
US 20210197999A1 
IN 

( ( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No .: US 2021/0197999 A1 

Peykoff et al . ( 43 ) Pub . Date : Jul . 1 , 2021 

Publication Classification ( 54 ) PLASTIC CONTAINER WITH VARYING 
DEPTH RIBS 

( 71 ) Applicant : NIAGARA BOTTLING , LLC , 
Diamond Bar , CA ( US ) 

( 51 ) Int . Ci . 
B650 1/44 ( 2006.01 ) 
B65D 23/00 ( 2006.01 ) 
B650 1/02 ( 2006.01 ) 

( 52 ) U.S. CI . 
??? B650 1/44 ( 2013.01 ) ; B650 23/00 

( 2013.01 ) ; B65D 2501/0036 ( 2013.01 ) ; B65D 
2501/0018 ( 2013.01 ) ; B650 1/0223 ( 2013.01 ) 

( 72 ) Inventors : Andrew Dimitri Peykoff , Newport 
Coast , CA ( US ) ; Jay Clarke Hanan , 
Glendora , CA ( US ) 

( 21 ) Appl . No .: 17 / 204,319 

( 22 ) Filed : Mar. 17 , 2021 

Related U.S. Application Data 
( 63 ) Continuation of application No. 16 / 182,915 , filed on 

Nov. 7 , 2018 , now Pat . No. 10,981,690 , which is a 
continuation of application No. 14 / 012,841 , filed on 
Aug. 28 , 2013 , now Pat . No. 10,150,585 , which is a 
continuation of application No. 13 / 705,040 , filed on 
Dec. 4 , 2012 , now Pat . No. 8,556,098 . 

( 60 ) Provisional application No. 61 / 567,086 , filed on Dec. 
5 , 2011 . 

( 57 ) ABSTRACT 
A bottle may have varying depth ribs to achieve a balance of 
strength and rigidity while maintaining hoop strength . The 
varying depth ribs may smoothly transition around the 
circumference of the bottle from a flattened and / or shallow 
depth rib portion to a deep rib portion . A collection of 
flattened and / or shallow depth ribs act as recessed columns 
in the body of the bottle to resist bending , leaning , crum 
bling , and / or stretching . The deep rib portions provide hoop 
strength and make the bottle body more rigid and / or stiffer 
when gripped by a user . A balance may be achieved between 
of flattened and / or shallow depth ribs and deep ribs to attain 
a desired resistance to bending , leaning , and / or stretching 
while maintaining stiffness in a lightweight bottle . 
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PLASTIC CONTAINER WITH VARYING 
DEPTH RIBS 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] The present application claims the benefit of pri 
ority to and is a continuation of U.S. patent application Ser . 
No. 14 / 012,841 , filed Aug. 28 , 2013 , which is a continuation 
of U.S. patent application Ser . No. 13 / 705,040 , filed Dec. 4 , 
2012 , issued as U.S. Pat . No. 8,556,098 , which claims the 
benefit of priority to U.S. Provisional Patent Application No. 
61 / 567,086 , filed Dec. 5 , 2011 , the entire contents of which 
are incorporated herein by reference and should be consid 
ered a part of this specification . 

BACKGROUND 

Field 

[ 0002 ] The present application generally relates to plastic 
containers , particularly to plastic containers designed to hold 
liquids while resisting deformation . 

Description of the Related Art 
[ 0003 ] Plastic containers have been used as a replacement 
for glass or metal containers in the packaging of beverages 
for several decades . The most common plastic used in 
making beverage containers today is polyethylene tereph 
thalate ( PET ) . Containers made of PET are transparent , 
thin - walled , and have the ability to maintain their shape by 
withstanding the force exerted on the walls of the container 
by their contents . PET resins are also reasonably priced and 
easy to process . PET bottles are generally made by a process 
that includes the blow - molding of plastic preforms which 
have been made by injection molding of the PET resin . 
[ 0004 ] Advantages of plastic packaging include lighter 
weight and decreased breakage as compared to glass , and 
lower costs overall when taking both production and trans 
portation into account . Although plastic packaging is lighter 
in weight than glass , there is still great interest in creating the 
lightest possible plastic packaging so as to maximize the 
cost savings in both transportation and manufacturing by 
making and using containers that contain less plastic , while 
still exhibiting good mechanical properties . 

during use . This relaxation is a time dependent stress reliev 
ing response to strain . Bending can provide exaggerated 
strains over what would be seen in tensile loading . Due to 
exaggerated strains , the relaxation in bending can be much 
more severe . Bending happens at multiple length scales . 
Bending can happen at the length scale of the bottle or on a 
small length scale . An example of the bottle length scale 
bending is a person bending the bottle in his / her hands , or 
bending experienced during packing in a case on a pallet . An 
example of the small scale is the flexing or folding of ribs or 
other small features on the wall of the bottle . In response to 
loads at the first , larger length scale , ribs flex at the local , 
smaller length scale . When they are held in this position with 
time , the ribs will permanently deform through relaxation . 
[ 0007 ] Further , embodiments of the bottles disclosed 
herein may undergo pressurization . Pressure inside a bottle 
can be due to the bottle containing a carbonated beverage . 
Pressure inside a bottle can be due to pressurization proce 
dures or processes performed during bottling and packaging . 
For example , a bottle can be pressurized to help the bottle 
retain its shape . As another example , the bottle can be 
pressurized with certain gases to help preserve a beverage 
contained in the bottle . 

[ 0008 ] Embodiments of the bottles disclosed herein have 
varying depth ribs that achieve a balance of strength and 
rigidity to resist the bending described above while main 
taining hoop strength . Varying depth ribs can smoothly 
transition around the circumference of the bottle from a 
flattened and / or shallow depth rib portion to a deep rib 
portion . A collection of flattened and / or shallow depth ribs 
act as recessed columns in the body of the bottle that 
distribute bending and top load forces along the wall to resist 
leaning and crumbling . The collection of flattened and / or 
shallow depth ribs can help the bottle retain its shape during 
pressurization , such as , for example , help inhibit stretching 
of the bottle when pressurized . Inhibiting stretching of the 
bottle helps retain desired bottle shape to aid in packaging of 
the bottles as discussed herein by , for example , maintaining 
a substantially constant height of the bottle . Inhibiting 
stretching of the bottle can help with applying a label to a 
label portion of the bottle . For example , with a label applied 
to a bottle , inhibiting stretching of the bottle helps retain a 
constant length or height of the bottle at the label panel 
portion , which can help prevent tearing of the label and / or 
prevent the label from at least partially separating from the 
bottle ( i.e. , failure of the adhesive between the bottle and the 
label ) . 
[ 0009 ] The deep rib portions provide hoop strength and 
make the bottle body more rigid and / or stiffer when gripped 
by a user . A balance may be achieved between flattened 
and / or shallow ribs and deep ribs to attain a desired resis 
tance to bending , leaning , and / or stretching while maintain 
ing stiffness in a lightweight bottle . In some embodiments , 
at least some of the aforementioned desired qualities may be 
further achieved through a steeper bell portion of a bottle . A 
steeper bell portion can increase top load performance in a 
lightweight bell . A lightweight bottle body and bell leaves 
more resin for a thicker base of the bottle , which can 
increase stability . A thicker base may better resist bending 
and top load forces and benefits designs with a larger base 
diameter with respect to the bottle diameter for tolerance 
even when the base is damaged during packaging , shipping , 
and / or handling . 

SUMMARY 

[ 0005 ] The bottling industry is moving in the direction of 
removing auxiliary packaging from cases or pallets . A case 
of bottles with film only and no paperboard is called a “ film 
only conversion ” or “ lightweighting ” of auxiliary packag 
ing . The removal of supporting elements such as paperboard 
places additional stress on a bottle , which increases the 
structural demands on the bottle . In certain embodiments , a 
bottle design can provide one or more of the benefits of 
reducing bending and point loading failures . The disclosed 
design embodiments can alleviate the stresses during ship 
ping and handling ( including film only packaging ) while 
maintaining ease of blow molding . In certain embodiments , 
a bottle design uses less resin for the same or similar 
mechanical performance , resulting in a lightweight product . 
[ 0006 ] Embodiments of the bottle disclosed herein may 
use polyethylene terephthalate ( PET ) , which has viscoelastic 
properties of creep and relaxation . As a plastic , PET and 
other resins tend to relax at temperatures normally seen 
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[ 0010 ] Containers disclosed herein comprise a base . The 
container can further comprise a grip portion connected to 
the base through a constant depth base rib and defining a grip 
portion perimeter that is substantially perpendicular to a 
central axis . The container can further comprise a label panel 
portion connected to the grip portion and defining a label 
portion perimeter that is substantially perpendicular to the 
central axis . The container can further comprise a bell with 
an obtuse angle as measured from the central axis to a wall 
of the bell of at least 120 degrees , the bell connected to the 
label panel portion through a shoulder and leading upward 
and radially inward to a finish connected to the bell , the 
finish adapted to receive a closure . The container can further 
comprise a plurality of angulating and varying depth ribs 
positioned substantially along the perimeter of the grip 
portion wherein each angulating and varying depth rib 
comprises a plurality of shallow sections , a plurality of 
middle sections , and a plurality of deep sections . The 
container can further comprise a plurality of constant depth 
ribs positioned substantially along the perimeter of the label 
portion . The shallow sections have a rib depth less than a rib 
depth of the middle sections . The deep sections have a rib 
depth greater than the rib depth of the middle sections . The 
shallow sections of the varying depth ribs can substantially 
vertically line up along the central axis and form recessed 
columns . The recessed columns are configured to resist at 
least one of bending , leaning , crumbling , or stretching . The 
plurality of deep sections is configured to provide hoop 
strength . 
[ 0011 ] Containers disclosed herein comprise a base . The 
container can further comprise a grip portion connected to 
the base through a constant depth base rib and defining a grip 
portion perimeter that is substantially perpendicular to a 
central axis . The container can further comprise a label panel 
portion connected to the grip portion and defining a label 
portion perimeter that is substantially perpendicular to the 
central axis . The container can further comprise a bell with 
an obtuse angle as measured from the central axis to a wall 
of the bell of at least 120 degrees , the bell connected to the 
label panel portion through a shoulder and leading upward 
and radially inward to a finish connected to the bell , the 
finish adapted to receive a closure . The container can further 
comprise a plurality of angulating and varying depth ribs 
positioned substantially along the perimeter of the grip 
portion wherein each angulating and varying depth rib 
comprises a plurality of shallow sections , a plurality of 
middle sections , and a plurality of deep sections . The 
container can further comprise a plurality of varying depth 
ribs positioned substantially along the perimeter of the label 
portion wherein each varying depth rib comprises a plurality 
of shallow sections , a plurality of middle sections , and a 
plurality of deep sections . The shallow sections of the 
angulating and varying depth ribs have a rib depth less than 
a rib depth of the middle sections of the angulating and 
varying depth ribs . The deep sections of the angulating and 
varying depth ribs have a rib depth greater than the rib depth 
of the middle sections of the angulating and varying depth 
ribs . The shallow sections of the varying depth ribs have a 
rib depth less than a rib depth of the middle sections of the 
varying depth ribs . The deep sections of the varying depth 
ribs have a rib depth greater than the rib depth of the middle 
sections of the varying depth ribs . The shallow sections of 
the angulating and varying depth ribs can substantially 
vertically line up along the central axis and form a first 

