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(57), Claim

1. A thin-walled plastic container formed by blow
-molding and adapted to be filled with liquid at a temperature
elevated above room temperature, said container comprising an
upper portion which includes a sealable closure, a lower base
portion closing the bottom of the container and a sidewall
portion of generally tubular shape formed integral with and
extending between said upper and lower portions,

said sidewall portion as formed by blow molding including
a substantially diametrically opposed pair of hand grip
portions being substantial deviations inward from said
generally tubular shape of the sidewall portion and enabling
the sidewall portion to be grasped between the +thumb and
fingers of one hand after the container has been filled with
a liquid at an elevated temperature which has cooled to room
temperature,

said hand grip portions in the container as formed by
blow molding and prior to filling with a liquid at an elevated
temperature eacih including an irregularly shaped outwardly
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:bulged surface having an outside edge,‘ éﬁd hinge means
connected to and extending between said outside edge and the
adjeient sidewall portion to enable said bulged surface to
invert and thereby accommocdate internal forces tending to
collapse said sidewall portion inwardly due to filling of the
container with said liquid at an elevated temperature and

. Subsequent cooling of the liquid.
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INVENTION TITLE:

Hot fill plastic container with mvertlble vacuum collapse surfaces in the hand
gnps

The following statement is a full description of this mvent-on, including the best method
i’ @ of performing it known to me/us-
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BACKGROUND AND SUMMARY OF THE INVENTION v
This invention relates genérally'to hot-fill polyester

. containers  and more'particularly to a PET container of this
type having hand grip indentations on diametrically opposite

sides of the container provided with invertible vacuum
collapse surfaces. / These surfaces collapse inwardly to
accommodate volumetric shrinkage of the container contents
foliowing filling with a hot liquid and cool down of the
con%ents.

\vmhin walled PET containers of bottle shape are becoming
increasingly recognized as desirable for containing liquids,
such as processed fruit juices and the like, which must be
pasteurized, and, as a result, are ‘placed in the container
when hot, namely, above about 180°F. Hot fill PET containers

are well known. Examples are shownvin U.S. Patent Nos.

4,805,788 and 4,863,046. These containers are characterized

by the fact that they are made of a heat set material such as
PET with 28-32% crystalinity .and they accommodate hot f£illing
and partial evacuation, without adverse affects on their
appefrance. Other hoqyfill containers are illustrated in
earlier filed U.S. patent application Ser. Nos. 211,464;
452,638; and 492,073 owned by the assignee of this application
and which have respectively issued as U.S. Patent Nos.
5,005,116; 4,993,566; and 4,993,567.

These containers are formed by blow molding biaxially
orientable polyethylene terephthalate (PET) resin. The result

is containers which have a number of advantages such as beihg

lightweight, having ' excellent mechanical strength, and

physical properties, and being inexpensive in cost togetherjf

with the ability to be produced in large numbers. yi
Because of the lightweight, thln-wallcd characterlstx
of such containers they can be made in large sizes and srill
be mahually handled during storage and dispensing w1thout
undue manual effort.
In an earlier filed patent application assigned to the
assignee of this application (Ser. No. 663,165, filed Mar. 1,

1991), an improved container of this type is disclosed in

N
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.which an opposed pair of indentations are formed in the bottle
sidewal] 'so ‘as to. form hand grip sections. The hand grips
enable the container to .be grasped hetween the thumb and
fingers of one hand to thereby enable one handed 1lifting and
4/ *'5 manipulation of the container. Furthermore, the hand grip
&V, indentations in the container are configured and structured
-/ sO. that they will collapse inwardly toward each other to

P -~ sidwall .inwardly due to filling of the container with liquid
10 at an elevated temperature and subsequenrt cooling of the

1iquid. However, the degree of vacuum absorption lost when

conventional vacuum absorption panels are replaeed by the grip
Joeee, ' “panels may'be greater than desired.
esee’ R The present invention constitutes an improvement on the
ee e 15 container shown in the earlier patent application assigned to

" eses the assignee of this application in that in the
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YA : ' accommodate internal forces tending to collapse the container'



present invention, the hand grip indentations are formed in
the blow molded PET container with surface portions that
are outwardly bulged in shape. Stated otherwise, :the blow
molded PET container is initially shaped so that the hand

ggi@ indentations are prov1ded with outwardly bulging

~surfaces which are located outwardly of imaginary vertical

planes extending through the container sidewalls.

