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BOTTLE WITH INSULATIVE BODY

The present disclosure is dirccted.’to containers and, more particularly, to bottles.
Background and Summary of the Disclosure, |

Bottles typically include a body, a shéuldcr, aneck, and a neck finish. U.S. Patent
Application Publication 2012/0000878 illustrates an example glass bottle of this general type. Such
bottles may be produced using a blow-énd-blow manufacturing process or a press-and-blow
manufacturing process, and typically have substantially uniform wall thicknesses. Moreover,
longneck boitles are popular in the beverage packaging industry, particularly for packaging beer,
U.S. Paient Application Publication 2010/0264107 illustrates example longneck botiles héviﬁg ﬁeéks.
with internal ribs produced by forming external ribs on necks of parisons and bushing the external
ribs into the necks during blowing of the parisons into the botiles,

U.S. Patent Application Pﬁblicat’ion 2012/0091124 discloses a container including a
sidewall with recessed portions and é label 62 carried by the container.

U.S. Patent 6,041,952 discloses an insulative sleeve disposed in a circumferentially
extending recess of a container.

A general object of the present disclosure, in accordance with one aspect of the

- disclosure, is to provide a bottle that includes an insulative body for reduced heat transfer from a

user’s hand to improve insulation performance of the botile.
The present disclosure embodies a number of aspects that can be implemented

separately from or in combination with each other.
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Abotile jnaccordance with oneaspect of the disclosure extends slong. afongitadinal

axis and includes a base, aneck, and an insulative body extending axislly between the base and the

aeek: The'body includes at least one radially outivardly facing first surface. andg radially ontwardly

facing second surface radially smaller than ‘the first surface:.. The body also includes & vadially

outwardly facing third surface radiatly larger than ihe second surface and established collectively by
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radially cutwardly facing projection surfaces of a plurality of projections that project radially
outwardly from the second surface.

In accordance with another aspect of the disclosure, there is provided a bottle
extending along a longitudinal axis and that includes a base, a neck, and an insulative body extending
axially between the base and the neck. The body includes radially outwardly facing first surfaces
spaced axially apart from one another, and a radially outwardly facing second surface radially smaller
than and located axially between the first surfaces. The body also includes a plorality of nubs
projecting from the second surface and collectively establishing a radially outwardly facing third
surface radially larger than the second surface.

In accordance with a further aspect of the disclosure, there is provided a bottle
extending along a longitudinal axis and that includes a base, a neck, and an insulative body exiending
axially between the base and the neck. The body includes radially outwardly facing first surfaces
spaced axially apart from one another, and a radially outwardly facing second surface radially smaller
than and located axially between the first surfaces. The body also tucludes a plurality of annular ribs
projecting from the second surface and collectively establishing a radially outwardly facing third
surface radially larger than the second surface.

Brief Descrintion of the Drawings

The disclosure, together with additional objects, features, advantages and aspects
thereof, will be best understood from the following description, the appended claims and the
accompanying drawings, in which:

FIG. 1 is an elevational view of a botile having an insulative body, in accordance with

an illustrative embodiment of the present disclosure;
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FIG. 2 is a longitudinal cross-sectional view of the bottle of FIG. 1, taken along line
2-2 of FIG, 1;

FiG. 3 is an enlarged fragmentary portion of the botte of FIG, 1, taken from ellipse 3
of FIG. 1

FIG. 4 is a fragmentary portion of the botile of FIG. 1, rotated circomierentially to
iflustrate a bridge portion of the insulative body;

FI3. 5 is an elevational view of a bottle having an insulative body, in aceordance with
angther iustrative embodiment of the present disclosure;

FIG. 6 is a longitndinal cross-sectional view of the bottle of FIG. 5, taken along line
6-6 of FIG. §;

FIG, 7 is an enlarged fragmentary portion of the bottle of FIG. 3, taken from cllipse 7
of FIG. 5;

FIG. § is a fragmentary portion of the bottle of FIG. 5, rotated circumitrentially to
iHustrate a bridge portion of the insulative body;

FIG. 9143 an elevational view of a bottle having an insulative body, in accordance with
a further iHlustrative embodiment of the present disclosure;

FIG. 10 is an clevational view of a botile having an insulative body, in accordance
with an additional itlustrative smbodiment of the present disclosure;

FI(z. 11 is an elevational view of a conventional bottle in accordance with the prior

FIG. 12 is a longitudinal cross-sectional view of'the bottle of FIGL 11, taken along line

1212 of FIGL 11
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FIG. 13 is an enlarged fragmentary portion of the bottle of FIG. 11, taken from ellipse
13 of FIG. 11; and

FIG. 14 i3 a horizontal bar chart demonstrating insulation performance test results
from the bottles of FIGS. 1, §, and 9.