plurality of recessed columns . The shallow sections of the 
varying depth ribs can substantially vertically line up along 
the central axis and form a second plurality of recessed 
columns . The first and second pluralities of recessed col 
umns are configured to resist at least one of bending , 
leaning , crumbling , or stretching . The plurality of deep 
sections is configured to provide hoop strength . 
[ 0012 ] In some embodiments , the first plurality of 
recessed columns substantially vertically lines up along the 
central axis with the second plurality of recessed columns , 
and / or the varying depth ribs of the label portion angulate . 
[ 0013 ] Containers disclosed herein comprise a base . The 
container further comprises a sidewall connected to the base , 
the sidewall defining a sidewall perimeter that is substan 
tially perpendicular to a central axis and extending substan 
tially along the central axis to define at least part of an 
interior of the container . The container can further comprise 
a bell connected to the sidewall and leading upward and 
radially inward to a finish connected to the bell , the finish 
adapted to receive a closure . The container further comprises 
a varying depth rib positioned substantially along the side 
wall perimeter . The varying depth rib comprises a shallow 
section , a middle section , and a deep section . The shallow 
section has a rib depth less than a rib depth the middle 
section . The deep section has a rib depth greater than the rib 
depth of the middle section . The shallow section of the rib 
is configured to resist at least one of bending , leaning , 
crumbling , or stretching . The deep section is configured to 
provide hoop strength . 
[ 0014 ] In some embodiments , the varying depth rib tran 
sitions from the shallow section to the middle section to the 
deep section as at least one of a gradual transition or an 
abrupt transition ; the varying depth rib has a shape of at least 
one of trapezoidal , triangular , rounded , squared , oval , or 
hemispherical ; the varying depth rib angulates around the 
sidewall perimeter ; the varying depth rib has a plurality of 
shallow sections , a plurality of middle sections , and a 
plurality of deep sections , the contain further comprises a 
plurality of varying depth ribs wherein at least two shallow 
sections substantially vertically line up along the central axis 
and form a recessed column whereby the recessed column is 
configured to resist at least one of bending , leaning , crum 
bling , or stretching ; the plurality varying depth ribs have a 
plurality of shallow sections , a plurality of middle sections , 
and a plurality of deep sections ; the container further com 
prises a rib of a constant depth ; and / or the bell has an obtuse 
angle as measured from the central axis to a wall of the bell 
of at least 120 degrees . 
[ 0015 ] The foregoing is a summary and thus contains , by 
necessity , simplifications , generalization , and omissions of 
detail ; consequently , those skilled in the art will appreciate 
that the summary is illustrative only and is not intended to 
be in any way limiting . Other aspects , features , and advan 
tages of the devices and / or processes and / or other subject 
matter described herein will become apparent in the teach 
ings set forth herein . The summary is provided to introduce 
a selection of concepts in a simplified form that are further 
described below in the Detailed Description . This summary 
is not intended to identify key features or essential features 
of any subject matter described herein . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0016 ] The foregoing and other features of the present 
disclosure will become more fully apparent from the fol 
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lowing description , taken in conjunction with the accompa 
nying drawings . Understanding that these drawings depict 
only some embodiments in accordance with the disclosure 
and are , therefore , not to be considered limiting of its scope , 
the disclosure will be described with additional specificity 
and detail through use of the accompanying drawings . 
[ 0017 ] FIG . 1A illustrates a 3D - rendering of an embodi 
ment of a bottle ; 
[ 0018 ] FIG . 1B illustrates a 3D - rendering of an embodi 
ment of a bottle ; 
[ 0019 ] FIG . 2A illustrates a 3D - rendering of an embodi 
ment showing the varying depth features of the ribs ; 
[ 0020 ] FIG . 2B illustrates a 3D - rendering of an embodi 
ment showing the varying depth features of the ribs ; 
[ 0021 ] FIG . 3 illustrates an embodiment showing a cross 
section of a deep rib ; 
[ 0022 ] FIG . 4 illustrates an embodiment showing a cross 
section of a middle rib ; 
[ 0023 ] FIG . 5 illustrates an embodiment showing a cross 
section of a flattened and / or shallow rib ; 
[ 0024 ] FIG . 6A illustrates an embodiment showing a 
cross - section of the bottle ; 
[ 0025 ] FIG . 6B illustrates an embodiment showing a 
cross - section of the bottle ; 
[ 0026 ] FIG . 7A illustrates an embodiment showing a 
cross - section of a label panel rib ; 
[ 0027 ] FIG . 7B illustrates an embodiment showing a 
cross - section of a label panel rib ; 
[ 0028 ] FIG . 8 illustrates an embodiment showing a base 
rib ; 
[ 0029 ] FIG . 9A illustrates an embodiment showing a wire 
frame embodiment of the bottle ; 
[ 0030 ] FIG . 9B illustrates an embodiment showing a wire 
frame embodiment of the bottle of FIG . 9A rotated 120 
degrees ; 
[ 0031 ] FIG . 9C illustrates an embodiment showing a wire 
frame embodiment of the bottle ; 
[ 0032 ] FIG . 9D illustrates an embodiment showing a wire 
frame embodiment of the bottle of FIG . 9C rotated 120 
degrees ; 
[ 0033 ] FIG . 10A illustrates an embodiment showing a 
cross - section of the bottle along a central axis of the bottle ; 
[ 0034 ] FIG . 10B illustrates an embodiment showing a 
cross - section of the bottle along a central axis of the bottle ; 
[ 0035 ] FIG . 11 illustrates an embodiment showing angles 
of a bell ; and 
[ 0036 ] FIG . 12 illustrates a preform of the bottle . 

[ 0038 ] In particular , disclosed herein are articles , includ 
ing preforms and containers , which utilize less plastic in 
their construction while maintaining the ease of processing 
and excellent structural properties associated with current 
commercial designs . 
[ 0039 ] Referring to FIG . 1A , an embodiment of the con 
tainer is a bottle 1 with a base 24 that extends up into a base 
rib 22. Connected to the base 24 , the grip portion 8 com 
prises a plurality of grip portion ribs 3. As illustrated in FIG . 
1A , grip portion ribs 3 ( positioned in the grip portion 8 ) may 
vary in depth by separating or transitioning the rib into at 
least three portions of a deep rib 2 , a middle rib 4 , and a 
flattened and / or shallow rib 6 to be discussed in further detail 
below . In the illustrated embodiment , the grip portion ribs 3 
swirl or angulate around the grip portion 8. In some embodi 
ments , the grip portion ribs 3 include straight and / or constant 
depth ribs such as the label panel ribs 20 ( positioned in a 
label portion 10 ) , including a combination of straight and 
swirl or angulating ribs . 
[ 0040 ] Referring to FIG . 1A , a label portion 10 is con 
nected to the grip portion 8 and comprises one or more label 
panel ribs 20. In some embodiments , the label panel ribs 20 
are a combination of straight and swirl or angulating ribs as 
discussed herein . The label panel portion 10 transitions into 
a shoulder 18 , which connects to a bell 16. The bell 16 may 
include scallops ( including as illustrated ) or other design 
features or it may be smooth and generally unornamented . 
The bell 16 connects to a neck 14 , which connects to a finish 
12. From the label portion 10 , the bell 16 leads upwards and 
radially inward , relative to a central axis 25 , to the neck 14 
and finish 12. The finish 12 can be adapted to receive a 
closure to seal contents in the bottle 1. The finish 12 defines 
an opening 11 that leads to an interior of the bottle 1 for 
containing a beverage and / or other contents . The interior can 
be defined at least one of the finish 12 , the neck 14 , the bell 
16 , the shoulder 18 , the label portion 10 , the grip portion 8 , 
or the base 24 . 
[ 0041 ] A substantially vertical wall comprising the grip 
portion 8 and label portion 10 between the base 24 and bell 
16 , extending substantially along the central axis 25 to 
define at least part of the interior of the bottle 1 , can be 
considered a sidewall of the bottle 1. The perimeter of the 
sidewall is substantially perpendicular to the central axis 25 
of the interior . The sidewall defines at least part of the 
interior of the bottle 1. The finish 12 , the neck 14 , the bell 
16 , the shoulder 18 , the label portion 10 , the grip portion 8 , 
and the base 24 can each define a respective perimeter 
( substantially perpendicular to the central axis 25 ) corre 
sponding to that portion . For example , the label portion 10 
has a label portion perimeter . As another example , the grip 
portion 8 has a grip portion perimeter . 
[ 0042 ] As illustrated in FIG . 1B , the label portion 10b may 
have label panel ribs 20b that vary in depth . The label panel 
rib 20. may vary in depth by separating or transitioning the 
rib into at least three portions of a deep rib 2b , a middle rib 
4b , and a flattened and / or shallow rib 6b to be discussed in 
further detail below . As shown in FIG . 1B , the label panel 
ribs 20b are straight around the label portion perimeter . In 
some embodiments , the label panel ribs 200 are a combi 
nation of straight and swirl or angulating ribs . As shown in 
FIG . 1B , the label portion 10b may have three label panel 
ribs 20b . In some embodiments , the label portion 10b have 
1 , 2 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , or 12 panel ribs 206 , including 
ranges bordered and including the foregoing values . 