Wheg the contaiﬁer is filled with hot liquid which is
subsequently allowed to cool[hthe resulting vacuum in the
container causes the bulged surfaces to invert and move to
po§itions»”inward1y of the above described imaginary
vertical planes. This results in a reductlon in the
internal volume of the contalﬂér which is adequate to
compensate for the volumetric shrinkage of the‘liguid with
which the container has been filled. 1In addition, in the
inverted positions of the bulged surfaces, they contribute
to the ability of the hand grip indentations to accommodate
one-handed gripping and manipulation of the container.

Thus, the present invention ué%lizes the desirable

characteristics of the prior art hot-fill containers and

embodies in these containers the pinch grip indentations in

‘a form in which the indentations accommodate the volumetric

shrinkage of the container contents. This is accomplished
with fhe? initial bulged surfaces in the indentations so

that accurate control can be maintained over the ektent of

volumetric shrinkage that “is accommodated. The result is
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prevention of container sidewall buckling caused by an
inability of the container structure to :absorb the vacuum
induced by volumetric shrinkage.
Fu#ther. objects, features' and advantages of the
invention will become apparent from a consideration of the
following description, the appended <claims and the

accompanying drawing.

BRIEF DESCRIPTION OF_ THE DRAWING

Fig. 1 is a side elevational view of the container of
this invention, showin@ﬁone of the hand grip portions in
the container in elevation;

Fig. 2 1is another side elevational view of the

container of this invention showing the hand grip portions
(r

~on diametrically opposite sides of the container and

illustrating the container in its "as formed" shape prior
to hot filling;

Fig. 3 is'a transverse sectional view of the container
shown in Fig. 2 as seen from substantially the line 3-3 in
Fig. 2;. )

Fig. 4 is a side elevational view of the container of
this invention similar to Fié. 2 illustrating the container
in its "géter hot filling and cooling" shape; and

Fig. 5 is a transverse sectional view of the container
shown in Fig. 4 as seen from substantially the lire 5-5 in

Fig. 4.
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DETAILED DESCRIPTION OF THE JILLUSTRATED EMBODIMENT

With reference to the drawing, the container of this
inventiohr;. indicated generally at 10, 1is illustrated in
Fig. 1 as having a main sidewall portion 12, an upper
portion 14 defining a sealable closure, and a base portion
16. A generally dome shape portion 18 is located between
the sidewall portion 12 and the closure 14.

‘The container 10 is a "hot-fill" ceontainer which is
formed in a blow mold of a heat set material such as PET.
The sidewall portion 12 includes an oppésed pair of hand
grip portions 20 enabling the sidewall bortion 12 to be
grasped between the thumb and fingers of one‘” hand. As seen
in Fiqures 2-5, the hand grips 20 form substantial

o or deviations other words

indentations, into the container 10. 1In Jokhemwords, the
hand grips 20 substantially deviate inward from the gensared
surface of the sidewall portion 12.
Each hand grip 20 consists of a large irregularly shaped
sidewall section 24 having an outwardly bulged surface
portion 25 in the "“as formed" shape of the container :;'.hown
in Figs. 2 and 3. &

As ’sh,own in Fig. 3, the bulged surface 25 is
positioned outwardly of an imaginary vertical plane 26
extending through the container ;idewall. As will more
Clearly appear hereinafter, after the container 10 has been
filled with V%Jhot fluid and the fluid has been allowed to

cool, the bulged surface 25 will invert to the position
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shown in broken lines in Fig. 3 and in solid lines in Fig.

5. 1In such position, the bulged surface 25 will have moved

to a position in which it is 1located inwardly of the.

imaginary plane 26.'

The volume in the container 10 represented by the
areas between the solid and broken lines representing the
gulged and then inverted surfaces 25 is equal to or
slightly tiess) than the volume of 1liquid lost in the
container after cool down. Such volumetric shrinkage is a
natural result of hot fill and subsequent cool down. The

ability of the container 10 to accommodate this volumetric

s

.., shrinkage by the simple expedient of providing the

invertible bulged surface 25 in each hand grip 20 enables
economical manufacture of commercially acceptable hot fi}l
PET containers. (

As best appears in Figs. 1 and 3, each bulged surface
25 is boundedbat its outer edge by a hinge strip 27 of
curved cross-section so that it is concave in a direction
axially inwardly of the container 10 for a purpose to
appear presently..

Each of the hand grip sections 24 also includes a
plurality of horizontally spaced upright anti-slip finger
ribs 28,gach of which forms an upright rib in the surface

24. "As a result, each of the ribs 28 projects outwardly

from the sidewall 12 of the container 10.



