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conti@ai nérs for beverages, particular'ﬁﬂgéﬁi é%g%eéoft dri nkispw@@isive and
the like.  Mre specifically, the 10 i ak

reldtes to a bl ow nol ded
pl astic contai ner whose shoul der

( ortron conprises as an integr et
thereof, 3 plurality of rib-1# R, CONBARMER| b- | i ke &@Mﬁs‘l’ oﬁ@
whi ch are outwardl y-extending, are configured using multiple radii of

curvature such. that 15 they may be successfully incorporated into even
thin wall shoulder portions of the type found in conmonpl ace
non-returnable containers, and will furthernore remain intact even when
such containers are under internal pressurization. The protrusions subject
of the instant 20 i nvention have the practical effect of |ending
i mproved grip and manual handling characteristics to the container,
as providing nechanlC%Ler%kgggaﬁegggg“tlo“ pertalns to plastic

contalners for beverages, particularly carbonated soft
drink products and the like. . More specltlcnll&, the

10 Invention relates to a bhlow molded plastlc contalner
whose shoulder portloﬁ.comprises ag an integral part
thereof, 8 plurality of rib-1like protruslons. These
rib-1ike protruslons} which are outwardiy-extending, are
confignred using multiple radil of curvature such that

15 they may be successfully lIncorporated into even thin
wall shoulder portions of the type found in commonplace
non-returnable containers, and will furthermore remain

Intact even when such contaliners are under Internal
pressurization.

as wel |

The protrusions subject of the instant
20 invention have the practical effect of lending improved
grip and manuval handling characterlstlics to the

contailner, as well as providing mechanical relntofcement
to the shoulder portion.

25

, The use of pléstic contalners to package
beverages, especlally carbonated soll drink products,

has been remarkably successful since such contalners

30 were flrst introduced in the 19708. The widescale

application of these contaniners stems primarlly from the
fact thalt the plastlc material from which they are made,
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‘to fpe shoul def portion. 25 The use of plastic containers to package
bever ages, especially carbonated soft drink products,

has- been remarkably
successful since such containers 30 were first introduced in the 1970s.
The wi descal e application of these contain§5§ stens primarily fromthe fact
that the plastic material fromwhich they arfe nmade, 35 -2- 1

whi ch
materials are invariably thernopl astics, nost especially polyesters such as
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practical benefi(BEDS, {tas béchbarbahlpreriented. Blaxial orientation
' : involves alligning the polymer chalns In two directlons,
5 the consequence being closer, more orderly packing of
materfal. The practical benefits of this phenomenon are
two fold: flrst, containers thus oriented can be
produced with thin walls, often as a direct result of
the orienting process itself; secondly, the mechanical
_strength and gas barrier properties of these thin-wall
contalners increases dramatically upon biaxlial
orientation. The overall result 1s a container that is
light weight, yet'extremely robust.

10

While it is known to fabricate biaxially oriented
15 contalners in any number of ways, the most commerclially
important are those which employ stretch blow molding
techniques. These techniques generally utilize a
preform or parison, typically produced by way of
Injection molding, which is heated, or cooled as the
20 case may be, to at or near the glass transition
temperature of the material. When at this temperature,
the preform is placed into a blow mold wherein it is
stretched longitudinally by a stretch rod and expanded
horizontally by alr or other operating gas pressure.

25 The product is a contalner whose body and shoulder
portions have relatlvely thin walls and are biaxially
qriented.

Although the thin wall construction of biaxially-

oriented contalners is advantageous overall, there are,

30 nevertheless, certain drawbacks to the same. For
example, the thin nature of the wall manifests little,

if any, tolerance for a topographical configuration that

35
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two fold: first, containers thus oriented.can be produced with thin walls,

oftén ad a direct result of the orienting process itsel f7 secondly, the
mechani cal 10 strength and gas barrier properties of these thin-wall
containers increases dramatically upon biaxhal orientation. The overal
result is a container that is |ight weight, yet extrenely robust. Wile it
Is known to fabricate biaxially oriented 15 containers in any nunber of

ways, the npst cmetidRlihan REWSSEN 181 I S D hdMd ot iTadu®). S tieisC e viainow
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rod and expandedwechanbaall iptegrity of bhecsamperesveglably prherrirthe 25

The product is ac6REARhERT 1¥NERGePOLYNANEISRPUbECEtress, such as caused

by the internal pressurizatlon associated with the
packaging of carbonated soft drinks. -
Of the efforts made in this regard are those
10 directed to placing lnwardly directed ridges or ribs in
the shoulder portion of such containers in order to
improve grip and the consumer's ability to hold and
-handle the container. Despite the benefits such a
feature would offer, 1t has not been possible Lo
15 implement the same in a practical manner, much less a
commercially acceptable one, in thin wall non-returnable
containers. The attempts made in this regard have
generally relied upon an inward rib configuration having
but one radius of curvature, which type of configuration
20 has typlcally resulted in a contailner having areas of
unusually high stress at juncture points between the rib
or ridge and the shoulder portion, which circumstance,
under conditions of internal pressurization, can lead to
container fallure. More commonly, however, these
25 attempts have resulted in ribs or ridges that evert,
distort or deform, either in whole or in part, under
conditions of internal pressurization.
The art thus recognlizes a continuing need to
develop a convenient and practical design for a rib-like
30 protrusion which will not detract from the mechanical
Integrity of the container and will remain physically
and visually intact upon pressurization.