Detailed Description of Preferred Embodiments

FIG. | illustrates a bottle 120 extending along a longitudinal central axis A in
accordance with one tllustrative embodiment of the present disclosure. The botile 120 may include a
closed base 122, an insulative body 124 extending longitudinally from the base 122 at one end of'the
body 124, a shoulder 126 exiending longitudinally and radially inwardly from another end of the
body 124, and a neck 128 extending longitudinally frora the shoulder 126 terminating in a hip 130
The bottle 120 also includes a neck finish 132 axially spaced from the shoulder 126 and terminating
the neck 128, and including one or more features for attachment of a desired closure (not shown). In
the illustrated example, the neck finish 132 may be a crown type of finish that may include g capping
flange 131, a crimp bead or crown 133 for engagement with a crimiping type of closure (not shown},
and the lip 130, In another example, although not illustrated, the neck finish 132 may be a threaded
type of finish that may inchude a capping flange and one or wore threads or thread segments fo
cooperate with corresponding thread segments on a threaded type of closure (not shown). In other
exampies, the neck finish 132 may include any other suitable closure attachment features. The bottle
120 may be used for containing, for example, a beverage, for instance, beer, wine, spirits, soda, or
the like, or any other any flowable product.

The body 124 extends axially between the base 122 and the neck 128, and may

include radially outwardly facing first surtaces 134a,b spaced axially apart from one another and a
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radially recessed portion 136 extending axially between the radially outwardly facing first surfaces
134a,b. The first surfaces 134a and 134b may or may not be wdentical in radial size and may be
generally circular or elliptical in cross-section perpendicular fo the axis A,

The radially recessed portion 138 may include a base label surface or second surface
146 axially between and smaller than the first surfaces 134a,b. The recessed portion 136 also may
include stepped portions 13845 extending axially and radially inwardly from adjacent corresponding
radially ontwardly facing first surfaces 134ab, and an mmsulative portion 140 extending axially
between the radially outwardly facing first surfaces 134a,b and, more particularly, axially between
the stepped portions 138a.b. In accordance with this embodiment, the insulative portion 140 of the
radially recessed portion 136 may include the second surface 146 and a radially owiwardly facing
thivd surface 150 axially between the radially outwardly facing first surfaces 134ab. The third
surface 150 may be radially larger than the second surface 146 and established collectively by a
plurality of projections 152 that project radially cutwardly from the second surface 146. More
particularly, the third surface 150 may be established coliectively by radially outwardly facing
projection surfaces 154 of the projections 152, The third surface 130 may be circunlar or elliptical in
cross-section normal to the axis AL

The recessed portion 136 also may include radially outwardly facing fourth surfaces
142a,b axially between and radially smaller than the first surfuces 34a,b but radially larger than the
second surface 146, The recessed portion 136 further may include axially facing shoulders 144a,b
between the first and fourth surfaces 134ab, and 142ab. The radially outwardly facing second
surface 146 may extond axially between the radially outwardly facing fourth surfaces 142a,b and may

he radially smaller than the fourth swrfaces 142a,b. The recessed portion 136 additionally may
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include axially facing shoulders 148a.b between the second surface 146 and the fourth surfaces
142ab. The fourth surfaces 142a,b may be radially substantially the same size as the third surface
15¢ and/or axially adjacent individual sarfaces 154, As used herein, the term “substantiaily”
includes within manufacturing tolerances well known to those of ordinary skill in the art. Inother
embodiments, the third surface 130 and/or axially adjacent individnal surfaces 154 may be smaller
than the fourth surfaces 142ab but larger than the second surface 146, or may be larger than the
fourth surfaces 142a,b but smaller than the first surfaces 134a.b.

The first and fourth surfaces 134ab, 142a,b and stepped portions 138a,b may be
circumferentially continuous and, for example, in cross section perpendicular 1o the axis A, may be
circular or elliptical. Likewise, except for the projections 152, the second surface 146 may be
circumferentially continuous and, for example, in cross section perpendicular 1o the axis A, may be
cireular or elliptical.

In this embodiment, the projections 152 may be axially and circumferentially spaced
apart from one another in an array of straight circumferentially spaced and axially offset colummns,
wherein individual projections of adjacent columns may be axially staggered with respect to one
another. The projection array may include at least eight rows and at least twenty columns for at least
160 individual projections 152,

Also in this embodiment, the projections 152 may be nubs, In the illusirated example,
the nubs may be frustoconical. More specifically, the outer projection surfaces 154 may have a
circular shape when viewed from a radial direction, and the projections 152 may have a trapezoidal
shape in longitudinal cross section (FIG. 2). But, in other examples, the nobs roay be semi-spherical,

cylindrical, conical, and/or any other suitable shape(s).
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With reference to FIG. 2, the wall of the container body 124 may include plurality of
reliefs or dimples 151 in, and that extend radially outwardly from, a radially inner surface 149 of the
body 124, The dimples 151 correspond to the projections 152, More particularly, the radially inner
surtace 149 may be part of the insulative portion 140, The radially inner surface 149 may be smaller
than radially inner surfaces 133a, 133b of the body 124 that correspond to the outer surfaces 134a,
134b on either axial end of the portion 140.

With reference to FIG. 3, some or all of the projections 132 may include radially
outwardly facing projection surfaces 134, In the tHlusirated example, the surfaces 154 may appear
flat, but acteally may be at least one of flat or faceted, crowned, semi-spherical, or part of a surface
of revolution 360 angular degrees around the bottle 120,

As shown in FIG. 4, the body 124 may include parting line bridges 155 that may be
diametrically opposed and project radially outwardly from the second surface 146. The parting line
bridges 155 may axially intersect the projections 152 and may have outer surfaces 157 coincident
with the outer surfaces 154 of the projections 152 and the radially outwardly facing fourth surfaces
142ab.