DETAILED DESCRIPTION 

[ 0037 ] In the following detailed description , reference is 
made to the accompanying drawings , which form a part 
hereof In the drawings , similar symbols typically identify 
similar components , unless context dictates otherwise . The 
illustrative embodiments described in the detailed descrip 
tion and drawings are not meant to be limiting . Other 
embodiments may be utilized , and other changes may be 
made , without departing from the spirit or scope of the 
subject matter presented here . It will be readily understood 
that the aspects of the present disclosure , as generally 
described herein , and illustrated in the FIGURES , may be 
arranged , substituted , combined , and designed in a wide 
variety of different configurations , all of which are explicitly 
contemplated and make part of this disclosure . 
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[ 0043 ] The number of ribs , including base ribs 22 , grip 
portion ribs 3 , and / or label panel ribs 20 , 20b , may vary from 
1 to 30 ribs every 10 centimeters of any rib containing 
portion of the bottle , such as , but not limited to the grip 
portion 8 and / or label panel portion 10 , including 1 , 2 , 3 , 4 , 
5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 
23 , 24 , 25 , 26 , 27 , 28 , or 29 ribs every 10 centimeters , 
including ranges bordered and including the foregoing val 
ues . The aforementioned 10 centimeter section that is used 
to measure the number of ribs need not be actually 10 
centimeters in length . Rather , 10 centimeters is used illus 
tratively to provide a ratio for the number of ribs . Further , 
while in certain embodiments , the illustrated cross - section 
of the ribs , including base ribs 22 , grip portion ribs 3 , and / or 
label panel ribs 20 , 206 , are trapezoidal or triangular - shaped , 
as will be discussed in further detail below , the ribs may 
have any shape known in the art , including but not limited 
to , rounded , squared , oval , hemispherical , and the like . The 
bottom portion of the bottle includes the base 24 , which may 
be of any suitable design , including those known in the art 
and that illustrated . 
[ 0044 ] In the embodiment illustrated in FIG . 2A , each of 
the grip portion ribs 3 comprise a deep rib 2 , a middle rib 4 , 
and a flattened and / or shallow rib 6 sections . The deep , 
middle , and shallow rib sections may also be called deep , 
middle , and shallow ribs as shorthand , but it is to be 
understood that these terms are meant to define sections of 
a rib in the grip portion 8 , label portion 10 , and base rib 22 . 
A varying depth grip portion rib 3 transitions from a deep rib 
2 to a middle rib 4 , then to a flattened and / or shallow rib 6 . 
The varying depth grip portion rib 3 comprises one or more 
of each of a deep rib , a middle rib , and a shallow rib in any 
combination . For example , a grip portion rib may include ( in 
order around the circumference of the bottle ) a deep rib , 
middle rib , shallow rib , middle rib , deep rib , middle rib , 
shallow rib , middle rib , deep rib , middle rib , shallow rib , and 
middle rib . As shown in FIG . 1A , the transition between the 
ribs may be gradual . In some embodiments , the transition is 
more abrupt . The term “ middle ” of a middle rib 4 refers to 
a rib of certain depth and does not mean a location . 
[ 0045 ] In the embodiment illustrated in FIG . 2B , each of 
the label panel ribs 20 comprise a deep rib 2b , a middle rib 
4b , and a flattened and / or shallow rib 6b sections . A varying 
depth label panel rib 20b transitions from a deep rib 2b to a 
middle rib 4b , then to a flattened and / or shallow rib 6b . The 
varying depth label panel rib 200 comprises one or more of 
each of a deep rib , a middle rib , and a shallow rib in any 
combination . For example , a label panel rib 20b may include 
( in order around the circumference of the bottle ) a deep rib , 
middle rib , shallow rib , middle rib , deep rib , middle rib , 
shallow rib , middle rib , deep rib , middle rib , shallow rib , and 
middle rib . As shown in FIG . 1B , the transition between the 
ribs is gradual . In some embodiments , the transition is more 
abrupt . The term “ middle ” of a middle rib 4b refers to a rib 
of certain depth and does not mean a location . 
[ 0046 ] FIGS . 3-5 illustrate embodiments where the deep 
rib 2 is a depth Da that is larger than a depth Dm of the middle 
rib 4 , which is larger than a depth Dg of the flattened and / or 
shallow rib 6. The transition between the varying depths Ddo 
Dm , and D , is smooth as depicted in FIG . 2A . In some 
embodiments , the transition is some other form such as a 
step change connecting the varying depth portions or sec 
tions of the grip portion rib 3. In the illustrated embodi 
ments , a varying depth grip portion rib 3 has three deep rib 