35



portisons have relatively thin walls and are biaxially oriented. Al though
the thin wall- construction of biaxially- oriented containers is :

advant ageous overall, there are, 30 nevert hel ess, certain drawbacks to
the sanme. For exanple, the thin nature ofj_the wall manifests little, if
any, tolerance for a topographical configuration that 35 -3- 1 S

ot her than snooth, uniformand continuous. Thus even though it nay be
desirablg to provide alterations or enbellishnents to the wall, it has been
difficult, if not inpossible, to do so without adversely affecting the 5
mechani cal integrity of the sanme, especially where the container is under

condi tions of stress,risdl Gy ASevRUBSERMYS dovdicdmd e Iotub Zaid on
associated with the

heretofore associated with attempts to provide ribs or
5 ridges on the shoulder portion of thin wall, non-
returnable plastic contalners. 1In accordance with the
invention, rib-llke protrusions are provided in the
shoulder portion uslng'multlple radii of curvature
having a specifically defined relationship. The rib-

10 like protrusions, when implemented pursuant to the
invention, do not adversely affect the mechanlical
strength or integrity of the shoulder wall, nor do they
evert, distort or otherwise deform under conditions of
use, including internal pressurization.

15 In accordance with the invention, there is
provided a blow molded plastic container having a neck
portion adapted to receive a closure; a shoulder
portfon; a body portion; and a bottom portion; the
shoulder portion has along at least part of the length

20 thereof, a plurality of upwardly directed rib-like :
protrusions wherein each protrusion, In axlal cross-
section, has a first transition portion, a central

portion and a second transition portion, all of which

are connected in series. The flirst transition portion

25 1s concave outwardly and has a substantially unlform

radius of curvature, R,; the central portlion is concave

inwardly and has a substantially uniform radjus of
curvature, R,; and the second transition portion is

concave outwardly and has a substantially uniform radius
30 of curvature R,.

In the practice of the present invention, R, and
R, are substantially the same and are greater than R,.
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- packagi ng of carbonated soft _drinks. O the.efforts nmade in this regard are-
t hose 10 directed to placing i nwardly directed ridges or ribs In the
shoul der portion of such containers in order to inprove grip and the
consuner's ability to hold and handl e the.gontainer. Despite the benefits
such a feature would offer, it has not been possible to 15 I npl ement t he
sane in a practical manner, nmuch less a comrercially acceptable one, in

thin wal | 1non- et @ paje fe et sod S .R,Thedin £ mes smﬁ&dﬁutahils; a@ard have

generally reli auratio tp one radi us of
curvature, whi gﬁ%ﬁ%em(g%éc%\%%h{r a-;tjl onrgz 6}{1 netar}%’lcaqiq] é"s’ul"{ XF in a
cont ai ner havi meyefexably RnwndiRy dighatoutess attg hd Llrlquolgxtei!limt ween

tcgﬁdlrltlbo(r)l; (r):‘di er nathgsréeggﬁlrﬁ? &glﬁlét%%nbw ghifl‘{c%t al nereq‘al {Eﬁ&f"g Mor e
commonl y, %O\A/emea‘t?fés@‘% R2.attenpts have resulted in ribs or ridges
that evert, distort oryflesné emSbdBént o NOKE PFeddnPaffvettIH, R,
' and R, are each independently about 6.30 mm to about
6.40 mm, and R, is about Q.74 mm to about 0.84 .mm. 1In a
preferred aspect of this embodiment, R, and R, are each
10 independently about 6.35 mm and R, 1s about 0.79 mm.

Geometrically, while the upwardly directed rib-

- like protrusions may be stralght and orlented either
vertically or at an angle, other patterns may be
employed. Thus in one embodiment of the invention the

15 rib-like protrusion are oriented in the form of an
upwardly directed spiral or like configuration. 1In a
preferred aspect of this embodiment, the spiral is
configured such that the rib-like protrusions diverge
from one another as they proceed down the length of the

20 shoulder portion toward the body portion.

While the number of rib-llke protrusions may
vary, it is preferred that they be spaced apart from one
another. As will be appreciated by those of skill in
the art in this regard, it is preferred if the rib-like

25 protrusions are equidistant, one from the other; the
spacing apart between adjoining protrusions in this
situatlon is conveniently measured by anéle a, which
bisects the central portion of adjoining protrusions and
hag, as 1ts point of origin, the longitudinal axlis of

30 the container. 1In a particularly preferred embodiment,
angle o is approxihately 25.7°, resulting in fourteen
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coridi tions of internal pressurization. The

art thus recogni zes a continui ng
need to*devel op a conveni ent”and practi cal

design for a Tib-like 30

protrusion which will not detract fromthe nmechanical integrity of the
container and will remain physically and yé§ualry i ntact upon
pressurization. 35 -4- The present; invention overcones t he probl ens

heretof ore associated with attenpts to provide ribs or rldges on the

houl d t f | I
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pursuant to t he

: protrusions need extend along only a part of the length

5 of the shoulder portion, it is preferable if they extend

along substantially the entire length of said shoulder

portloh. While the length of said shoulder portion can

vary depending upon the size and othef conformétional

characteristics of the container, it 1s generally equal
10 to about 30% of the total height of the container.

' In the circumstance where the rib-like
‘protruslons are spaced apart one from the other, and in
the particular embodiment wherein they extend along
substantially the entire length of the shoulder portion,

15 it is preferred lf the outer surface of sald shoulder
portion between each of sald spaced apart protrusions is
substantially flat, at least in the circumferential
direction. -

In one embodiment of the present invention,.the

20 rib-like protrusions are spaced apart egquidistant from
one another and extend along substantially the entlire
length of the shoulder portion to terminate at or near
that part of the shoulder portlon proximate the neck
portion and that part of the shoulder portlon proximate

25 the body portion. In this circumstance, the outer
surface of the shoulder portion between the protruslons,
as extant along the entlire length of the same, 15 elther
subshantially flat or outwardly arcuate in the
circumferential direction.