Referring to FIG. 1, the bottle 120 may be part of a package that may include a
separate label 160 applied to the bottle 120 and, more specifically, carried by the body 124, In one
embodiment, the label 160 may be generally rectangular with transverse ends {not shown), and may
be wrapped circumferentially around the body 124 such that the transverse ends overlap. In another
embodiment, the label 160 may be circumferentially continuous and of generally hollow eylindrical

shape, and the label 160 may be placed axially over the botile 120 and shrink it around the body
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124, The label 160 may be composed of any suitable material but, preferably, may be composed of
paper, plastic film, or of any other suitable {laccid material.

In any case, the label 160 may include axial ends 162a,b and axial margins 164a.b
adjacent the axial ends 162a,b. The axial ends 162a.b may be carrvied on the fourth surfaces 14245,
for exarople, in circumferentially continuous surface contact therewith.  In fact, the axial margins
164a,b may be adhered to the fourth surfaces 142a,b using pressure-sensitive adhesive carried by the
label 160 or any other sultable adhesive, and the axial margins 164a,b may be sealed to the bottle 120
circumferentially continuously to provide an air-tight volume of air between the label 160 and the
bottle 120,

Also, or instead, the label 160 may be carried by at least some of the projections 152,
For example, corresponding portions of the label 160 may be adhered fo the radially outwardly
facing surfaces 154 of the projections using pressure-sensitive adhesive carried by the label 160 or
any other suitable adhesive. The surface contact between the label 160 and the third surface 150 is
characterized by muliiple discrete contact areas such that there is no continuous path of surface
contact between the label 160 and the third surface 150 for 360 angular degrees around the botile.

To the contrary, the contact between the label 100 and the corresponding portion of
the body 124 is circumierentially and axially interrupted by circumferential and axial spaces between
the projections 152, In other words, radial, axial, and circumferential space establishes one or more
nsulation volumes between the label 160 and the second surface 146 that extend continuously over
more than 90 angular degrees around the comtainer 120 about the axis A. The insulation volumes
may include two insulation volumes that extend about 180 degrees around the container 120 about

the axis A, except for the bridges 155. Accordingly, one or more large volumes of air may be defined
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between the label 160 and the body 124 and may be circumferentially continuous for more than 90
degrees, axially between the shoulders 148a,b. In one embodiment, the two insulation volumes may
be connected, for example, via reliefs 153 extending circumferentially across and radially into one or
both of the bridges 155, or in any other suitable manner. Accordingly, in contrast to prior approaches
where a plurality of individual discrete pockets are established between a label and a bottle, here a
much larger volume of alr may be defined between the label 160 and the bottle 120 for improved
insulative effect.

In fact, according to computer aided design analysis and calenlations, the volume of
air between the label 160 and bottle 120 is on the order of $.031 cubic inches per square inch of
corresponding label area. The calculated total volume includes those volumes under or radially
inward of the label surface area that are axially between the steps 142a, 142b and circumferentially
between the bridges 153,

The bottle 120 may be of any suitable shape and size. In just one of many potential
examples, the boitle 120 may be a longneck bottle having an overall height H, and the neck 128
(including neck finish 132) having a neck height h. For purposes of the present disclosure, the term
“longneck bottle” is defined as a bottle in which the height b of the bottle neck is at least 25% of the
overall bottle height H. In illustrative embodiments of the present disclosure, the neck height hisio
the range of 33% to 40% of botile height H. The heights H, h may be measured to the sealing
surface or lip 130 that axially terminates the neck 128 and neck finish 132, Also, the bottle 120 may
be anarrow neck bottle, having a thread diameter (so-called "T" dimension) or a crown diameter (So-
called "A" dimension) not more than 38 mm. The bottle 120 i3 of one-piece integrally formed

construction, for, example, of glass, ceramic, metal, or plastic construction. {The term “integrally
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formed construction” does not exclude one-piece integrally molded layered glass constructions of the
type disclosed for example in U.S. Patent 4,740,401, or one-piece glass or metal botiles to which
other structure is added after the bottle-forming operation.)

The bottle 120 may be composed of any suitable material, for example, glass, plastic,
or metal. Glass bottles can be fabricaied by press-and-blow and/or blow-and-blow manufacturing
operations, or by any other suitable technique(s}. Plastic bottles can be produced by injection and/or
blow molding techniques. Metal bottles can be produced by bending, rolling, welding, or any other
suitable forming or joining technigues.

FIGS.. 5 through 7 tllustrate another illustrative embodiroent of a bottle 220, This
embodiment is similar in many respects to the embodiment of FIGS. 1 through 4 and like numerals
between the embodiments generally designate like or corresponding elements throughout the several
views of the drawing figures. Accordingly, the descriptions of the embodiments are incorporated
into one another, and description of subject matter common to the embodiments generally may not
be repeated here.