2 portions , six middle rib 4 portions , and three flattened 
and / or shallow rib 6 portions . As disclosed herein , the term 
“ portions ” can be equivalent to the term " sections ” in 
reference to varying depth ribs . 
[ 0047 ] FIGS . 4 , 7A , and 7B illustrate embodiments where 
the deep rib 2b is a depth D , that is larger than a depth Dm 
of the middle rib 4b , which is larger than a depth D , of the 
flattened and / or shallow rib 6b . The transition between the 
varying depths DL , Dm , and D , is smooth as depicted in FIG . 
2B . In some embodiments , the transition is some other form 
such as a step change connecting the varying depth portions 
or sections of the label portion rib 20b . In the illustrated 
embodiments , a varying depth label portion rib 20b has three 
deep rib 2b portions , six middle rib 4b portions , and three 
flattened and / or shallow rib 6b portions . 
[ 0048 ] Referring to FIG . 6A , an embodiment showing a 
cross - section of the bottle 1 , looking down the vertical or 
central axis 25 , illustrates a cross - section of a varying depth 
grip portion rib 3. As disclosed herein , the term " vertical 
axis ” can be equivalent of the term “ central axis ” . The depth 
of the varying depth grip portion rib 3 varies from deep ribs 
2 to flattened and / or shallow ribs 6. The one or more 
flattened and / or shallow ribs 6 form an equivalent of 
recessed columns 7 at portions where a plurality flattened 
and / or shallow ribs 6 substantially vertically line up along 
the vertical or central axis 25 of the bottle 1 as illustrated in 
FIGS . 1A and 2A . A plurality of deep ribs 2 substantially 
vertically line up along the vertical or central axis 25 of the 
bottle 1 as illustrated in FIGS . 1A and 2A . A plurality of 
middle ribs 4 substantially vertically line up along the 
vertical or central axis 25 of the bottle 1 as illustrated in 
FIGS . 1A and 2A . 
[ 0049 ] In the illustrated embodiments with three lined - up 
flattened and / or shallow rib 6 portions of FIG . 5 , the bottle 
respectively has three recessed columns 7. As illustrated in 
FIG . 6 , The three recessed columns 7 may be equally spaced 
apart around the circumference of the bottle and located on 
the opposite side of the bottle circumference from the deep 
rib 2 portions . In some embodiments , the flattened and / or 
shallow ribs 6 are unequally spaced apart around the cir 
cumference of the bottle 1. Any number of recessed columns 
7 may be incorporated into a design of the bottle 1 by 
increasing or decreasing the number of flattened and / or 
shallow ribs 6 that substantially vertically line up along the 
vertical or central axis 25. For instance , the bottle may have 
as few as 1 or up to 10 recessed columns 7 , including 2 , 3 , 
4 , 5 , 6 , 7 , 8 , or 9 recessed columns 7 , including ranges 
bordered and including the foregoing values . The collections 
of flattened and / or shallow ribs 6 that form recessed columns 
7 provide resistance to leaning , load crushing , and / or 
stretching . Leaning can occur when during and / or after 
bottle packaging , a bottle experiences top load forces ( tan 
gential forces or otherwise ) from other bottles and / or other 
objects stacked on top of the bottle . Similarly , top load 
crushing can occur due to vertical compression ( or other 
wise ) forces from bottles and / or other objects stacked on top . 
Stretching can occur when a bottle is pressurized . The 
recessed columns 7 transfer the resulting tangential or 
compression forces along the wall to the base 24 and 
increase bottle 1 rigidity . Deep ribs 2 of the grip portion rib 
3 provide the hoop strength that can be equivalent to the 
hoop strength of normal depth ribs . As with the flattened 
and / or shallow rib 6 portions , the deep rib 2 portions may 
vary from 1 to 10 in number on the grip portion ribs 3 , 
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including 2 , 3 , 4 , 5 , 6 , 7 , 8 , or 9 deep rib 2 portions , including 
ranges bordered and including the foregoing values . 
[ 0050 ] Referring to FIG . 6B , an embodiment showing a 
cross - section of the bottle 1b , looking down the vertical or 
central axis 25 , illustrates a cross - section of a varying depth 
label panel rib 206. The depth of the varying depth label 
panel rib 20b varies from deep ribs 2b to flattened and / or 
shallow ribs 6b . The one or more flattened and / or shallow 
ribs 6b form an equivalent of recessed columns 7b at 
portions where a plurality flattened and / or shallow ribs 6b 
substantially vertically line up along the vertical or central 
axis 25 of the bottle 1b as illustrated in FIGS . 1B and 2B . 
The recessed columns 7b can include one or more flattened 
and / or shallow ribs 6 of the grip portion 8 as discussed 
herein . A plurality of deep ribs 2b substantially vertically 
line up along the vertical or central axis 25 of the bottle 1b 
as illustrated in FIGS . 1B and 2B . A plurality of middle ribs 
4b substantially vertically line up along the vertical or 
central axis 25 of the bottle 1b as illustrated in FIGS . 1B and 
2B . 
[ 0051 ] In the illustrated embodiments with three lined - up 
flattened and / or shallow rib 6b portions of FIG . 7B , the 
bottle respectively has three recessed columns . The flattened 
and / or shallow ribs 6b of the label panel ribs 20B can 
vertically line up along the vertical or central axis 25 with 
the flattened and / or shallow ribs 6 of the grip portion ribs 3 
to form the three recessed columns 7b . As illustrated in FIG . 
1B , the recessed columns 7b may extend along a majority or 
substantial entirety of the sidewall ( e.g. , height and / or 
length ) of the bottle 1b . 
[ 0052 ] In some embodiments , the flattened and / or shallow 
ribs 6b of the label panel ribs 20B are vertically misaligned 
with the flattened and / or shallow ribs 6 of the grip portion 
ribs 3 such that the label portion 10 has a set of recessed 
columns and the grip portion 8 has another set of recessed 
columns . Thus , the recessed column of the label portion 10 
can be vertically misaligned from the recessed columns of 
the grip portion 8 . 
[ 0053 ] As illustrated in FIGS . 1B and 2B , the plurality of 
deep ribs 2b of the label portion 10 may substantially 
vertically line up along the vertical or central axis 25 with 
the plurality of deep ribs 2 of the grip portion 8. In some 
embodiments , the plurality of deep ribs 2b of the label 
portion 10 is vertically misaligned with the plurality of deep 
ribs 2 of the grip portion 8. The plurality of middle ribs 4b 
label portion 10 substantially vertically line up along the 
vertical or central axis 25 with the middle ribs 4 of the grip 
portion 8 as illustrated in FIGS . 1B and 2B . In some 
embodiments , the plurality of middle ribs 4b label portion 10 
is vertically misaligned with the middle ribs 4 of the grip 
portion 8 . 
[ 0054 ] As illustrated in FIG . 6B , the three recessed col 
umns 7b may be equally spaced apart around the circum 
ference of the bottle and located on the opposite side of the 
bottle circumference from the deep rib 2b portions . In some 
embodiments , the flattened and / or shallow ribs 6 , 6b are 
unequally spaced apart around the circumference of the 
bottle 1b . Any number of recessed columns 7b may be 
incorporated into a design of the bottle 1b by increasing or 
decreasing the number of flattened and / or shallow ribs 6 , 6b 
that substantially vertically line up along the vertical or 
central axis 25. For instance , the bottle may have as few as 
1 or up to 10 recessed columns 7b , including 2 , 3 , 4 , 5 , 6 , 7 , 
8 , or 9 recessed columns 7b , including ranges bordered and 

including the foregoing values . The collections of flattened 
and / or shallow ribs 6b that form recessed columns 7b 
provide resistance to leaning , load crushing , and / or stretch 
ing as discussed herein . The recessed columns 7b transfer 
the resulting tangential or compression forces along the wall 
to the base 24 and increase bottle 1b rigidity . Deep ribs 2b 
of the label panel rib 20b provide the hoop strength that can 
be equivalent to the hoop strength of normal depth ribs . As 
with the flattened and / or shallow rib 6b portions , the deep rib 
2b portions may vary from 1 to 10 in number on the label 
panel rib 20b , including 2 , 3 , 4 , 5 , 6 , 7 , 8 , or 9 deep rib 2b 
portions , including ranges bordered and including the fore 
going values . 
[ 0055 ] In some embodiments , grip portion ribs 3 are any 
combination of constant depth ribs and varying depth ribs 
described above . For instance , the constant versus varying 
depth rib may vary to be every other grip portion rib 3 , or 
every 2 , 3 , 4 , 5 or 6 grip portion rib 3 , including ranges 
bordered and including the foregoing values . A constant 
depth rib is illustrated by a label panel rib 20 or base rib 22 
of the bottle 1 in FIG . 1A The illustrated embodiment in 
FIG . 1A shows that the label panel portion 10 has constant 
depth label panel ribs 20. However , any combination and 
order of varying depth and / or swirl ribs described above 
may be incorporated into the label panel portion 10 of bottle 
1. For example , in some embodiments , the label panel ribs 
20b are any combination of constant depth ribs and varying 
depth ribs described above . For instance , the constant versus 
varying depth rib may vary to be every other label panel rib 
20b , or every 2 , 3 , 4 , 5 or 6 , including ranges bordered and 
including the foregoing values . Further , while the illustrated 
embodiment shows a single , constant depth base rib 22 , any 
combination and order of varying depth and / or swirl ribs 
described above may also be incorporated into the base 24 
of bottle 1. The shape of the constant depth base rib 22 may 
be any shape illustrated in FIGS . 3-5 or other shapes known 
in the art . 
[ 0056 ] Referring to a cross - section of a deep rib 2 embodi 
ment illustrated in FIG . 3 , the deep rib 2 has a land 28 , which 
is part of the grip portion 8 , that is connected to an outer 
radius 30. The outer radius 30 is joined to an inner radius 34 
by a connecting wall 32. The inner radius 34 is joined to an 
opposing inner radius 34 on the other side of the deep rib 2 
by a root wall 36 , which in turn is connected to a connecting 
wall 32 , connected to an outer radius 30 connecting to the 
land 28. The depth Da as measured from the land 28 to the 
root wall 36 may vary from 1 to 10 millimeters , including 
1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , 2.4 , 
2.5 , 2.6 , 2.7 , 2.8 , or 2.9 millimeters , or 1 to 9 , 1 to 7 , 1 to 
5 , or 1 to 3 millimeters , including ranges bordered and 
including the foregoing values . The length of the root wall 
36 may vary from 0.5 to millimeters , including 0.6 , 0.7 , 
0.8 , 0.9 , 1 , 1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 
2.3 , 2.4 , 2.5 , 2.6 , 2.7 , 2.8 , or 2.9 millimeters , including 
ranges bordered and including the foregoing values . The 
ratio of Da to the length of the root wall 36 may vary from 
1 : 3 to 20 : 1 , including 1 : 2 , 1 : 1 , 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 
8 : 1 , 9 : 1 , 10 : 1 , 11 : 1 , 12 : 1 , 13 : 1 , 14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 18 : 1 , 
or 19 : 1 , including ranges bordered and including the fore 
going values . The radius of the inner radius 34 may vary 
from 0.1 to 0.3 millimeters , including 0.15 , 0.2 , or 0.25 
millimeters , including ranges bordered and including the 
foregoing values . The acute angle between the two connect 
ing walls 32 may vary from 60 to 80 degrees , including 62.5 , 
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65 , 67.5 , 70 , 72.5 , 75 , or 77.5 degrees , including ranges 
bordered and including the foregoing values . 
[ 0057 ] The embodiment of FIG . 3 illustrates that the 
cross - section of deep ribs 2 forms a substantially trapezoidal 
shape . In some embodiments , the cross - sectional shape of 
deep ribs 2 are any shape illustrated in FIGS . 3-5 or other 
shapes known in the art . As discussed above , the deep ribs 
2 provide hoop strength for the bottle 1. Deep ribs 2 make 
the bottle 1 feel stiffer and thus , it can be desirable to have 
deep ribs 2 in the grip portion 8. However , deep ribs 2 with 
a large depth Dd can cause the bottle 1 to crumble more 
easily under top load forces . The ratio of depth Da to either 
base diameter La or shoulder diameter Ls ( see FIGS . 10A 
and 10B ) may vary from 1 : 5 to 1 : 150 , including to 1:10 , 
1:20 , 1:30 , 1:40 , 1:50 , 1:60 , 1:70 , 1:80 , 1:90 , 1 : 100 , 1 : 110 , 
1 : 120 , 1 : 130 , or 1 : 140 , including ranges bordered and 
including the foregoing values . Thus , embodiments of the 
bottles disclosed herein work toward achieving a balance 
between desired stiffness and desired top load strength 
and / or bending resistance by balancing deep rib 2 depth Da 
and the ratio of the trapezoidal - shaped to triangular - shaped 
ribs of FIG . 5 ( or other shapes known in the art ) as will be 
discussed in further detail below . 
[ 0058 ] Referring to a cross - section of a middle rib 4 
embodiment illustrated in FIG . 4 , the middle rib 4 has a land 
28 , which is part of the grip portion 8 , that is connected to 
an outer radius 130. The outer radius 130 is joined to an 
inner radius 134 by a connecting wall 132. The inner radius 
134 is joined to an opposing inner radius 134 on the other 
side of the middle rib 4 by a root wall 136 , which in turn is 
connected to a connecting wall 132 , connected to an outer 
radius 130 connecting to the land 28. The depth D , 
measured from the land 28 to the root wall 136 may vary 
from 0.5 to 5 millimeters , including 0.6 , 0.7,0.8 , 0.9 , 1 , 1.1 , 
1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , 2.4 , 2.5 , 
2.6 , 2.7 , 2.8 , 2.9 , 3 , 3.1 , 3.2 , 3.3 , 3.4 , 3.5 , 3.6 , 3.7 , 3.8 , 3.9 , 
4.0 , 4.1 , 4.2 , 4.3 , 4.4 , 4.5 , 4.6 , 4.7 , 4.8 , or 4.9 millimeters , 
including ranges bordered and including the foregoing val 
ues . The length of the root wall 136 may vary from 0.3 to 2.5 
millimeters , including 0.4 , 0.5 , 0.6 , 0.7 , 0.8 , 0.9 , 1 , 1.1 , 1.2 , 
1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , or 2.4 
millimeters , including ranges bordered and including the 
foregoing values . The ratio of Dm to the length of the root 
wall 136 may vary from 1 : 5 to 20 : 1 , including 1 : 4 , 1 : 3 , 1 : 2 , 
1 : 1 , 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , 9 : 1 , 10 : 1 , 11 : 1 , 12 : 1 , 
13 : 1 , 14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 18 : 1 , or 19 : 1 , including ranges 
bordered and including the foregoing values . The ratio of Da 
of the deep ribs 2 to the Dm of middle ribs 4 may vary from 
1 : 1 to 20 : 1 , including 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , 9 : 1 , 
10 : 1 , 11 : 1 , 12 : 1 , 13 : 1 , 14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 18 : 1 , or 19 : 1 , 
including ranges bordered and including the foregoing val 
ues . The radius of the inner radius 134 may vary from 0.1 to 
0.3 millimeters , including 0.15 , 0.2 , or 0.25 millimeters , 
including ranges bordered and including the foregoing val 
ues . The acute angle between the two connecting walls 132 
may vary from 60 to 80 degrees , including 62.5 , 65 , 67.5 , 70 , 
72.5 , 75 , or 77.5 degrees , including ranges bordered and 
including the foregoing values , 
[ 0059 ] The embodiment of FIG . 4 illustrates that the 
cross - section of middle ribs 4 forms a substantially trap 
ezoidal shape . In some embodiments , the cross - sectional 
shape of middle ribs 4 are any shape illustrated in FIGS . 3-5 
or other shapes known in the art . As discussed above , the 
middle ribs 4 acts as a transitional rib from deep ribs 2 to 