30 In another aspeét of this embodiment, the outer
surface of the shoulder portion proximate the body
portion tapers radially outwardly toward sald body



L invention, do not adversely affect the mechanical strength or integrity of

t he’shodl der wall, nor do they evert, distort or otherwsSe deform under
~conditions of use, including internal pressurization. 15 In

accordance with the invention, there is provided a bl ow nol ded plastic
cont ai ner having a neck portion adapted toréceive a closure; a shoul der
portion; a body portion and a bottom portion; the shoul der portion has

al ong at b 0n 06 P! DeBflina) | 06060KEs 2 PLNT ) blyrheapar dl Y
di'rrected r| rusi ons wherein rotrusion, I n axial cross-
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that they be of parabolic shape, the curve or dome of
the parabola being oriented toward the neck portion of .
the container.

10 In practice, the present invention can be
successfully Implemented in containers having thin wall
shoulder portloné. In general, the wall thickness of
shoulder ﬁortions contemplated in this regard are from
about 0.22 mm to about 0.35 mm, more typically from

15 about 0.25 mm to abhout 0.28 mm. As will be appreciated
by those of skill in the art, this magnitude of wall
thickness 1s commonly employed in non-returnable
beverage containers, also known as one-way or disposable
containers. The present invention need not be limited

I .20 - to such containers however. '
Contaliners of the present invention can further
be fabricated by technigues well known in the art. Of
the more preferable methods in this regard 1s stretch
blow molding, employing a preform or parison of

25 conventional design and a blow mold wherein that aspect
of the mold corresponding to the shoulder portion of the
container of the invention 1s configured consistent with
the description provided herein to produce the rib-like
protrusions subject of the present invention. As will

30 be appreciated by those of skill in the art the rib-like
protrusion of the present lnvention may be lmplemented
in containers of any size, including without limitatlon



' 30'0f curvature [err]. In the practice of the present invention, R err] and
Rlefr] &re substantially the-same and are greater than [err]. 35 In a

preferred node, [err] and [err] are substantially the same and are about 7
to 9 tinmes greater than [err]; nore prefergbly [err] and [err] are about
7.5 to 8.5 times greater than [err]; still nore preferably they are about
8.0tinmes 5 greater than [err]. In one enbodi nent of the present

i nvention,l[ errgizenl ¢anminlby ef aamod tmd@cpmmimuéy who wudh Hs nfwdno BBt
6.40 mm and [ef{dei StaPPUs Pivér 0 84 nn1 In a preferred aspect

of this enbodinent, [err]| and {er??ﬁ eac ndependent |y about 6. 35
mmand [err] is about Bh beni‘rﬁ‘Y@b%HFc‘Aﬂ?ri%ﬁ‘éi% RipkRF dr9e et ed

rib- like protrysi€pagesy PRcStdRhghbopOddPIARNGLEUGEESEENd the Like,

5 . may be employed, it is preferred as a practical material

that thermoplastics, more preferably polyesters, be
employed. .The most preferred polyester matervial in this
regard is polyethylene terephthalate, or PET.  PET as
'contemplaﬁed herein includes homopolymer PET and
10 copolymer PET including, without limitation, those
copolymers wherein the ethylene glycol component has
been replaced, In part, with, e.g., cyclohexane
dimethanol; and those wherein the terephthalic acid
component is replaced, 1n part, with, e.g., isophthalic
15 acid. As those of skill in the art will recognize, the
intrinsic viscosity (1V) of the PET can vary depending
upon considerations of use setting and container
conformation, and is generally greater than about 0.55,
vsually greater than about 0.75, and most commonly about
20 0.90 to 1.00. :
The foregoing features of the present invention
are lllustrated by the drawings and related detail
discussion provided hereinhelow.

FIGURE 1 is an elevational view of a contalner of
approximately 1500 ml size having rib-1like protrusions
in the shoulder portlon as contemplated by the present

30 invention. The figure lllustrates an embodiment of the

Invention wherein the rib-like protrusions are in the
form of a spiral.

35



: vefgicaLIy or at an angle, other patterns may be enployed. Thus in one
enbodi nEnt of the invention +he 15 rib-like protrusioenr are oriented in
the formof an upwardly directed spiral or |like configuration. In a
preferred aspect of this enbodinent, the spiral is configured such that
the rib-like protrusions diverge fromone~another as they proceed down the

length of the 20  shoulder portion toward the body portion. Wile the
nunber of

rib-l1ike pr | o V..V i t.1s preferred t t hey be
spaced ap&rt from one()fta#f)l{c’rhgPz.9 % W ?'{’yibael a"bllp sesgisae[cec}% Q[Ar:g"é'éa of skill in
the art in thi cordgeinigritllesorated riod FIGURE Y itnakdrkea 2y squidiarusi ons

are equidistantyy ane;f30omthe other; the spacing apart between adj oi ni ng
protrusions in thls situation_ is conveniently nmeasured by angle [err],

whi ch bisects the centFEFURBr3i b% dipaxkbahi emlpraement o Wil 4essas its
poi.nt of ogi gi Nngedbifoh O8BOLHIIRAFIGURE 2T 1B ustrabeng @A B -of [the

part | cul arfy pr el o1 { ¢l CDOHL TE e 2"PhE1 al Rg 2BRE CELIRL &b S0 /EIH
. o employed to configure the same.
FIGURE 4 i3 an elevational view of another
embodiment of the present invention wherein the shoulder

10 portion of a container of approximately 1500 ml size

" further comprises parabolic terminal segments.

' FIGURE 5 is an axial cross-section of the
contalner illustrated in FIGURE 4 taken along sectlon
l1ine.5-5.

15 FIGURE 6 1s a partial enlargement showing the
longitudinal cross-section of the wall of the shoulder
portion of the contaliner illustrated in FIGURE 4 and the
tapering detalls of the parabelic terminal segments,

FIGURE 7 is an elevational view of a container of

20 approximately 2250 ml size having rib-like protrusions
in the shoulder portion as contemplated by the present
invention. The figure illustrates an embodiment of this
size container wherein the rib-like protrusions are in
the form of a spiral apd the shoulder portion further

25 comprises parabolic terminal segments.