With reference to FIG. 5, the bottle 220 may be substantially identical to the bottle
120 of FIGS. | through 4, except for a different insulative body 224, In accordance with this
embodiment, the body 224 may include a different radially recessed portion 236 including a different
insulative portion 240. The body 224 also may include a plurality of annular ribs 252 projecting
from the radially outwardly facing primary surface 146 and collectively establishing a radially
cutwardly facing third surface 250 radially larger than the radially outwardly facing second surface
146 and radially smaller than the radially outwardly facing first surfaces 134a,b. The third surface

250 and/or axially adjacent individual surfaces 254 may be radially substantially the same size as the
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fourth surfaces 14Zab.  In other embodiments, the third surface 250 and/or axially adjacent
individual surfaces 254 may be smaller than the fourth surfaces 142a,b but larger than the second
surface 146, or may be larger than the fourth surfaces 142ab but smelier then the first surfaces
134a,b.

The ribs 252 are annular and axdally spaced apart, with araular spaces therebetween.
The ribs 252 may be arranged in any suitable quantity of rows and, as illustrated, may include at least
twelve spaced apart rows., At least some of the ribs 252 may imeclude reliefs 253 that
circumferentially interrupt the ribs 252 to allow comrunication of air between the annular spaces
established by the ribs 252,

With reference to FIG. 6, the wall of the container body 224 may inchude plurality of
annudar reliefs 251 in, and that extend radially outwardly from, a radially inner surface 24% of the
body 224, The reliefs 251 correspond to the projections 252, More particularly, the radially inner
surface 249 may be part of the insulative portion 240, The radially inner surface 249 may be smaller
than radially inner surfaces 133, 133b of the body 224 that correspond to the outer surfaces 134a,b
on either axial end of the portion 240.

With reference to FiG. 7, some or ali of the ribs 232 may include radially outwardly
facing surfaces 254, Inthe Hustrated example, the surfaces 154 may be semi-spherical, but in other
cxamples, the outer surfaces 254 may be faceted, or of any other suilable configuration,

As shown in FIG. 8, the body 224 way include parting line bridges 255 that may be
diametrically opposed and project radially outwardly from the second surface 146, The parting line

bridges 255 may axially intersect the projections 252 and roay have outer surfaces 257 cotncident
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with the outer surfaces 2534 of the projections 252 and with the radially owtwardly facing fourth
surfaces 142a,b.

Referring to FIG. 5, the bottle 220 also may be part of a package including the label
160. Radial, axial, and circumferential spaces may establish insulating volumes between the label
160 and the second surface 146 and may extend continuously over more than 90 angular degrees
around the boitle 220, Inthe embodiment including the reliefs 253, one or more large volames of air
may be defined between the label 160 and the body 224 and may be circumferentially continuocus, at
between the shoulders 148a,b and at least circumferentially between the parting line bridges if not
completely around the container 220 about the axis A. Accordingly, in contrast to prior approaches
where a plurality of individual discrete pockets are established between a label and a bottle, here a
much larger volume of air may be defined between the label 160 and the bottle 220 for improved
insulative effect.

In fact, according to computer aided design analysis and calenlations, the volume of
air between the label 160 and bottle 220 is on the order of 8.023 cubic inches per square inch of
corresponding label area. The calculated total volume includes those volumes under or radially
wnward of the label surface avea that are axially between the steps 142a, 142b and circumferentially
between the bridges 255,

Accordingly, the volume of air between the label 160 and the bottles 120 or 220 i
preferably at least 0.020 cubic inches per square inch of corresponding label area and, voore
preferably, at least 0.025 cubic inches per square inch of corresponding label area, and most

preferably, at least ¢.030 cubic inches per square inch of corresponding label area,
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FIG. 9 itlustrates another tHustrative embodiraent of a bottle 320, This embodirnent is

sunilar in many respects 1o the embodiment of FIGS. 1 through 8 and like numerals between the

mbodiments generally designate like or corresponding eloments throughout the several views of the

drawing figures. Accordingly, the descriptions of the embodiments are incorporated into one

another, and description of subject matter common to the embodiments generally may not be
repeated here,

The bottle 320 is substantially similar to the bottle 120 of FIGS. 1-4, except for
stepped portions 338a b, In this embodiment, the stepped portions 338ab are stepped radially
inwardly 1o a lesser extent compared to the bottle 120 of FIGS. 1-4, and include beveled portions
343a,b that transition from fourth surfaces 342a,b o a second surface 340 and that may carry at least
portions of nubs 352 thereon. At least some axially owtermost nubs 352 may be intersected by the
fourth swriaces 342ab as illustrated, and at least some nubs 352 axially inward thereof may be
intersected by a transition between the fourth surfaces 342a,b and the second surface 346, Also, as
iHustrated, the outer surfaces 354 of the nubs 352 and, thus, a thicd surface 350, may be smaller in
radial dimension than the fourth surfaces 342ab.

FIG, 10 iHlustrates another iHustrative embodiment of a bottle 420, This embodiment
is similar in many respects 1o the embodiment of FIGS. 1 through 9 and Hike mumerals between the
embodiments generally designate like or corresponding elements throughout the several views ofthe
drawing figures. Accordingly, the descriptions of the embodiments are incorporated into one
another, and description of subject matter common to the embodiments generally may not be

repeated here,
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The bottle 420 is substantially similar to the bottle 220 of FIGS. 5-8, except for
stepped portions 438a,b. In this embodiment, like the previous embodiment, the stepped portions
438a,b are stepped radially inwardly to a lesser extent compared to the bottle 220 of FIGS. 5-8, and
include beveled portions 4434a,b that transition from fourth surfaces 442a,b to a second surface 446,
Also, as iHusirated, the outer surfaces 454 of the nubs 452 and, thus, a third surface 450, may be
smaller in radial dimension than the fourth surfaces 442a,b.