In the use of the container 10, the container is
filled with a hot liquid and when the liquid cools, the
bulgéd surfaces = 25 will collapse inwargly to a
subéfantially indented position, as shown in bfdﬁen lines
in Fig. 3, so as to accommodate the resulting shéinkaggxin »
volume of the fluid in the container as it cools. " The
hinge strip 27 enables the bulged surface 25 to readily
flex or snap into the inverted position shown in broken
lines in Fig. 3 and solid lines in Fig. 5. The result will
be a qontainer in which the fill 1line is at the desired
level in the container after the liquid has cooled and the
appearance of the conﬁainer 10 is not significantly

affected.

0

A user of the container 10, desiring to 1lift the
container, either for transport purposes or for tipping to

discharge the contents, will position h;s/her hands about

xfihe sidewall portion 12 so that the thumb is engaged with

_one of the indentations 20 and the forefingers are engaged

with the other indentation 20. The hand grips 28
facilitate such éngagement and ensure against inadvertent
slipping. It is to be noted that there are diametricalle
opposite sidewall §§btions 30 and 32 in the sidewalgh
portion that are positioned between the indentations 20.
The user's‘handvcan;bé’gositioned on the indentations 20‘so
that either of the sections 30 or 32 is stradQled between

the thumb and forefingers of the hand.
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From the above description it is seen that this
invention provides a hot-fill container in which handling
of the container for either transport or pQuring purposes

s

i%Jrécilitated by the provision of hand grip sections 20 in

'diametrically opposite sections of the sidewall portion 12

of the container. These hand grip sections are also
operable to form the necessary collapse panels in the
hot-fill container 10 by virtue of the inclusion in these
sections of the bulged surfaces 25 whiéh will invert when

the container is hot filled and then cools down.

‘:\v.\ \
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A thin-walled plastic container formed by blow

molding.and adapted to be filled with liquid at a temperatw,e

5 elevated above room temperature, sald conta:.ner compris: ing an

upper portion which includes a sealable closure, a lowé/ar base

portion closing the bottom of the container and a sidewall

portion of generally tubular shape formed integral with and
extending between said upper and lower - ‘portions,

10 , said sidewall portion as formed by blow molding includn.ng

a substantially diametrically opposed ‘pair of hand grip

portions ' being substantial deviations inward from said

ITTR generally tubular shape of the sidewall por..ion and enabling
*eses’ . the sidewall portion to be grasped between the tp-nmb and
: :": - 15 fingers of one hand after the container has been filled with
.::;:. a liquid at an elevated” temperature which has cooled to room
‘eet * temperature,

. said hand grip portions in the container as formed by

blow molding and prior to filling with a liquid at an elevated

20 temperature each including an irregularly shaped outwardly
~ bulged surface having an outside edge, and hinge means
connected to and extendlng between said outside edge and the

fe e adjacent sidewall porcion to enable said bulged surface to
LA invert and thereby accommodate internal forces tending to
. - 25 collapse said sidewal.l. portion inwardly due to filling of the

contamer with said liquid 'at an elevated temperature and
. subsequent cooling of the liquid.

et 2. The container according to Claim 1 wherein said

30 - bulged surface is configured so that it is on opposite sides
of a vert:.cal plane in the outwardly bulged and inverted

positions of said surface.
/

3. The container accordlng to Claim 2 wherein said
35 hinge means comprises strips of plastic in said sidewall
portion which are of curved shape in transverse cross- sec*tlon
and are formed integral with said bulged surface and sai\

N
: N\
a 930408,p:\oper\jmk,12960-92.res.9 \\




E j// -

A\
-

10

15

o

2

- 10 -
sidewall portion.

4. The container according to Claim 3 wherein said
strips are curved so as to be concave in a direction inwardly
of said container in ‘the bulged shape of said surface.

e S B o ; |

5. The container according to Claim 4 wherein each cf

said hand grip portions has a plurality of generally upright

canti- sJip finger grips arranged side by side and positioned
- in said inverted surface, each of said grips being in the form

of a rib projecting outwardly of the container sidewall.

Dated this Bth day of April, 1993
HOOVER UNIVERSAL, INC. N
By its Patent Attorneys

Davies Collison Cave -
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A hot-£ill PET container which includes opposed hand

grip sections inv the sidewall enabling the container to be

’gras;ped between the fj:humb and:‘, fingers of on//e hand to

! v y
facilitate handling of the container and pouring of liquid

"froih -the container. Eacl}; hand vgr\ip_ section includes an

outwardly bulged surface f)aving an outside .edge and ‘an

v L . : - /
jntegral hinge enabling opposite bulged surfaces t{: invert
v )

‘and collapse inwardly toward each other to accommodate
" internal forces tending to collap/s,é/ the container sidewall

o I o v‘/
inwardly due to filling of the éontainer with liquid at an

elevated temperature and subsequent cooling of the liquid.
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