_ Referring now to the drawings in detail, there {s
30 shown at FIGURE 1 an embodiment of the present

invention. Depicted thereat {s a blow molded plastic
container 10, the contalner illustrated being of about

35



- 35° -6- 1 rib-1ike protwusions being circunferentialy di sposed
equi di st'ant about the shoul der portion of the container. Wile for purposes

‘of the invention, the rib-1ike protrusions need extend along only a part of

the length 5 of the shoul der portion, 7407 s preferable if they extend

al ong substantially the entire I ength of said shoulder portion. Wile the

| ength of said | der portion can, vary dependi upon, t he si.ze and ot her
conf or mat i-onal ’iﬂg&d&dﬁe’?fﬁi%@ oraying c%rﬂ% ﬁé?‘frrl%tmrsa %% equal 10
to about 30% ofredeivetal chesghe bf, theslvmnidengrortfon he cia ot ance

the particul ar BOEGEERCIY? TR fe ﬁ@?ﬁ%éﬁ@r%‘r%élﬂ 1oy g 200 10
entire |length opotkemspertler pbrvhbeh may be of either the petalolid or
5 champagne push-up type, petaloid being depicted. As
will be apprecliated by those of skill in the art, for
purposes of the presenl fnvantion Lhe hottom portion may
also be outwardly hemispherical, which normaily requires
the conjoint use of a base cup.
10 As shown in FIGURE 1, the shoulder portion has a
| plurality of upwardly directed rib-like protrusions 15.
As lllustrated in FIGURE 1, these rib-like protruslons
extend along substantially the entire length of shoulder
portion 12, and have terminl 16 proximate neck portion
15 11 and termini 17 proximate body portion 13. In FIGURE
1, the rib-like protrusions 15 are in the form of a
spiral, the particular embodiment illustrated showing
the spiral diverging as it proceeds from that part of
the shoulder portion proximate neck portion 11 to that
20 part proximate body portion 13. :
Turning now to FIGURE 2, there Is shown the axial
cross-section of container 10 taken along section line
2-2. As shown therein, shoulder portion 12 of container

10 embodled at FIGURE 1 has fourteen rib-like

25 protrusions 15. Each of sald protrusions, as shown in

the axial cross-section of FIGURE 2, has a first
'transltléh portion 19, which is concave outwardly and is
connected to a central portion 20, which is concave
inwardly. Central portion 20 is in turn connected to a
30 second transition portion 21 whilch is concave outwardly;

The detalls of this configuration and the multiple radil



15" it is preferred if thewouter surface of said shoulder portion between
each of 'said spaced apart protrusions is substantially flat, at least in
.the circunferential direction. In one enbodinent of the present i nventi on,

the 20 rib-like protrusions are spaced‘éﬂért equi di stant from one
anot her and extend al ong substantially the entire Iength of the shoul der
portion to tern1nahe at ?r gear t hat

p

t he neck p&rtloﬁ 8YFHa megpgtﬁé ﬁgkggg%% 5PP hdzﬁosgég% °§§roélpﬁée

body portion. FIGUREs Jci rcunstance, the outer surface of the shoul der

portion between the pr [ , t ti of the
sane, is either substanE{gﬁﬂ&%ﬁggﬁigsﬁou?ahr5@9% qug% t&%PETQQBR
circunferential phutdemn di has m@ﬂmmlmmﬁlﬁlogmmddmmm t he outer

surface of éhe gﬁ ag_ réaq{t | orhsorﬁ;gmgxe ddifh QQ{i)hl?,‘?fr{tF‘ QN f@Rers radi al ly
outwardly toward sa

outwardly concave first transition portlon inflects at
central portion 20, this central portion being inwardly
concave and having a substantially uniform radius of
curvature R,. To complete the configuration of
10 protrusion 15, the central portlon 20 inflects to form
the second transition portion 21, which ls concave
outwardly and has a substantially uniform radius of
curvature R,. In the container depicted at FIGURE 3,
radil of curvature R, and R, are substantlially the same
15 and are approximately elight times greater than radlus of
curvature R,. '
In the embodiment depicted at FIGURES 1, 2 and 3,

rib-like projections 15 are circumferentially disposed
equidistant about shoulder portion 12. As shown in

20 FIGURE 3, protrusions 15 are spaced apart and sepérated
from one another by angle a, which bisects the central
portions 20 of adjoining protrusions and has its point
of origin at the longitudinal axis of contalner 10.
Also depicted in FIGURES 1, 2 and 3 1ls a preferred

25 embodiment of container 10 wherein the outer surface of
the shoulder portion 18 between each of protrusions 15

" 1s substantlally flat in the clrcumferential direction.
. Referring now to FIGURE 4 there {s shown another
embodiment of the present invention whereln rib-llike

30 protrusions 15 of shoulder portion 12 further comprlises
parabolic terminal segments 22. As illustrated, the
length of these terminal segments, designated ¢, extends

35



- 7-, 1- portion to formtewm nal segnents. In a preferred practice, the
| ength of these term nal segnents extends up to about 20% nore preferably
about 10 to about 15% of the length of the shoul der portion as neasured
fromb5 above said body portion. Wi | e these terminal segnents may take
any nunber of configurations, it is preferred that they be of parabolic

shape, the, curv [ abg bei ng.or | t negk
portion o?’lt he c]o?c"l)'t‘%idﬁg?. QQB&PSBP%OPBIS‘T nf%r%% Y%gl?&?’ﬂe‘g%\fl\g‘géej%tpfhveﬁ?i on
can be successfprégtioe) ekengbh  ncavnbei akowt h20F it bhe Wetal shengtier

portions. In gegeggl shBnglé’i" bSE%SK”%? OEnSERg' ggiué’eféh%‘ﬁ cenggnpl at ed
in this regard are from about 0. mmto about O. nm nore typically from
15 about 0. 28perprémabedy d23gofmiengshypBl| whéchppretirneds

5 approximately 30% of height h of container 10.