FIGS, 11 through 13 illustrate a conventional bottle 24, in accordance with the prior
art, which shares some aspects with the embodiments of FIGS. 1 through 10 and like numerals
between the embodiments generally designate like or corresponding elements thronghout the several
views of the drawing figures. Accordingly, the descriptions of the embodiments are incorporated
into one another, and deseription of subject matter common to the embodiments generally may not
be repeated here,

With reference to FIG. 11, the prior axt bottle 20 extends along a longitudinal ceniral
axis A and includes a closed base 22, a body 24 extending longitudinally from the base 22, a
shoulder 26 extending longitudinally and radially inwardly from the body 24, and a neck 28
extending longitudinally from the shoulder 26 to and including & Hp 30. The bottle 20 also includes
a neck finish 32 axially spaced from the shoulder 26 and terminating the neck 28, and including a

o}
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capping flange 31 and & crown 33,

Also with reference to FIG. 12, the bottle 20 has radially outwardly facing first
surfaces 34a,b, end a radially recessed poriion 36 extending therebetween. The recessed portion 36

includes stepped portions 43a.b extending axially and radially inwardly from adjacent corresponding

radially outwardly facing first surfaces 34a,b, and a radially cutwardly facing base label surface 46

14
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extending axially between the siepped portions 43a,b. Accordingly, the bottle 20 lacks the insulative
features disclosed herein,

Referring to FIG, 13, alabel 60 may be carried by the label surface 40 in any suitable
manngr. The tabel 60 is in complete eylindrically continuous contact with a corresponding portion of
the body 24.

With reference to FIG, 14, 1o evaluate the improvement of the insulative properties
that can be obtained in accordance with the technical teachings herein, several specimens were
fabricated for testing. FIG. 14 graphically tilusirates results from evaluating temperature increase
over time for the two example embodiments of bottles 120, 220 deseribed herein against the prior art
bottle 20 described herein under identical test conditions.

More specifically, a control specimen, according to the conventional bottle 20 of
FIGK. 11413, was fabricated and is represented by the top bar in the legend of FIG. 14, a second
specimen according to FIGS. 5-8 was fabricated and is represented by the middie bar inthe legend,
and a third specimen according to FIGS. 1-4 was fabricated and is represented by the bottom bar in
the legend.

A test apparatus (not shown} included a thermal chamber for hegting a botile, a heater
i1 communication with the thermal chamber, a bottle charnber carried in the thermal chamber and
adapted 1o receive a bottle, a thermocouple array t0 measure temperature of the liquid in the bottle, 2
cooling reservoir 10 cool and hold Hauid and including one or more thermocouples, pumps and
conduit o convey fuid 1o and from the boltle, and electronics and a computer in commusication
with the aforementioned devices to control the devices and having suitabie fest software loaded

thereta. For cach specimen, the following operational steps were carried out.
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i. Ensure that the bottle is empty and the cooling reservoir 1¢ ready to stat.

2. Place the bottle in the bottle chamber of the test apparatus.
3. Lower the thermocouple array into the bottle.

4, Ensure that the bath is colder than 0° € so that the test can begin at no more
than 3° C.

5. Make sure the cold Hquid pump is operational,

6. Using the computer, enter applicable information for the test in a test header.

7. Choose the appropriate test profile using the computer,

&, Press a GO button to initiate the test. At this point, the pump operates to il

the bottie with the cold Hauid, for example, 95% water and 5% isopropanod, and the cold liquidis at
a starting temperature of three degrees Celsius in the bottle. The heater blows wanm air over the
cxternal surfaces of the hotile, and the temperature of the liguid in each bottle is measured, The
bottie liquid measurements are plotred in FIG. 14 at intervals of 6, 7, 8, 9, and 10 minutes after the
test is initiated.
of the presently disclosed bottle specimens can be seen in FIG. 14, In particular, the differences in
temperatures are greatest between the control and the bottle specimen corresponding to F1GS. 1-4.
Accordingly, it can be seen from FIG. 14, that the embodiment illustrated in FIGS. -4 provides a
15-18% improvement in insulative performance over the prior art,

‘There thus has been disclosed a bottle that fully satisfies all of the objects and aims
previously set forth. The disclosure has been presented in conjunction with several illustrative

embodiments, and additional modifications and variations have been discussed. Other modifications
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and variations readily will suggest themselves 1o persons of ordinary skill in the art in view of the

foregoing discussion.
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CLAIMS
1.
A bottle extending aong alongitudinal axis and that includes,
at least one radially outwardly facing first surface,
a radialy recessed portion extending axialy between the radialy outwardly facing
first surfaces, and including:
stepped portions extending axialy and radialy inwardly from the first
surfaces,
an insulative portion extending axially between the stepped portions, and
including:
aradially outwardly facing second surface radially smaller than the at
least oneradialy outwardly facing first surface, and
a radially outwardly facing third surface axially between the first
surfaces, and being radially larger than the second surface and established collectively by radially
outwardly facing projection surfaces of aplurality of projections that project radially outwardly from
the second surface, and
radially outwardly facing fourth surfaces axially between and radially smaller
than the first surfaces but radially larger than the second surface, and
apair of axially facing shoulders or bevelled portions between the second surface and

the fourth surfaces;

18



wherein a continuous insulation volume is established radially between the fourth
surfaces and the second surface and axially between the pair of axially facing shoulders or beveled

portions, and extends continuously over more than 90 angular degrees around the bottle.