flattened and / or shallow ribs 6. Further , the middle ribs 4 
may provide some benefits of both , a deep rib 2 and a 
flattened and / or shallow rib 6 such as hoop strength and 
bending resistance , respectively . 
[ 0060 ] Referring to a cross - section of a flattened and / or 
shallow rib 6 embodiment illustrated in FIG . 5 , the flattened 
and / or shallow rib 6 has a land 28 , which is part of the grip 
portion 8 , that is connected to an outer radius 230. The outer 
radius 230 is joined to an inner radius 234 by a connecting 
wall 232. The inner radius 234 is joined to a connecting wall 
232 , connected to an outer radius 230 connecting to the land 
28. The depth D as measured from the land 28 to the inner 
radius 234 may vary from 0 to 2.5 millimeters , including 0.1 , 
0.2 , 0.3 , 0.4 , 0.5 , 0.6 , 0.7 , 0.8 , 0.9 , 1 , 1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 
1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , or 2.4 millimeters , 
including ranges bordered and including the foregoing val 
ues . The ratio of Dd of the deep ribs 2 to the D , of the 
flattened and / or shallow ribs 6 may vary from 1 : 1 to 100 : 1 , 
including 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , 9 : 1 , 10 : 1 , 11 : 1 , 
12 : 1 , 13 : 1 , 14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 18 : 1 , 19 : 1 , 20 : 1 , 21 : 1 , 
22 : 1 , 23 : 1 , 24 : 1 , 25 : 1 , 26 : 1 , 27 : 1 , 28 : 1 , or 29 : 1 , or 1 : 1 to 
90 : 1 , 1 : 1 to 80 : 1 , 1 : 1 to 70 : 1 , 1 : 1 to 60 : 1 , 1 : 1 to 50 : 1 , 1 : 1 to 
40 : 1 , 1 : 1 to 30 : 1 or 1 : 1 to 20 : 1 , including ranges bordered 
and including the foregoing values , including where D , is 
zero , resulting in an infinite ratio . The ratio of Dm of the 
middle ribs 4 to the D , of the flattened and / or shallow ribs 6 
may vary from 1 : 1 to 50 : 1 , including 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 
7 : 1 , 8 : 1 , 1 : 1 , 10 : 1 , 11 : 1 , 12 : 1 , 13 : 1 , 14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 
18 : 1 , 19 : 1 , 20 : 1 , 21 : 1 , 22 : 1 , 23 : 1 , or 24 : 1 or 1 : 1 to 40 : 1 , 1 : 1 
to 30 : 1 , or 1 : 1 to 20 : 1 , including ranges bordered and 
including the foregoing values , including where D , is zero , 
resulting in an infinite ratio . The radius of the inner radius 
234 may vary from 0.1 to 0.3 millimeters , including 0.15 , 
0.2 , or 0.25 millimeters , including ranges bordered and 
including the foregoing values . The acute angle between the 
two connecting walls 232 may vary from 50 to 70 degrees , 
including 52.5 , 55 , 57.5 , 60 , 62.5 , 63.56 , 65 , or 67.5 degrees , 
including ranges bordered and including the foregoing val 

as m 

ues . 

[ 0061 ] The embodiment of FIG . 5 illustrates that the 
cross - section of flattened and / or shallow ribs 6 forms sub 
stantially a triangular shape . As illustrated in FIG . 5 , a 
triangular shape can be described as a triangle standing on 
one of its corners with a rounded corner forming the inner 
radius 234. While FIG . 5 illustrates a flattened and / or 
shallow rib 6 with a triangular shape , the cross - sectional 
shape of flattened and / or shallow ribs 6 may be any shape 
illustrated in FIGS . 3-5 or other shapes known in the art . A 
triangle - shaped rib may have better recovery and / or resil 
iency , but may have less hoop strength . As discussed above , 
collections of flattened and / or shallow ribs 6 that form 
recessed columns 7 make the bottle 1 more rigid . Recessed 
columns 7 transfer the resulting tangential or compression 
forces to the base 24 that can minimize or prevent leaning 
and / or bending . Further , recessed columns 7 can inhibit 
stretching substantially along the length or height of the 
bottle 1. As FIG . 6A illustrates , embodiments of the bottle 
may minimize the triangle - shaped or flattened and / or shal 
low ribs 6 to 20-30 % , including 21 , 22 , 23 , 24 , 25 , 26 , 27 , 
28 , or 29 % , of the bottle circumference , resulting in a 
respective 70-80 % , including 71 , 72 , 73 , 74 , 75 , 76 , 77 , 78 , 
or 79 % , of the bottle circumference being trapezoid - shaped 
or deep ribs 2 and middle ribs 4 , including ranges bordered 