In the contalner depicted at FIGURE 4, the outer
surface of the shoulder portion 18 between rib-like
protrusions 15 is flat in the circumferentlal'dlrection,
which can be seen by further reference to FIGURE 5 which
is an axlal cross-section taken along section line 5-5
in FIGURE 4. In the embodiment illlustrated, terminal
ségmenﬁs 22 taper outward toward body portion 13 along
substantlally the entire length ¢ of satd segments, as
11lustrated In detail at FIGURE 6.

10

15° The contalner illustrated at FIGURE 7 depicts the
rib-like protrusions 15 of the present invention
oriented in divergent spiral form on the shoulder
"portion 12 of container 23 which is of about 2250 ml
size, The shoulder portion, as shown, further comprises -

20 parabolic terminal segments 22 and clrcumferentially
flat surfaces 18 between sald protrusions. 1In the
embodiment illustrated, the length ¢ of terminal
segments 22 is about 12% of the length, s, of shoulder
portion 12. Length s, as depicted, is approximately 30%

25 of the container helght.

It is to be understood that the invention is not

limited to the illustrations and other description

provided herein, which are offered merely to exemplify
the present invention.

30

35



© by those of skill in the art_ thié magni t ude of wal l

t hickness is commonly
errpl oyegmmmm]“mﬂmnmlf beverage containers, also known as one-way or
di sposa e present i [ im

i nvention need not be limted 20 to
such cont*ai fler5 hbweVer®. Containers of thdJoresent invention can further be
fabricated by techniques well known in the art. O the nore preferable

nmethods in this regard i S stretch bl ow nol di ng, enpl oying a preform or
pari son oft 25 Wi D %ign and a bl ow nold wherein that aspect of

the nold corresponding to the shoul der portlon of the cont ai ner of the

invention is configure Si.S ent cr| |on 0 d herein to
produce the rib-1ike pr trD§ Vﬁiﬁﬂ é} ag Qéﬂfﬁ As wi ||
30

be appr e aviper seys thoseclfpekiidn I&ﬂd[ﬂﬂ’dirito tﬂ'm:ei\tn la kelqmmer;usi on
ok 1y BrTh AN ROBYLE | STEGHP S Lo vl et
. sald shoulder portion having along at least a part of

the length thereof a plurality of upwardly directed rib-
like protrusions, each protrusion Iin axial cross-section
having a first transitlon portlion, a central portion and

10 a second transition portion connected in series, said
first transition portion being concave outwardly and
having a substantlally uniform radius of curvature R,,
said central portion being concave inwardly and having
substantially uniform radius of curvature R,, and sald

15 second transition portion being concave outwardly énd
having a substantially uniform radius of curvature R,
wherein R, and R, are substantially the same and are
greater than R..

2. The container of Claim 1 wherein R, and R,
20 are substantlially the same and are about 7 to 9
greater than R,.

times

3. The container of Claim 2 wherein R, and R,
are substantially the same and are about 7.5 to
8.5 times greater than R,.

about

25 4. The container of Claim 3 wherein R, and R,

are substantlally the same and are about 8.0 times
greater than R,.

5. The container of Claim 1 wherein R, and R,
are each independently about 6.30 mm to about 6.40 mm
30 and R, is about 0.74 to about 0.84 mm,



-8 - 1- sizes commonly found in comercial use such-as~from0.33 liter to
2.0 liter Wi i any plastic material suitable for use with
beverages,j‘M”Mr“"H“MlWi nk products and the like, 5 may be

enpl oyed, it*i s preférré&d &s a practical -tdt-erial that thernoplastics, nore

preferably polyesters, be enployed. . The nost preferred pol yester materi al
in this regard is polyethyl ene terephthalate, or PET. PET as contenpl ated

herei n i ndl udes honopolGmeTiEETaHRiner ofc3aim® wherdincRudiangl Rai t hout

limtation, thQye RN YITISpMBIRl Yy ol Y] 3 6wd laf IR C AP YIIYe has been
‘replaced, in parL, with, e.g., cyclohexane di nethanol; and those wherein
-t he terephthalﬂb‘éﬁﬂﬂptonponent Is replaced, in part, with, e.g.,

i sophthalic 15 aci d.7. AsThdosendindd [df icldine Brihevdin reciapniides t he
intrihsic giscofiﬁy 6%3Qr&giéﬁg gﬁ@;ﬁﬁ”%f@“&’§§g§%§u€¥klly the entire
: : length of said shoulder portion.
B. The container of Claim 7 wherein sald rib-
like protrusions are spaced apart equldistant :from one
.another, and the outer surface of the shoulder portion
10 between each of spaced apart protrusions ls

gsubstantially flat in the circumferential direction.

' 9. The contalner of Claim 8 wherein sald
shoulder portion further comprises terminal segments
dlsposed about the circumference thereof, sald terminal

15 segments being located between sald rib-like protrusions
and extending up to about 20% of the length of said
shoulder portion above said body portion, gald terminal
segments being defined by a radially outward tapering of
the outer wall surface of sald shoulder portion, sqid

. 20 outward tapering being in the direction of sald'body
portion.

10. The container of Claim 9 wherein said
terminal segments are of substantially parabolic shape,
the curve thereof being oriented toward sald neck

29 portion.

11. The container of Claim 10 wherein said
terminal segments extend up to-about 10 to about 15% of
the length of said should portlon above saild body
portion.

30 12. The container of Claim 1 wherein said rib-

" like protrusions are orlented in the form of a splral.