2.
The bottle set forth in clam 1 that further includes parting line bridges projecting
radialy outwardly from the second surface, diametrically opposed to one another, and extending

axialy between the first surfaces.

3.
The bottle set forth in claim 2 wherein the insulation volume extends continuously

about 180 angular degrees around the bottle except for the parting line bridges.

4.
The bottle set forth in clam 1 that includes a label having axial ends, and axia
margins adjacent the axial ends and carried on the fourth surfaces wherein surface contact between

the axial margins and the fourth surfacesis circumferentially continuous.

S.

The bottle set forth in claim 4 wherein the insulation volume is at least 0.020 cubic

inches per square inch of corresponding label area.

19



6.
The bottle set forth in claim 4 wherein the label has axial margins sealed to the bottle

so that the continuous insulation volume is air-tight.

7.
The bottle set forth in claim 4 wherein surface contact between the label and the third
surface is characterized by multiple discrete contact areas such that there is no continuous path of

surface contact between the label and third surface 360 angular degrees around the bottle.

8.
The bottle set forth in claim 1 wherein the at least one radially outwardly facing first
surface includes first surfaces spaced axially apart from one another, and wherein the second surface
is axialy between the first surfaces, and the bottle also includes a pair of axially facing shoulders

between the first and fourth surfaces.

0.
The bottle set forth in clam 1 wherein third surface extends completely

circumferentially around the bottle and is radially smaller than the first surface.

10.

The bottle set forth in clam 1 wherein the projections are axiadly and

circumferentially spaced apart nubs with axial and circumferential space therebetween.

20



11.
The bottle set forth in claim 1 wherein the projections are axialy spaced apart annular

ribs to establish annular spaces therebetween.

12.
The bottle set forth in claim 11 wherein at least some of the annular ribs include

reliefs to establish circumferential spaces between portions of the ribs.

13.

The bottle set forth in claim 1 wherein the bottle is alongneck bottle.

14.
The bottle set forth in claim 1 wherein said fourth surfaces are radially larger than

said third surfaces.

15.
A bottle extending aong alongitudinal axis and that includes,
radially outwardly facing first surfaces spaced axially apart from one another;
aradialy outwardly facing second surface radially smaller than and located axially
between the first surfaces,
a plurality of nubs projecting from the second surface and collectively establishing a

radially outwardly facing third surface radialy larger than the second surface; and
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radialy outwardly facing fourth surfaces axialy between and radialy smaller than
thefirst surfaces but radially larger than the second surface,

wherein a continuous insulation volume is established between the fourth surfaces
and the second surface, and extends continuously over more than 90 angular degrees around the

bottle.

16.
The bottle set forth in claim 15 wherein the second surface is cylindrical, and the nubs
are axidly and circumferentially spaced apart from one another in an array of straight
circumferentially spaced and axially offset columns wherein individual nubs of adjacent columns are

axialy staggered with respect to one another.

17.
The bottle set forth in claim 15 wherein the nubs are frustoconical and circular when

viewed radialy, and have atrapezoidal shapein longitudinal cross section.

18.
The bottle set forth in claim 15 wherein the nubs include radially outwardly facing
faces that are at least one of faceted, crowned, semi-spherical, or part of a surface of revolution 360

angular degrees around the bottle.
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19.

The bottle set forth in claim 15 wherein the at least one radially outwardly facing first
surface includes first surfaces spaced axially apart from one another, and wherein the bottle further
includes:

aradialy recessed portion extending axially between the radialy outwardly
facing first surfaces, and including:
stepped portions extending axially and radially inwardly from the first
surfaces, and
an insulative portion extending axialy between the stepped portions,
and including the second and third surfaces,
apair of axially facing shoulders between the first and fourth surfaces, and
apair of axially facing shoulders or bevelled portions between the second and
fourth surfaces,

wherein the third surface isradialy smaller than the first surfaces.

20.
The bottle set forth in claim 19 wherein the insulation volume extends continuously

between the pair of axially facing shoulders or beveled portions.

21.

The bottle set forth in claim 19 wherein the third surface is cylindrical and radially

substantially the same size as the fourth surfaces.
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22.
The bottle set forth in claim 15 and that aso includes parting line bridges projecting
radially outwardly from the second surface, diametrically opposed to one another, and extending

axialy between the first surfaces.

23.
The bottle set forth in claim 22 wherein the insulation volume extends continuously

about 180 angular degrees around the bottle except for the bridges.

24,
The bottle set forth in claim 15 further comprising a label carried over at least a

portion of the third surface.

25.
The bottle set forth in claim 24 wherein the insulation volume is at least 0.020 cubic

inches per square inch of corresponding label area.

26.