US 2021/0197999 Al Jul . 1. 2021 
7 

and including the foregoing values . However , any ratio of 
triangle - shaped to trapezoidal ribs , or other shapes known in 
the art , may be utilized . 
[ 0062 ] Referring to an embodiment of a label panel rib 20 
cross - section illustrated in FIG . 7A , the label panel rib 20 
has a land 128 , which is part of the label panel portion 10 , 
that is connected to an outer radius 330. The outer radius 330 
is joined to an inner radius 334 by a connecting wall 332 . 
The inner radius 334 is joined to an opposing inner radius 
334 on the other side of the label panel rib 20 by a root wall 
336 , which in turn is connected to a connecting wall 332 , 
connected to an outer radius 330 connecting to the land 128 . 
The depth D , as measured from the land 128 to the root wall 
336 may vary from 0.5 to 10 millimeters , including 0.6 , 0.7 , 
0.8,0.9 , 1 , 1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 
2.3 , 2.4 , 2.5 , 2.6 , 2.7 , 2.8 , 2.9 , 3 , 3.1 , 3.2 , 3.3 , 3.4 , 3.5 , 3.6 , 
3.7 , 3.9 , 4 , 4.1 , 4.2 , 4.3 , 4.4 , 4.5 , 4.6 , 4.7 , 4.8 , or 4.9 
millimeters , 0.5 to 9 , 0.5 to 7 , 0.5 to 5 , or 0.5 to 3 
millimeters , including ranges bordered and including the 
foregoing values . The length of the root wall 336 may vary 
from 0.3 to 2.5 millimeters , including 0.4 , 0.5 , 0.6 , 0.7 , 0.8 , 
0.9 , 1 , 1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , 
or 2.4 millimeters , including ranges bordered and including 
the foregoing values . The ratio of DL to the length of the root 
wall 336 may vary from 1 : 5 to 35 : 1 , including 1 : 4 , 1 : 3 , 1 : 2 , 
1 : 1 , 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , 9 : 1 , 10 : 1 , 11 : 1 , 12 : 1 , 
13 : 1 , 14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 18 : 1 , 19 : 1 , 20 : 1 , 21 : 1 , 22 : 1 , 
23 : 1 , 24 : 1 , 25 : 1 , 26 : 1 , 27 : 1 , 28 : 1 , 29 : 1 , 30 : 1 , 31 : 1 , 32 : 1 , 
33 : 1 , or 34 : 1 , including ranges bordered and including the 
foregoing values . The radius of the inner radius 334 may 
vary from 0.1 to 0.3 millimeters , including 0.15,0.2 , or 0.25 
millimeters , including ranges bordered and including the 
foregoing values . The radius of the outer radius 330 may 
vary from 0.5 to 3 millimeters , including 0.6 , 0.7 , 0.8 , 0.9 , 
1 , 1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3,2.4 , 
2.5 , 2.6 , 2.7 , 2.8 , or 2.9 millimeters , including ranges 
bordered and including the foregoing values . The acute 
angle between the two connecting walls 332 may vary from 
50 to 70 degrees , including 52.5 , 55 , 57.5 , 60 , 62.5 , 65 , or 
67.5 degrees , including ranges bordered and including the 
foregoing values . 
[ 0063 ] The embodiment of FIG . 7A illustrates that the 
cross - section of label panel rib 20 forms a substantially 
trapezoidal shape . In some embodiments , the cross - section 
of a label panel rib 20 is any shape illustrated in FIGS . 3-5 
or other shapes known in the art . The label panel ribs 20 may 
act in a substantially similar manner as the deep ribs 2 and / or 
middle ribs 4 as discussed above . As also discussed above , 
label panel ribs 20 may have varying depth from deep ribs 
2 to middle ribs 4 to flattened and / or shallow ribs 6 , 
incorporating the recessed columns 7 feature , which can 
provide the benefits of hoop strength and / or bending resis 
tance . The label panel ribs 20 may also swirl or angulate . 
[ 0064 ] As illustrated in FIG . 1B , the label panel rib 20 
illustrated in FIG . 7A may be the deep rib 2b of the varying 
depth label panel rib 20b . In some embodiments , the deep rib 
2b of the varying depth label panel rib 20b can be the deep 
rib 2 of the grip portion ribs 3. The deep rib 2b can transition 
to the middle rib 4 , 4b ( FIG . 4 ) , then to the flattened and / or 
shallow rib 6b illustrated in FIG . 7B . 
[ 0065 ] Referring to a cross - section of a flattened and / or 
shallow rib 6b embodiment illustrated in FIG . 7B , the 
flattened and / or shallow rib 6b has a land 328 , which is part 
of the label portion 10 , that is connected to an outer radius 

530. The outer radius 530 can connect directly to an inner 
radius 534 such that an inner connecting wall 532 is the 
continuation of the outer radius 530 along substantially the 
same radius of curvature . The outer radius 530 can connect 
to the inner radius 534 without the connecting wall 532. The 
radius of the outer radius 530 may vary from 0.5 to 2.5 
millimeters , including 0.6 , 0.7 , 0.8 , 0.9 , 1 , 1.1 , 1.2 , 1.3 , 1.4 , 
1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , and 2.4 , including 
ranges bordered and including the foregoing values . In some 
embodiments , the outer radius 530 is joined to an inner 
radius 534 by a connecting wall 532. The inner radius 534 
is joined to an opposing inner radius 534 on the other side 
of the flattened and / or shallow rib 6b by a root wall 536 , 
which in turn is connected to a connecting wall 532 , 
connected to an outer radius 530 connecting to the land 328 . 
The inner radius 534 can be smaller than the outer radius 530 
to give the flattened and / or shallow rib 6b a knob - shape 
and / or generally a trapezoidal - shape in a cross - sectional 
profile as illustrated in FIG . 7B . In some embodiments , the 
radius of the outer radius 530 and / or the inner radius 534 
vary from 0.1 to 0.3 millimeters , including 0.15,0.2 , or 0.25 
millimeters , including ranges bordered and including the 
foregoing values . 
[ 0066 ] The depth D , as measured from the land 328 to the 
inner radius 534 may vary from 0 to 2.5 millimeters , 
including 0.1 , 0.2 , 0.3 , 0.4 , 0.5 , 0.6 , 0.7,0.8 , 0.9 , 1 , 1.1 , 1.2 , 
1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , or 2.4 
millimeters , including ranges bordered and including the 
foregoing values . The ratio of Da of the deep ribs 2 ( FIG . 3 ) 
to the Ds of the flattened and / or shallow ribs 6b may vary 
from 1 : 1 to 100 : 1 , including 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , 
9 : 1 , 10 : 1 , 11 : 1 , 12 : 1 , 13 : 1 , 14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 18 : 1 , 19 : 1 , 
20 : 1 , 21 : 1 , 22 : 1 , 23 : 1 , 24 : 1 , 25 : 1 , 26 : 1 , 27 : 1 , 28 : 1 , or 29 : 1 , 
or 1 : 1 to 90 : 1 , 1 : 1 to 80 : 1 , 1 : 1 to 70 : 1 , 1 : 1 to 60 : 1 , 1 : 1 to 
50 : 1 , 1 : 1 to 40 : 1 , 1 : 1 to 30 : 1 or 1 : 1 to 20 : 1 , including ranges 
bordered and including the foregoing values , including 
where D , is zero , resulting in an infinite ratio . The ratio of 
D , of the deep ribs 2b ( FIG . 7A ) to the D , of the flattened 
and / or shallow ribs 6b may vary from 1 : 1 to 100 : 1 , including 
2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , 9 : 1 , 10 : 1 , 11 : 1 , 12 : 1 , 13 : 1 , 
14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 18 : 1 , 19 : 1 , 20 : 1 , 21 : 1 , 22 : 1 , 23 : 1 , 
24 : 1 , 25 : 1 , 26 : 1 , 27 : 1 , 28 : 1 , or 29 : 1 , or 1 : 1 to 90 : 1 , 1 : 1 to 
80 : 1 , 1 : 1 to 70 : 1 , 1 : 1 to 60 : 1 , 1 : 1 to 50 : 1 , 1 : 1 to 40 : 1 , 1 : 1 to 
30 : 1 or 1 : 1 to 20 : 1 , including ranges bordered and including 
the foregoing values , including where D , is zero , resulting in 
an infinite ratio . 
[ 0067 ] The length of the root wall 536 may vary from 0.3 
to 4 millimeters , including 0.4 , 0.5 , 0.6 , 0.7 , 0.8 , 0.9 , 1 , 1.1 , 
1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , 2.4 , 2.5 , 
2.6 , 2.7 , 2.8 , 2.9 , 3 , 3.1 , 3.2 , 3.3 , 3.4 , 3.5 , 3.6 , 3.7 , 3.8 , or 3.9 
millimeters , including ranges bordered and including the 
foregoing values . The ratio of D , to the length of the root 
wall 536 may vary from 1:40 to 10 : 1 , including 1:39 , 1:38 , 
1:37 , 1:36 , 1:35 , 1:34 , 1:33 , 1:32 , 1:31 , 1:30 , 1:29 , 1:28 , 
1:27 , 1:26 , 1:25 , 1:24 , 1:23 , 1:22 , 1:21 , 1:20 , 1:19 , 1:18 , 
1:17 , 1:16 , 1:15 , 1:14 , 1:13 , 1:12 , 1:11 , 1:10 , 1 : 9 , 1 : 8 , 1 : 7 , 
1 : 6 , 1 : 5 , 1 : 4 , 1 : 3 , 1 : 2 , 1 : 1 , 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , or 
9 : 1 , including ranges bordered and including the foregoing 
values , including where D , is zero , resulting in an infinite 
ratio . The ratio of Dm of the middle ribs 4 , 4b to the Ds of 
the flattened and / or shallow ribs 6b may vary from 1 : 1 to 
50 : 1 , including 2 : 1 , 3 : 1 , 4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , 9 : 1 , 10 : 1 , 
11 : 1 , 12 : 1 , 13 : 1 , 14 : 1 , 15 : 1 , 16 : 1 , 17 : 1 , 18 : 1 , 19 : 1 , 20 : 1 , 
21 : 1 , 22 : 1 , 23 : 1 , or 24 : 1 or 1 : 1 to 40 : 1 , 1 : 1 to 30 : 1 , or 1 : 1 
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to 20 : 1 , including ranges bordered and including the fore 
going values , including where D , is zero , resulting in an 
infinite ratio . The acute angle between the two connecting 
walls 532 may vary from 50 to 80 degrees , including 52.5 , 
55 , 57.5 , 60 , 62.5 , 63.56 , 65 , 67.5 , 70 , 72.5 , 75 , or 77.5 
degrees , including ranges bordered and including the fore 
going values . 
[ 0068 ] The embodiment of FIG . 7B illustrates that the 
cross - section of flattened and / or shallow ribs 6b forms 
substantially a trapezoidal shape . A trapezoid - shaped flat 
tened and / or shallow rib 6b can have the features and 
benefits of the triangle - shaped flattened and / or shallow ribs 
6 as discussed herein while providing some of the features 
and benefits of the trapezoid - shaped ribs as discussed herein , 
such as , for example , a deep rib 2. While FIG . 7B illustrates 
a flattened and / or shallow rib 6b with a trapezoidal shape , 
the cross - sectional shape of flattened and / or shallow ribs 6b 
may be any shape illustrated in FIGS . 3-5 , 7A , or other 
shapes known in the art . As discussed above , collections of 
flattened and / or shallow ribs 6 , 6b that form recessed col 
umns 7b make the bottle 1b more rigid . Recessed columns 
7b transfer the resulting tangential or compression forces to 
the base 24 that can minimize or prevent leaning and / or 
bending . Further , recessed columns 7b can inhibit stretching 
substantially along the length or height of the bottle 1b . 
[ 0069 ] Referring to an embodiment of a base rib 22 detail 
illustrated in FIG . 8 , the base rib 22 has a land 228 , which 
is part of the base 24 , that is connected to an outer radius 
430. The outer radius 430 is joined to an inner radius 434 by 
a connecting wall 432. The inner radius 434 is joined to an 
opposing inner radius 434 on the other side of the base rib 
22 by a root wall 436 , which in turn is connected to a 
connecting wall 432 , connected to an outer radius 430 
connecting to the land 228. The depth D , as measured from 
the land 228 to the root wall 436 may vary from 0.3 to 10 
millimeters , including 0.4 , 0.5 , 0.6 , 0.7 , 0.8 , 0.9 , 1 , 1.1 , 1.2 , 
1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , or 2.4 
millimeters , or 0.3 to 9 , 0.3 to 7 , 0.3 to 5 , or 0.3 to 3 
millimeters , including ranges bordered and including the 
foregoing values . The length of the root wall 436 may vary 
from 0.5 to 3 millimeters , including 0.6 , 0.7,0.8 , 0.9 , 1 , 1.1 , 
1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 2.2 , 2.3 , 2.4 , 2.5 , 
2.6 , 2.7 , 2.8 , or 2.9 millimeters , including ranges bordered 
and including the foregoing values . The ratio of D , to the 
length of the root wall 436 may vary from 1:10 to 20 : 1 , 
including 1 : 9 , 1 : 8 , 1 : 7 , 1 : 6 , 1 : 5 , 1 : 4 , 1 : 3 , 1 : 2 , 1 : 1 , 2 : 1 , 3 : 1 , 
4 : 1 , 5 : 1 , 6 : 1 , 7 : 1 , 8 : 1 , 9 : 1 , 10 : 1 , 11 : 1 , 12 : 1 , 13 : 1 , 14 : 1 , 15 : 1 , 
16 : 1 , 17 : 1 , 18 : 1 , or 19 : 1 , including ranges bordered and 
including the foregoing values . The radius of the inner 
radius 434 may vary from 0.1 to 0.3 millimeters , including 
0.15,0.2 , or 0.25 millimeters , including ranges bordered and 
including the foregoing values . The radius of the outer 
radius 430 may vary from 0.5 to 3 millimeters , including 0.6 , 
0.7,0.8,0.9 , 1 , 1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , 2 , 2.1 , 
2.2 , 2.3 , 2.4 , 2.5 , 2.6 , 2.7 , 2.8 , or 2.9 millimeters , including 
ranges bordered and including the foregoing values . The 
angle between the two connecting walls 432 may vary from 
80 to 120 degrees , including 82.5 , 85 , 87.5 , 90 , 92.5 , 95 , 
97.5 , 100 , 102.5 , 105 , 107.5 , 110 , 112.5 , 115 , or 117.5 
degrees , including ranges bordered and including the fore 
going values . 
[ 0070 ] The embodiment of FIG . 8 illustrates that the 
cross - section of a base rib 22 forms a substantially trapezoi 
dal shape . In some embodiments , the cross - section of a base 