: updnfbuuaiuerations of Use setting and container conformation, and is
gener about 0.55, usually greater than about 0.75, and
m)st mlﬁ 0.80 to 1.00.

gorngs eatuwes of the present t¥hrention are illustrated by the
dramnngs and rel ated detail discussion provided hereinbelow. 25 FIGURE 1 is
an el evational view of a container of approximtely 1500 m size havin

g
rib-1ike Jrotrusions }h t HEhereentrinenraf dhlabm chhivamretndhs smleak esent
30

i hventi ofy cdfEL§hBed Cahih Ueha el &S @@1&@9&&&%&@ ;Sﬂﬁ:ééﬁ’%mpn
wherein the rib-like protrusions are in the formof a spira
the length of sald shoulder portion toward said body
portion, the rib-like protrusions continuously diverge
5 from one another.,
14. The container of Claim 1 wherein sald
shoulder portion has fourteen rib-like protrusions.
15. The contalner of Claim 1 wherelin said
plastic is a thermoplastic.

10 16. The container of Claim 15 wherein said
thermoplastic 1s PET.

17. The container of Clalm 1 whereln said
shoulder portjon has a thickness of about 0.22 mm to
about 0.35 mm.

15 .' 18. The container of Claim 17 wherein said
shoulder portion has a thickness of about 0.25 mm to
about 0.28 mm. ' _

19. A stretch blow molded, PET contalner which
comprises a neck portion adapted to receive a closure; a

20 semirigld biaxially oriented shoulder portion havlnj a
wall thickness of about 0.22 mm to about 0.35 mm; a- ‘
blaxlally oriented tubular body portion; and a bottom
portion, sald shoulder portion having along
substantially the entire length thereof, a plurality of

29 upwardly directed rib-like protrusions orlented in the
form of a spiral, said rib-like protrusions being
disposed substantially equidistant from one another
about the circumference of sald shoulder portion, each
of said rib-like protrusions in axial cross-section

30 having a first transition portion, a central portion and
a second transition portlon connected in serles, sald
first transition portion being concave outwardly and

35



) an axi al cross-section of the centainer

|IIustraHumlﬂmm znaken along section line 2-2. FIGURE 3 is a partial"

enl argeneht © section shown in FIGURE 2 illustrating
details of the rib-1like protrusions,'incT{ﬁﬁng the radii of curvature

enpl oyed to configure the sane. FIGURE 41is an el evational view of another
enbodi ne of the, present n the,shoul tion of a
cont ai ner™ of a’b‘?)‘%'gt-? n%t%‘l"f/aq €£?rf{1%| f “t‘h’é?d ‘lﬁ‘rp?gs %r'b%\tr%‘pc}{

t erm nal segnesas bd é@ﬁlﬁﬁl5posthnnahehmgcc@usasecimwnrdﬁytdnﬂchnnkngMﬁ

il lustrated |n 5%§%§E%§%%?5eﬁ"fkgpﬂ gg&ihgn k'ggrv$t§te FlI GURE

6 is a parti al udin Cross= %ec?lon of the
wal | of the shsetded pvansbhion phefé;ont\aeheq congave soetward Yy GURE 4 and

the taperigng dﬁ&@lka af qmsetaau@@hycuhft&makaafageatscuH&lE?Fe7nI 5 an
el evational view of cont ai ner
hereln R, and R, are substantially the same and are
about 6.30 mm to about 6.40 mm, and R, is about 0.74 mm
to about 0.84 mm. ' :
20. The container of Claim 19 wherein sald
10 shoulder portion has fourteen of said rib-like
protrusions and has a wall thickness of about 0.25 mm to
about 0.28 mm.
21. The container of Claim 20 wherein R, and R,
are each independently about 6.35 mm, R, 1s about 0.79
15 mm and the outer surface of sajd shoulder portion
between each of salid rib-like protrusions is

substantially flat in the circumferential direction.

20

30



’ 20'_ apprOX|nater 2250 ni’size haV|ng rib-1ike protrusi-ons in the
shoul der portion as contenpl ated by the present invention. The figure

Il lustrates an enbodi nent of this size container wherdi 1 MAg BEEN .
protrusions are in the formof a spiral -did t he ShOU|Cg?"%OﬁgE%NE 25
conpri ses parabolic termnal segments. Referring nowt _

detail, there is 30 shown at FI GURE 1 an enbodi nent of the present
i nvent i o Depicted thereat i ntai ner 10, the

container illustrated being of about 35 -10- 1 1500 mM size and
havi ng a neck portion adapted to receive a closure 1, .a shoul der portion

12, a body portion 1F¥heyRLgsent g’éhﬁ’bﬂ’l‘!}‘ A LEs |"f? %éb‘é’ aptdediot t om
portion 14 whigladde ksomfa pidéhaihdde fieidlvd i houlder portion has a

5 plurality of rib-like protrusions. Each of said rib-
like protrusions are, in axlal cross-sectlon, conflgured
with multiple radii of curvature having a speclfically
defined relationship. The protrusions so formed do not
adversely affect the integrity of the shoulder portion

10 wall structure and do not distort upon internal
pressurization of the container.