The bottle set forth in claim 24 wherein the label has axial margins sealed to the

bottle so that the continuous insulation volume is air-tight.
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27.
The bottle set forth in claim 24 wherein surface contact between the label and the
third surface is characterized by multiple discrete contact areas such that there is no continuous path

of surface contact between the label and third surface 360 angular degrees around the bottle.

28.

A bottle extending aong alongitudinal axis and that includes,

radially outwardly facing first surfaces spaced axially apart from one another;

aradialy outwardly facing second surface radially smaller than and located axially
between the first surfaces,

aplurality of annular ribs projecting from the second surface and axially spaced apart
with annular spaces therebetween and collectively establishing a radially outwardly facing third
surface radially larger than the second surface, and wherein the third surface includes circumferential
reliefsin at least some of the ribs that circumferentially interrupt the ribs to allow communication of
air between the annular spaces; and

radially outwardly facing fourth surfaces axially between and radially smaller than
the first surfaces but radially larger than the second surface,

wherein a continuous insulation volume is established radially between the fourth
surfaces and the second surface and axially through the circumferential reliefs in the ribs, and

extends continuoudly over more than 90 angul ar degrees around the bottle.
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29.

The bottle set forth in claim 28 wherein each rib has a semi-spherical outer surface.

30.

The bottle set forth in claim 28 wherein the at least one radially outwardly facing first
surface includes first surfaces spaced axially apart from one another, and wherein the bottle further
includes:

aradialy recessed portion extending axially between the radialy outwardly
facing first surfaces, and including:
stepped portions extending axially and radially inwardly from the first
surfaces,
an insulative portion extending axialy between the stepped portions,
and including the second and third surfaces, and
apair of axially facing shoulders between the first and fourth surfaces,
apair of axially facing shoulders or bevelled portions between the second and
fourth surfaces,

wherein the third surface isradialy smaller than the first surfaces.

31.

The bottle set forth in claim 30 wherein the insulation volume extends continuously

between the pair of axially facing shoulders or beveled portions.
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32.
The bottle set forth in claim 28 and that aso includes parting line bridges projecting
radially outwardly from the second surface, diametrically opposed to one another, and extending

axialy between the first surfaces.

33.
The bottle set forth in claim 32 wherein the insulation volume extends continuously

about 180 angular degrees around the bottle except for the parting line bridges.

34.
The bottle set forth in claim 28, further comprising a label carried over at least a
portion of the third surface and having axia ends and axial margins adjacent the axial ends, wherein

surface contact between the axial margins and the body is circumferentially continuous.

35.
The bottle set forth in claim 34 wherein the insulation volume is at least 0.020 cubic

inches per square inch of corresponding label area.

36.
The bottle set forth in claim 34 wherein surface contact between the label and the
third surface is characterized by multiple discrete contact areas such that there is no continuous path

of surface contact between the label and third surface 360 angular degrees around the bottle.
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37.
The bottle set forth in claim 34 wherein the label has axial margins sealed to the

bottle so that the continuous insulation volume is air-tight.

38.

A bottle extending aong alongitudinal axis and that includes,

outwardly facing first surfaces spaced axially apart from one another,

aradialy outwardly facing second surface radially smaller than the first surfaces,

aradially outwardly facing third surface radially larger than the second surface and
established collectively by radialy outwardly facing projection surfaces of a plurality of projections
that project radially outwardly from the second surface,

radially outwardly facing fourth surfaces axially between and radialy smaller than
thefirst surfaces but radially larger than the second surface,

parting line bridges projecting radialy outwardly from the second surface,
diametrically opposed to one another, and extending axially between the first surfaces, and

arelief extending circumferentialy across and radially in at least one of the parting
line bridges; and

wherein continuous insulation volumes are established between the fourth surfaces
and the second surface, and extend continuously over more than 90 angular degrees around the

bottle, wherein the rdlief connects the insul ation volumes.
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39.
The bottle set forth in claim 38 wherein the parting line bridges have outer surfaces

coincident with the radially outwardly facing projection surfaces of the projections.

40.
The bottle set forth in claim 38 wherein the continuous insulation volume extends

continuously about 180 angular degrees around the bottle except for the parting line bridges.

41.
The bottle set forth in claim 38 further comprising a label carried over at least a

portion of the third surface.

42.
The bottle set forth in claim 41 wherein the insulation volume is at least 0.020 cubic

inches per square inch of corresponding label area.

43.
The bottle set forth in claim 41 wherein the insulation volume extends continuously

between axial margins of the label.
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44,
The bottle set forth in claim 41 wherein surface contact between the label and the
third surface is characterized by multiple discrete contact areas such that there is no continuous path

of surface contact between the label and third surface 360 angular degrees around the bottle.

45,
A bottle extending along alongitudina axis and that includes,
abase;
aneck; and
an insulative body extending axially between the base and the neck, and including:
radially outwardly facing first surfaces spaced axially apart from one another;
aradially outwardly facing second surface radially smaller than, and located axially
between, the first surfaces;
a plurality of projections projecting from the second surface and collectively
establishing aradialy outwardly facing third surface radially larger than the second surface; and
parting line bridges projecting radialy outwardly from the second surface,
diametrically opposed to one another, and extending axially between the first surfaces; and
alabel carried by the body over at least a portion of the third surface, wherein a continuous
insulation volume is established between the label and the second surface, and extends continuously
over more than 90 angular degrees around the bottle, wherein the insulation volume extends

continuously about 180 angular degrees around the bottle except for the parting line bridges.
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46.
The bottle set forth in claim 45, wherein the second surface is cylindrical, and the projections
are axiadly and circumferentially spaced apart from one another in an array of straight
circumferentially spaced and axialy offset columns wherein individual projections of adjacent

columns are axially staggered with respect to one another.