rib 22 is any shape illustrated in FIGS . 3-5 or other shapes 
known in the art . A trapezoid - shaped base rib 22 can reduce 
nesting at a processing line . The base rib 22 may act in a 
substantially similar manner as the deep ribs 2 and / or middle 
ribs 4 as discussed above . As also discussed above , base ribs 
22 may have varying depth from deep ribs 2 to middle ribs 
4 to flattened and / or shallow ribs 6 , incorporating the 
recessed columns 7 feature , which provide the benefits of 
hoop strength and / or bending resistance . The base ribs 22 
may also swirl or angulate . 
[ 0071 ] Any embodiments of the ribs discussed herein can 
be used interchangeably in any portion of the bottle . For 
example , grip portion ribs 3 can be used in the label portion 
10. As another example , the grip portion ribs 3 can be used 
as base ribs 22. As another example , label panel ribs 20 can 
be used in the grip portion 8. As another example , label 
panel ribs 20 can be used as base ribs 22. As another 
example , label panel ribs 20b can be used in the grip portion 
8. As another example , label panel ribs 20b can be used as 
base ribs 22. As another example , the base rib 22 can be used 
in the label portion 10. As another example , the base rib 22 
can be used in the grip portion 8 . 
[ 0072 ] The embodiment of FIGS . 9A and 9B illustrates a 
wire frame model of the bottle 1. FIG . 9B is a view of FIG . 
9A rotated 120 degrees , representing a bottle 1 embodiment 
with three recessed columns 7 comprising substantially 
vertically lined up flattened and / or shallow ribs 6. FIG . 9A 
illustrates the front view of flat ribs or recessed column 7 . 
FIG . 9B illustrates the front view of deep ribs 2. FIGS . 9A 
and 9B illustrate the smooth transition from flattened and / or 
shallow ribs 6 to deep ribs 2 of an embodiment . FIGS . 9A 
and 9B also illustrate a smooth swirl or angulation of the 
grip portion ribs 3. FIGS . 9A and 9B further illustrate the 
constant depth of the label panel ribs 20 and base rib 22 . 
However , as discussed above , any combination or lack 
thereof of the aforementioned features may comprise a 
bottle 1 such as the label panel ribs 20 and base rib 22 
incorporating recessed columns 7 and / or the grip portion 
ribs 3 , but not swirling or angulating . 
[ 0073 ] The embodiment of FIGS . 9C and 9D illustrates a 
wire frame model of the bottle 16. FIG . 9B is a view of FIG . 
9A rotated 120 degrees , representing a bottle 1b embodi 
ment with three recessed columns 7b comprising substan 
tially vertically lined up flattened and / or shallow ribs 6 , 6b . 
FIG . 9C illustrates the front view of flat ribs or recessed 
column 7b . FIG.9D illustrates the front view of deep ribs 2 , 
2b . FIGS . 9C and 9D illustrate the smooth transition from 
flattened and / or shallow ribs 6 , 6b to deep ribs 2 , 2b of an 
embodiment . FIGS . 9C and 9D also illustrate a smooth swirl 
or angulation of the grip portion ribs 3. In some embodi 
ments , the grip portion ribs 3 are substantially straight 
around the perimeter or circumference of the bottle . In some 
embodiments , the label panel ribs 20b swirl or angulate 
around the perimeter or circumference of the bottle . FIGS . 
9C and 9D further illustrate the constant depth of the base rib 
22. However , as discussed above , any combination or lack 
thereof of the aforementioned features may comprise a 
bottle 1b . 
[ 0074 ] FIG . 10A illustrates a cross - section along the cen 
tral axis 25 of an embodiment of the bottle 1. As shown in 
FIG . 10A , the flat rib or recessed column 7 is located on the 
opposite side of the bottle circumference of the deep rib 2 
portions ( with , for example , an embodiment having three 
recessed columns 7 ) . In the illustrated embodiment , both the 