15

20

25

30
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5 -Chanpagne push-ub'type, petaldld being-depicted. As will be
appreci ated by those of skill in the art, for purposes of the present
invention the bottom portion nay al so be outwardly hem $ ]

normal Iy requires the conjoint use of a base cup. 10 n
FIGURE 1, the shoul der portion has a plurali of upward )
rib-like protrusions 15. As illustrated :".;i:'.:.‘.x 1, these rib-

protrusions extend al ong subst antli sy, t FEFERt¥ | ength of shoul der

portion 12, and have termnl 16 proxi mat g Meck_portion 15—§3 and terninl
17 proxinate body portion 13. In Fl GURE=E=the=—7pi b-li ke protrusions 15 are
inthe formof a s r , Fe partlcular i #ehiil®l ustrated show ng the

spiral diverging a progeeds from't : t he shoul der portion
pr oxi mat e neck portlon 11 to that 20 p Art | prio at e body portion 13.-
Turning now to FIGURE 2, there is shgwf Xi g NOSS-section of
cont ai ner 10 taken along section |ief2-2. sho 1 e' n, shoul der
portion 12 of container ‘\

12
o I8

24 |

17

13—

14
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10 enbodied at FIGURE 1-has fourteen rib-like 25 . protrusions 15. Each
of said protrusions, as shown in the axial cross-section i ELQIRE 2, has a
first transition portion 19, which is concave outwardly anTHISSSHEETNIEAS BEEK d
a central portion 20, which is co ve _inwardly. Central jportigepRAces in
turn connected to a 30 second tfea i-@ portion 21 1

outwardly. The details of this configuration and the nultiple radii 35 1
enployed in formng rib-like protrusion 15 are sH®awn FI GURE 3. As
illustrated in FIGURE 3, first transition portio S a substantially
uniformradius of 5 ° curvature [err]. _Jp see@lin FIGURE 3, the
outwardly concave first transitio 0 3 central portion 20,
this central portion being inwargd

\

Tl



concave, and having a substantlally uni form radi us of curvature [err]. To

conplete the configuration of 10 protrusion 15, the
inflects to formthe-second transition portion 21, whic
outwardly and has a substantially uniformradius of cur
container depicted at FIGURE 3, radii of curvature.[err

substanti al | y—f ke ~sarB—16 — ANG—a+e -app+0xH “:ﬂan_ eight tines greater than
radi us of curvpture [err]. Int enbodlne.ﬁi wwwwww ¢ted atjgrl GURES 1, 2 and

3, rib-like prpjections 15 are clrcu
Shoul der portipn 12. As shown In 20
apart and sepafjated fromone_another by an

R Ot

s

ich bisects the

d equi di stant about
rysions 15 are spaced

central portiohs 28 of “adj oi ning protrusi | sits p f ziigin at
the | ongitudi npl ajis of container 10. A/FY 44N DINY | n FI 1, and 3
Is a preferredj?25 _enbodi ment- of cont/A x1lQ he outer surface

of the shoul def poftion 18 between ea

13

I8

— 22
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4
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is substantially flat in the circunferential direction. Referring now to.
FIGURE 4 there is shown another enbodi nent of the presest—innention

wherein rib-1ike 30 protrusions 15-of shoul der porftTHi8 SEEETU{@BEEN
conprises parabolic termnal segments 22. As illustrdted, RfmAcgpoth O

these term nal segnents, designated [err], extends 35 o e N | ala[o)
t he shoul der portion 12 above body portion 13. In practice, length [err]
can be about ZO(VFfl Ge tal length s of shoulder portiong2. 1In the

illustration, [efr] apdr oxi mat el y_i2%of” | enel ¥Ch in turnis 5

approxi mately 30% of. hei ght h of ceff . ‘
FI GURE 4, the outer surface of t e i petween rib-1ike
protrusions 15 is flat in the q }

This Sheet Has Been Replaced
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whi ch can be seen by further reference to FIGURE 5 which 10 is an axial
cross-section taken along section line 5-5in FIGURE 4. In the enbodl ment
illustrated, term nal segnents 22 taper outward toward Rady

al ong substantially the entire length [err] of said seg $SHEET HAS B%
illustrated in detail at FIGURE 6. 15 The confai ”erREFlLAEEbr

at FIGURE 7 depicts the rib-like protrusi f the pres =
oriented in divergent spiral formon the pomig on 12 of cont ai ner
23 which is of about” 2250 m size. The s ortien, as shown, further
conprises 20 parabolic term nal seg Sﬁcum erentially flat
surfaces 18 be en-sai d protrusions. —Lnjtihe,e di ¥nt illustrated, the

| ength [err] of{term nal segnments 22 is : of the | , of

shoul der portioh 12. Length s, as depi , oxigately 3 % 5 of
the container hgight. It is to be un stfood. t hat e vention is not
limted to the jllustrations and ot ey dgscrfi ptifon

22— I8

22

8 —
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provi ded herein, which are offered nerely to exenplify the present
i nventiion. 30 35 1 WHAT | S CLAINED 1S: 1. A skew—mnnided—plastic

cont ai ner whi ch conprises 4 REEEA&EMawwbwﬁﬂwe a s
shoul der portion; a body pg jéw
portion having along at |eg engt h taaba ......

upwardly directed rib- like protru5|ons gédch prot

cross-section having a first transition portion, a central portion and 10
‘a second transition portion connected in series, sald first transition
portion being concave outwar dl RIBNEORaRLAST H k&l |y uniformradius

of curvature [err] said central portlon bei ng concave inwardly and having a
1 ABSTRACT OF THE DISCLOSURE

The present invention relates to a blow molded
plastic contalner whose thin wall shoulder portion hasg a
plurality of rib-like protruslions. Each of sald rib-

Ul

like protrusions are, in axlal cross-section, configured
with multiple radii of curvature having a speciflically
defined relationship. The protrusions so formed do not
adversely affect the integrity of the shoulder portion

10 wall structure and do not distort upon internal
pressurization of the container.