47.
The bottle set forth in claim 45, wherein the projections are nubs, which are frustoconical and

circular when viewed radialy, and have atrapezoidal shape in longitudinal cross section.

48.
The bottle set forth in claim 47, wherein the nubs include radially outwardly facing faces that
are at least one of faceted, crowned, semi-spherical, or part of a surface of revolution 360 angular

degrees around the bottle.

49.
The bottle set forth in claim 45, wherein the insulation volume is at least 0.020 cubic inches

per square inch of corresponding label area.

50.
The bottle set forth in claim 45, wherein the at least one radialy outwardly facing first
surface includes first surfaces spaced axially apart from one another, and wherein the body further

includes: a radialy recessed portion extending axialy between the radially outwardly facing first
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surfaces, and including: stepped portions extending axialy and radialy inwardly from the first
surfaces, an insulative portion extending axially between the stepped portions, and including the
second and third surfaces, and radially outwardly facing fourth surfaces axially between and radially
smaller than the first surfaces but radially larger than the second surface, a pair of axialy facing
shoulders between the first and fourth surfaces, a pair of axially facing shoulders or bevelled
portions between the second and fourth surfaces, wherein the third surface is radialy smaller than

the first surfaces.

51.
The bottle set forth in clam 50, wherein the third surface is cylindrical and radially

substantially the same size as the fourth surfaces.

52.
The bottle set forth in claim 50, wherein the insulation volume extends continuously between

the pair of axially facing shoulders or beveled portions.

53.
The bottle set forth in claim 45, wherein the projections are axially spaced apart annular ribs

to establish annular spaces therebetween.

54.
The bottle set forth in claim 53, wherein at least some of the annular ribs include reliefs to

establish circumferential spaces between portions of theribs.
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55.

The bottle set forth in claim 53, wherein each rib has a semi-spherica outer surface.

56.
The bottle set forth in claim 45, wherein the label has axial margins sealed to the bottle so

that the continuous insulation volumeis air-tight.

57.
The bottle set forth in claim 45, wherein surface contact between the label and the third
surface is characterized by multiple discrete contact areas such that there is no continuous path of

surface contact between the label and third surface 360 angular degrees around the bottle.

58.
A bottle extending aong alongitudinal axis and that includes,
abaseg;
aneck; and
an insulative body extending axially between the base and the neck, and including:
radially outwardly facing first surfaces spaced axially apart from one another;
aradialy outwardly facing second surface radially smaller than, and located axially
between, the first surfaces;
a pluraity of projections projecting from the second surface and collectively

establishing aradialy outwardly facing third surface radially larger than the second surface; and
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parting line bridges projecting radialy outwardly from the second surface,

diametrically opposed to one another, and extending axially between the first surfaces; and
alabel carried by the body over at least a portion of the third surface, wherein a continuous
insulation volume is established between the label and the second surface, and extends continuously
over more than 90 angular degrees around the bottle, wherein surface contact between the label and
the third surface is characterized by multiple discrete contact areas such that there is no continuous

path of surface contact between the label and third surface 360 angular degrees around the bottle.

59.
The bottle set forth in claim 58, wherein the insulation volume extends continuously about

180 angular degrees around the bottle except for the parting line bridges.

60.
The bottle set forth in claim 58, wherein the label has axial margins sealed to the bottle so

that the continuous insulation volume s air-tight.

61.

The bottle set forth in claim 58, wherein the body further includes: aradially recessed portion
extending axialy between the radialy outwardly facing first surfaces, and including: an insulative
portion including the second and third surfaces, and radially outwardly facing fourth surfaces axialy
between and radialy smaller than the first surfaces but radially larger than the second surface and

carrying axial margins of the label.
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62.
A bottle extending aong alongitudinal axis and that includes,
abaseg;
aneck; and
an insulative body extending axially between the base and the neck, and including:
radially outwardly facing first surfaces spaced axially apart from one another;
aradialy outwardly facing second surface radially smaller than, and located axially
between, the first surfaces;
a pluraity of projections projecting from the second surface and collectively
establishing aradialy outwardly facing third surface radially larger than the second surface; and
parting line bridges projecting radialy outwardly from the second surface,
diametrically opposed to one another, and extending axially between the first surfaces; and
alabel carried by the body over at least a portion of the third surface, wherein a continuous
insulation volume is established between the label and the second surface, and extends continuously
over more than 90 angular degrees around the bottle, wherein the label has axial margins sealed to

the bottle so that the continuous insulation volume is air-tight.

63.
The bottle set forth in claim 62, wherein the insulation volume extends continuously about

180 angular degrees around the bottle except for the parting line bridges.
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64.
The bottle set forth in clam 62, wherein surface contact between the label and the third
surface is characterized by multiple discrete contact areas such that there is no continuous path of

surface contact between the label and third surface 360 angular degrees around the bottle.
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