevation.

Patentanspriiche

1. Kunststoffbehalter (10), umfassend:

einen Hauptkdrperabschnitt (16) mit einer
Langsachse, wobei der Hauptk&rperabschnitt
(16) eine Greifmulde (22) darin definiert auf-
weist, die Griffmulde (22) bei Betrachtungin Vor-
deransicht eine langliche Form aufweist und bei
Betrachtung in Seitenansicht zum Teil durch ei-
ne gekrimmte konkave Innenflache (32) defi-
niert ist, die Greifmulde (22) ferner eine erste
horizontale Einbuchtung (26) und eine zweite
horizontale Einbuchtung (28) umfasst, wobei je-
deder ersten und zweiten horizontalen Einbuch-
tungen (26, 28) bemessen ist, um einen Finger
eines Verbrauchers aufzunehmen, wenn der
Kunststoffbehalter durch den Verbraucher er-
griffen wird;

wobei sich die erste horizontale Einbuchtung
(26) eine kirzere horizontale Distanz als die
zweite horizontale Einbuchtung (28) erstreckt;
und wobei die Greifmulde ferner bei Betrach-
tung im Horizontalquerschnitt einen konvex ge-
krimmten Vorsprung (36) umfasst, der sich zwi-
schen der ersten horizontalen Einbuchtung (26)
und der zweiten horizontalen Einbuchtung (28)
befindet.

2. Kunststoffbehalter (10) nach Anspruch 1, wobei der

Kunststoffbehalter (10) ferner einen im Wesentli-
chen ebenen Etikettenabschnitt (20) umfasst.

Kunststoffbehalter (10) nach Anspruch 1, wobei der
Kunststoffbehalter eine im Allgemeinen zylindrische
Form und einen maximalen AuRBendurchmesser
(Dmax) aufweist, und wobei die gekriimmte konkave
Innenflache (32) einen Radius (R,g) aufweist, der in-
nerhalb eines Bereichs von etwa 30 Prozent bis etwa
130 Prozent des maximalen AuRendurchmessers

(Dymiax) liegt.

Kunststoffbehalter (10) nach Anspruch 3, wobei die
gekrimmte konkave Innenflache (32) einen Radius
(Ris) aufweist, der innerhalb eines Bereichs von et-
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wa 50 Prozent bis etwa 100 Prozent des maximalen
AuRendurchmessers (Dyax) liegt.

Kunststoffbehalter (10) nach Anspruch 1, wobei jede
der ersten und zweiten horizontalen Einbuchtungen
(26, 28) bei Betrachtung im Langsquerschnitt kon-
kav ist.

Kunststoffbehalter (10) nach Anspruch 1, wobei jede
der ersten und zweiten horizontalen Einbuchtungen
(26, 28) bei Betrachtung im Horizontalquerschnitt
gekrimmt ist.

Kunststoffbehalter (10) nach Anspruch 1, wobei der
Kunststoffbehalter (10) einen maximalen Durch-
messer (Dyax) aufweist, und wobei jede der hori-
zontalen Einbuchtungen (26, 28) bei Betrachtung im
Horizontalquerschnitt konvex gekrimmt ist, um ei-
nen Aullenradius (Rg, ) aufzuweisen, wobei der Au-
Renradius (Rg ) innerhalb eines Bereichs von etwa
20 Prozent bis etwa 70 Prozent des maximalen Au-
Rendurchmessers (Dyax) liegt.

Kunststoffbehalter (10) nach Anspruch 1, wobei die
Greifmulde (22) dritte horizontale Einbuchtungen
(30) umfasst, wobei die dritte horizontale Einbuch-
tung (30) die gleiche GréRe wie die erste horizontale
Einbuchtung aufweist (26).

Kunststoffbehalter (10) nach Anspruch 1, wobei der
Behalter (10) gemaR einem Blasformprozess herge-
stellt ist.

Kunststoffbehalter (10) nach Anspruch 1, wobei die
Greifmulde (22) bei Betrachtung in Vorderansicht ei-
ne langliche Form aufweist.

Revendications

1.

Contenant en plastique (10) comprenant :

une partie de corps principal (16) ayant un axe
longitudinal, ladite partie de corps principal (16)
ayant un évidement de préhension (22) défini a
'intérieur de cette derniére, ledit évidement de
préhension (22) ayant une forme oblongue, lors-
qu’il est observé en élévation de face et étant
défini en partie, par une surface interne concave
incurvée (32) lorsqu’il est observé en élévation
latérale, ledit évidement de préhension (22)
comprenant en outre une premiéere indentation
horizontale (26) et une deuxiéme indentation
horizontale (28), chacune desdites premiére et
deuxiéme indentations horizontales (26, 28)
étant dimensionnée pour recevoir un doigt d’'un
consommateur lorsque le contenant en plasti-
que est saisi par le consommateur ;
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dans lequel la premiére indentation horizontale
(26) s’étend sur une plus courte distance hori-
zontale que ladite deuxiéme indentation hori-
zontale (28) ; et dans lequel ledit évidement de
préhension comprend en outre une saillie incur-
vée de maniére convexe (36), lorsqu’il est ob-
servé sur une coupe horizontale, positionnée
entre ladite premiére indentation horizontale
(26) et ladite deuxiéme indentation horizontale
(28).

Contenant en plastique (10) selon la revendication
1, dans lequel ledit contenant en plastique (10) com-
prend en outre une partie d’étiquette (20) sensible-
ment souple.

Contenant en plastique (10) selon la revendication
1, dans lequel ledit contenant en plastique (10) aune
forme généralement cylindrique et un diamétre ex-
terne maximum (Dyax), et dans lequel ladite surface
interne concave incurvée (32) a un rayon (R;g) qui
est dans une plage d’environ 30 pour cent a environ
130 pour cent dudit diamétre externe maximum

(Dmax)-

Contenant en plastique (10) selon la revendication
3, dans lequel ladite surface interne concave incur-
vée (32) a un rayon (R;g) qui est dans une plage
d’environ 50 pour cent a environ 100 pour cent dudit
diamétre externe maximum (Dyax)-

Contenant en plastique (10) selon la revendication
1, dans lequel chacune desdites premiére et deuxie-
me indentations horizontales (26, 28) est concave,
lorsqu’elle est observée sur une coupe longitudinale.

Contenant en plastique (10) selon la revendication
1, dans lequel chacune desdites premiére et deuxie-
me indentations horizontales (26, 28) est incurvée,
comme observée sur une coupe horizontale.

Contenant en plastique (10) selon la revendication
1, dans lequel ledit contenant en plastique (10) a un
diamétre externe maximum (Dyax) et dans lequel
chacune desdites indentations horizontales (26, 28)
estincurvée de maniére convexe, lorsqu’elle est ob-
servée sur une coupe horizontale, pour avoir un
rayon externe (Rg ), ledit rayon externe (Rg ) étant
dans une plage d’environ 20 pour cent a environ 70
pour cent dudit diamétre externe maximum (Dya,)-

Contenant en plastique (10) selon la revendication
1, dans lequel ledit évidement de préhension (22)
comprend des troisiémes indentations horizontales
(30), dans lequel la troisieme indentation horizontale
(30) a la méme dimension que la premiere indenta-
tion horizontale (26).
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Contenant en plastique (10) selon la revendication
1, dans lequel ledit contenant (10) est réalisé selon
un processus de moulage par soufflage.

Contenant en plastique (10) selon la revendication
1, dans lequel ledit évidement de préhension (22) a
une forme oblongue, lorsqu’il est observé en éléva-
tion de face.
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