;5
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substantially uniformradius of curvature [err], and sSai-g-
transition portion being concave outwardly and having § aabsAeEMEnTISﬂEET
uni form radius of curvature [err] wherein [err] and [enf] ar uﬁﬁm y
the sane and are greater than [err]. 2. The container §1§1

[err] and [err] 20 are substantially the same and arls=sbogt=FFEFTriEs
greater than [err]. 3. The container of C & m2 wherein [err] and [err] are
substantially the same and are about 7.5 to about 8.5 tines greater than

[err]. 25 4. The contai ner 3 wherein [err] and [err]
are substantially the same and 3fe_about S greater than [err]. 5.
The container of Claim1l wherein [emr are eagh/i._nc@oendent |y
about 6.30 mMmto about 6.40 mMm 30 and [ ! out 0.4 to about 0.84 nmm
35 16

FIG. |

15
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y - ‘ _
-14 67 The container of aim5 wherein [err] and [err] are each
i ndependently about 6.35 nmm.and [err] is about 0.79 mm 7. The container of

Claim1 wherein said rib- 5 | i ke protrusions extend al ong substantially
the entire length of said shoul der portion. 8. The container of Caim7
wherein said rib- |like protrusions are spaced apart equi@rstant_ 1 on one

anot her, and the outer surface of the shoul der2 portion REPLAGEMENT SHERT,
of spaced apart protrusions |s subst iglly flat in thg circ tyatk '
direction. 9. The container of C ai rgi .rgzl sai d sho %«?Wfaf’ngﬂm
further conprises term nal segnents di sposed about the circunference

thereof, said termnal 15 segnents being | ocat eqgbet ween said rib-Ilike
protrusi ons and extending up to about 20% of the | gngj&8pf said




shoul der portion above sai d body portion, said term nal segnents being
defined by a radially outward tapering of the outer wall_surface of said
shoul der portion, said 20 outward tapering being in '%ﬂzmﬁ-ﬁﬁ'— Ty
said body portion. 10. The container of C aim9 whereinjs RNTSHEET

segnents are of substantially parabolic shape, the curv el g bei ng

€

oriented toward said neck 25 portion. 113 The contai

wherein said term nal segnments extend tip to about 10 to about 0

| engt h of said_should portian_above said _body portion. 30 12.

The container of Caim1 wherein gaid rib- [ trusio% are oriented in
the formof a spiral. 35 l——\,

|2’\, I8
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13f The container of Oaim12 wherein the spiral is configured such that
as :said protrusions proceed down the length of said sho gﬁ? pOrtT
said body portion, the rib-like protrusions continuousl H&EN@NTSHEﬁTm

one another. 14. The container of Claim21l wherein said I

has fourteen rib-1ike protrusions. 15. The contai ner of Fmggsmﬂgyw
said plastic is a thernoplastic. 10 4 16. The contal ner
15 wherein sai d thernoplastic is PET. 17. The container of Claim1l vvherel n
sai d shoul der reErg asga thickness of aba @@t 0.35 mm 15
18. The contain f 17 wher ej pcBarg” shoora on has a

t hi ckness of about 0.25 mmto abo ¢ g pigw nol ded, PET
cont ai ner which conprises a neck/4 i /5 Ve a closure; a




20 +semrigid biaxially oriented shoul der portion having a wall thickness
of. about 0.22 mmto about 0.35 mm a blaxially oriented tubul ar body
portion; and a bottom poirtion, said shoul der portion hajfi '
substantially the entire length thereof, a plurality of
directed rib-like protrusions oriented in the form of
rib-1ike protrusions being di sposed substaBtially equi
anot her about the circunference of said m portion, eac
rib-like protrusions in axial ,cross-secti ha@#®g a first transition
portion, a central portion and a second fyamsttTpn p:gti on connected in

series, said first transition portion beffe—aresye oytwardly and 35 16
““Fle. 7

1 havi ng a s-t*bs-t-a-nt-ia-“-‘y-uni-fe;m—radi ‘ vat
I8




T : : : , :
said central portion being concave inwardly and having a substantially
uni form radius of curvature [err], and:said seco nsition portion being

concave outwardly and 5 havi ng a substanti al | pﬁp¢ fi
curvature [err] wherein [err] and [err] are subspanti 4q- % %%%@ and are
0.84

about 6.30 nmto about 6.40 mm and [erf] is abo

mm 20. The container of Claim19 where+n said 1 rfillon has
fourteen of said rib-like protrusions and has a wal| thickness of about
0.25 mmto about 0.28 mm 21. The container of dai'm 20 wherein [err] and

[err] are each independently about 6.35 nmm [err] is about 0.79 15 nm and
the outer

surface of said shouhggrF@Qrpbpgrp@t@@ﬁThpﬁ@@ of sai'd rib-1ike
protru5|oﬁs is substantially ftatr—Tmnmthecrrcunferential direction. 20 25
30

Ul

The present {nvenkion pertalns to plastlc

containers [or beverages, partlcularly carbonated soft

drink products and the like. . More speclflcall&, the

10 “invention relates to a blow molded plastic contalner
whose shoulder portloﬁ.comprlses as an integral part
thereof, a plurality of rib-like protruslons. These
rib-1lke protrusldns} which are outwardly-extending, are
configured using multiple radll of curvature such that

15 they may be successfully lncorporated into even thin
wall shouldqr portlons of the type found in commonplace
non-returnable contalners, and will furthermore remaln

Intact even when such contalners are under Iinternal

pressurization. The protrustons subjeét of the lnstant

20 inventlon have the practlcal effect of lending lmproved
grip and manual handling characterlistlcs to the

contalner, as wel) as providing mechanical relnforcement
to the shoulder portion.

25

The use of plastic contalners to package
beverages, especially carbonated sofl drink products,

has been remarkably successful Since such contalners

30 were flrst Introduced In the 1970s. The widescale

application of these contalners stems primarily from the

fact that the plastlc materlal from which they are made,

)
Ul
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RIB FOR PLASTIC CONTAINER

ABSTRACT OF THE DISCLOSURE

The present Invention relates to a blow molded
plastlc container whose thin wall shoulder portion has a

plurallity of rib-like protrusions. Each of said rib-

llke protrusions are, 1In axrial cross-sectlon, configured
with multiple radil of curvature having a speclfically

defined relatlionship. The protruslons so formed do not

adversely affect the Integrity of the shoulder portlion
wall structure and do not distort upon internal
pressurlzation of the container.

Figure 1, 4 and 7