US 2021/0197999 A1 Jul . 1 , 2021 
9 

label panel ribs 20 and the base ribs 22 have constant 
cross - sections throughout the circumference of the bottle 1 . 
In some embodiments , the diameter La of the base 24 is 
larger by 0.5 to 2 millimeters , 0.6 , 0.7 , 0.8 , 0.9 , 1 , 1.1 , 1.2 , 
1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , or 1.9 millimeters , including 
ranges bordered and including the foregoing values , than 
any other diameter of the bottle 1. In an embodiment with 
the largest diameter of the bottle 1 being Ld , the bottle has 
a single point of contact at just the base 24 with other 
substantially similar bottles in a production line and / or 
packaging . Further , a larger base 24 diameter La may 
improve stability when there is any damage to the base 24 . 
As shown in FIG . 10A , the diameter L , at the shoulder 18 
may be equal to the diameter Ld , which provides for two 
points of contact , at the shoulder 18 and base 24 , with other 
substantially similar bottles in a production line and / or 
packaging . In some embodiments , the diameter ( s ) in any 
portion of the bottle 1 varies , where the largest diameters 
create points of contact in a production line and / or packag 
ing . The bottles may have either a single point of contact or 
multiple points of contact . 
[ 0075 ] FIG . 10B illustrates a cross - section along the cen 
tral axis 25 of an embodiment of the bottle 1b . As shown in 
FIG . 10B , the flat rib or recessed column 7b may be located 
on the opposite side of the bottle circumference of the deep 
rib 2b portions ( with , for example , an embodiment having 
three recessed columns 76 ) . In the illustrated embodiment , 
the base ribs 22 have constant cross - sections throughout the 
circumference of the bottle 1b . In some embodiments , the 
diameter La of the base 24 is larger by 0.5 to 2 millimeters , 
0.6 , 0.7 , 0.8 , 0.9 , 1 , 1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , or 1.9 
millimeters , including ranges bordered and including the 
foregoing values , than any other diameter of the bottle 1b to 
help achieve features and benefits as discussed herein . As 
shown in FIG . 10B , the diameter Ls at the shoulder 18 may 
be equal to the diameter Ld , which provides for two points 
of contact , at the shoulder 18 and base 24 , with other 
substantially similar bottles in a production line and / or 
packaging . In some embodiments , the diameter ( s ) in any 
portion of the bottle 1b varies , where the largest diameters 
create points of contact in a production line and / or packag 
ing . The bottles may have either a single point of contact or 
multiple points of contact . 
[ 0076 ] Referring to FIG . 93 and 9C , the bell 16 may have 
various bell angles 26 as measured from the vertical wall of 
the finish 12 to the downward sloping wall of the bell 16 . 
The bell angle 26 may be obtuse , varying from 120 to 175 
degrees , including 122 , 125 , 127 , 130 , 132 , 135 , 137 , 140 , 
142 , 145 , 147 , 150 , 152 , 155 , 157 , 160 , 162 , 165 , 167 , 170 , 
or 172 degrees , including ranges bordered and including the 
foregoing values . Referring to FIG . 11 , the bell angle 26 
represented by 0 , is larger than the bell angle 26 represented 
by 01. The wall of bell 16 with 02 bell angle 26 is steeper 
than the wall of bell 16 with @ bell angle 26. A steeper wall 
of bell 16 can increase the top load capacity of the bottle 1 , 
1b while maintaining the same or even decreasing bell 16 
wall thickness . 
[ 0077 ] Referring to FIG . 12 , an embodiment of the bottle 
1 , 1b may use a preform 38 with a thin wall finish 12 and a 
thin wall neck 14 to form a lightweight bottle . A thin wall 
neck 14 improves the ability to blow efficient , lightweight 
bottles . A thin wall neck 14 is a feature that aids in protecting 
critical dimensions of the bottle and stabilizing the produc 
tion blowing process . A thin wall neck 14 can also utilize 

less resin while achieving the desired mechanical perfor 
mance resulting in a reduction in the use of petroleum 
products by the industry . A thin wall neck 14 of preform 38 
can aid in forming bottles 1 , 1b with larger bell angles 26 
and / or steeper bell 16 walls as discussed above . As also 
discussed above , steeper , but relatively thinner , bell 16 walls 
can support greater top load forces , which can be transferred 
to the base 24 via the recessed columns 7 , 7b . Thus , 
embodiments disclosed herein may incorporate thicker base 
24 designs to withstand greater top load forces even when 
damaged . Achieving a thicker base 24 is aided by a thin wall 
neck 14 and thin bell 16 walls . 
[ 0078 ] With respect to the use of substantially any plural 
and / or singular terms herein , those having skill in the art can 
translate from the plural to the singular and / or from the 
singular to the plural as is appropriate to the context and / or 
application . The various singular / plural permutations may 
be expressly set forth herein for sake of clarity . 
[ 0079 ] It will be understood by those within the art that , in 
general , terms used herein , are generally intended as “ open ” 
terms ( e.g. , the term “ including ” should be interpreted as 
“ including but not limited to , " the term “ having ” should be 
interpreted as “ having at least , " the term " includes ” should 
be interpreted as “ includes but is not limited to , ” etc. ) . It will 
be further understood by those within the art that if a specific 
number of an introduced embodiment recitation is intended , 
such an intent will be explicitly recited in the embodiment , 
and in the absence of such recitation no such intent is 
present . For example , as an aid to understanding , the dis 
closure may contain usage of the introductory phrases " at 
least one ” and “ one or more ” to introduce embodiment 
recitations . However , the use of such phrases should not be 
construed to imply that the introduction of an embodiment 
recitation by the indefinite articles “ a ” or “ an ” limits any 
particular embodiment containing such introduced embodi 
ment recitation to embodiments containing only one such 
recitation , even when the same embodiment includes the 
introductory phrases “ one or more ” or “ at least one ” and 
indefinite articles such as “ a ” or “ an ” ( e.g. , " a " and / or " an " 
should typically be interpreted to mean “ at least one ” or “ one 
or more ” ) ; the same holds true for the use of definite articles 
used to introduce embodiment recitations . In addition , even 
if a specific number of an introduced embodiment recitation 
is explicitly recited , those skilled in the art will recognize 
that such recitation should typically be interpreted to mean 
at least the recited number ( e.g. , the bare recitation of “ two 
recitations , ” without other modifiers , typically means at least 
two recitations , or two or more recitations ) . Furthermore , in 
those instances where a convention analogous to “ at least 
one of A , B , and C , etc. ” is used , in general such a 
construction is intended in the sense one having skill in the 
art would understand the convention ( e.g. , " a system having 
at least one of A , B , and C ” would include but not be limited 
to systems that have A alone , B alone , C alone , A and B 
together , A and C together , B and C together , and / or A , B , 
and C together , etc. ) . In those instances where a convention 
analogous to “ at least one of A , B , or C , etc. ” is used , in 
general such a construction is intended in the sense one 
having skill in the art would understand the convention ( e.g. , 
" a system having at least one of A , B , or C ” would include 
but not be limited to systems that have A alone , B alone , C 
alone , A and B together , A and C together , B and C together , 
and / or A , B , and C together , etc. ) . It will be further under 
stood by those within the art that virtually any disjunctive 
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word and / or phrase presenting two or more alternative 
terms , whether in the description , embodiments , or draw 
ings , should be understood to contemplate the possibilities 
of including one of the terms , either of the terms , or both 
terms . For example , the phrase “ A or B ” will be understood 
to include the possibilities of “ A ” or “ B ” or “ A and B. ” 
[ 0080 ] Although the present invention has been described 
herein in terms of certain embodiments , and certain exem 
plary methods , it is to be understood that the scope of the 
invention is not to be limited thereby . Instead , the Applicant 
intends that variations on the methods and materials dis 
closed herein which are apparent to those of skill in the art 
will fall within the scope of the Applicant's invention . 

1-13 . ( canceled ) 
14. A container comprising : 
a base ; 
a sidewall connected to the base , the sidewall extending 

over a length in the direction of a central axis to define 
at least part of a container interior , the sidewall includ 
ing a label portion and a grip portion ; 

a bell connected to the sidewall and leading to a finish ; 
and 

a plurality of varying depth ribs positioned along the 
sidewall , wherein each varying depth rib of the plural 
ity includes at least a shallow section and a deep 
section , and wherein at least some of the shallow 
sections of different varying depth ribs align parallel to 
the central axis . 

15. The container of claim 14 , wherein the plurality of 
varying depth ribs is positioned within the grip portion of the 
sidewall . 

16. The container of claim 14 , wherein the plurality of 
varying depth ribs is positioned within the label portion of 
the sidewall . 

17. The container of claim 14 , wherein the plurality of 
varying depth ribs positioned along the sidewall is a plural 
ity of varying depth ribs positioned within the grip portion 
and a plurality of varying depth ribs positioned within the 
label portion . 

18. The container of claim 17 , wherein at least some of the 
shallow sections of different varying depth ribs positioned 
within the grip portion align parallel to the central axis and 
at least some of the shallow sections of different varying 
depth ribs positioned within the label portion align parallel 
to the central axis . 

19. The container of claim 18 , wherein the at least some 
of the shallow sections positioned within the grip portion are 

misaligned with the at least some of the shallow sections 
positioned within the label portion . 

20. The container of claim 14 , wherein the varying depth 
ribs are positioned within the grip portion and within the 
label portion such that the varying depth ribs of the grip 
portion form a grip recessed column and the varying depth 
ribs of the label portion form a label recessed column . 

21. The container of claim 14 , wherein at least some 
varying depth ribs of the plurality of varying depth ribs 
abruptly transition from shallow sections to deep sections . 

22. The container of claim 14 , wherein each depth rib of 
the plurality of varying depth ribs has a trapezoidal cross 
sectional shape . 

23. The container of claim 14 , wherein the plurality of 
varying depth ribs is a plurality of angulating and varying 
depth ribs . 

24. A container comprising : 
a base ; 
a sidewall connected to the base , the sidewall extending 

over a length in the direction of a central axis , the 
sidewall including a label portion and a grip portion ; 

a bell connected to the sidewall and leading to a finish , the 
finish adapted to receive a closure ; 

a plurality of constant depth ribs positioned along the 
sidewall ; and 

a plurality of varying depth ribs positioned along the 
sidewall , wherein each varying depth rib includes at 
least a shallow section and a deep section . 

25. The container of claim 24 , wherein a portion of the 
plurality of constant depth ribs and a portion of the plurality 
of varying depth ribs are positioned along the sidewall in an 
alternating relationship . 

26. The container of claim 25 , wherein the alternating 
relationship is that of a constant depth rib alternating with a 
varying depth rib . 

27. The container of claim 25 , wherein the alternating 
relationship is in only one of the grip portion or the label 
portion . 

28. The container of claim 24 , wherein the at least a 
shallow section of each varying depth rib has a rib depth of 
between 0 and 2.5 millimeters . 

29. The container of claim 24 , wherein the at least a 
shallow section of each varying depth rib has a triangular 
cross - sectional shape . 

* 


