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BOTTLE WITH INSULATIVE BODY

The present disclosure is directed to containers and, more particularly, to botiles.

Backgroupd and Summary of the Disclosure

Bottles typically include a body, a shoulder, a neck, and a neck fimish. .S, Patent
Appilication Publication 201 2/000087% illustrates an exarnple glass bottle of this general type, Such
bottles may be produced using a blow-and-blow mamufacturing process or a press-and-blow
manufaciuring process, and typically have substantially uniform wall thicknesses, Moreover,
fongneck bottles are popular in the beverage packaging industry, particularly for packaging beer,
LS. Patent Application Publication 2010/0264 107 illustrates example longneck botties having necks
with internal ribs produced by forming external ribs on necks of parisons and pushing the external
ribs into the necks during blowing of the parisons into the botties.

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.

A bottle in accordance with one aspect of the disclosure exiends along a longitudinal
axis and includes a base, a neck, and an insulative body extending axially between the base and the
neck. The body includes at least one radially outwardly facing first surface, and a radially cutwardly
facing second surface radially smaller than the first surface. The body also includes a radially

outwardly facing third surface radially larger than the second surface and established collectively by
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radially outwardly 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 {acing second surface radially smaller
than and located axially between the first surfaces. The body also includes a plurality of nubs
projecting from the second surface and collectively establishing a radially outwardly facing thind
surface radially larger than the second surface.

In accordance with a further aspect of the disclosure, there is provided a botile
extending along a longitudinal axis and that includes a base, a neck, and an insulative body exiending
axiaily 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 tncluades a phurality of anmalar ribs
projecting from the second surface and collectively establishing a radially cutwardly facing third
surface radially larger than the second surface.

Brief Deseription 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:

Fi(i. 1 is an elevational view of a bottle 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 iz an enlarged fragmentary portion of the bottle 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
iilustrate a bridge portion of the insulative body;

Fi3. § is an elevational view of a bottic having an insulative body, in accordance with
another iHustrative embodiment of the present disclosure;

FIG. 6 1s a longitudinal eross-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. 5, taken from cllipse 7
of FIG. 5;

FIG. 8 is a fragmentary portion of the bottle of FIG. 5, rotated circumterentially to
iHustrate a bridge portion of the insulative body;

FIG. 9145 an elevational view of a bottle having an insulative body, o accordance with
a further iHlustrative embodiment of the present disclosure;

FIG. 10 is an clevational view of a botile having annsulative body, in accordance
with an additional iHlastrative embodiment of the present disclosure;

FI(: 11 is an elevational view of a conventional botile jo accordance with the prior
art;

FIG. 17 15 a longitudinal cross-sectional view of the bottle of FIG. 11, taken along line

12-12 of FI5. 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

F1G. 14 is a horizontal bar chart demonstrating insulation performance test results
from the bottles of FIGS. 1, §, and 9.

Detailed Deseription of Preferred Embodiments

FIG. 1 illustrates a bottle 120 extending along a longitudinal central axis A in
accordance with one tlustrative embodiment of the present disclosure. The botile 120 may include a
closed base 122, an insulative body 124 extending longitudinally from the base 122 atone 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 frorn 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 {eatures for attachment of s desired closure (not shown). In
the tllustrated 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 crimping type of closure (not shown),
and the lp 130, Inanother example, although not tllustrated, the neck finish 132 may be a threaded
type of finish that may include a capping flange and one or more threads or thread segments to
cooperate with corresponding thread segments on a threaded type of closure (not shown). In other
examples, the neck finish 132 may include any other suitable closure attachrent 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 {lowable 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
134ab. The first surfaces 134a and 134b may or may not be identical in radial size and may be
generally circular or elliptical in cross-section perpendicular to the axis A,

The radially recessed portion 136 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 138a,b extending axially and radially inwardly from adjacent corresponding
radially outwardly facing first surfaces 134ab, and an insulative portion 140 extending axially
between the radially cutwardly facing first surfaces 134a,b and, more particularly, axially between
the stepped portions 138ab. In accordance with this embodirment, the insulative portion 140 of the
radially recessed portion 136 may include the second surface 146 and a radially owiwardly facing
third 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 outwardly 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 150 may be cireunlar or elliptical in
cross-section normal to the axis Al

The recessed portion 136 also may include radiaily outwardly facing fourth surfaces
142a,b axially between and radially sroaller than the first surfaces 134a,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 142a,b. The radially outwardly facing second
surface 146 may extend axially between the radially outwardly facing fourth surfaces 142a,b and may

be radially smaller than the fourth surfaces 142ab. 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
142a,b. The fourth surfaces 142a,b may be radially substantially the same size as the third surface
150 and/or axially adjacent individual surfaces 154, As used herein, the term “substantially”
includes within manufacturing tolerances well known to those of ordinary skill in the art. Inother
embodinents, the third surface 130 and/or axially adjacent individunal surfaces 154 may be smaller
than the fourth surfaces 142a,b 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
circamierentially continuous and, for example, in cross section perpendicular 1o the axis A, may be
cireular or elliptical. Likewise, except for the projections 152, the second surface 146 may be
circumferentially continuous and, for example, in cross section perpendicular to the axis A, may be
circular or elliptical.

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

Also inthis embodiment, the projections 152 may be nubs. In the llusirated example,
the nubs may be frustoconical. More specifically, the outer projection surfaces 154 may have a
circular shape when viewed from a radial divection, and the projections 152 may have a trapezoidal
shape in longitudinal cross section (FIG. 2). But, in other examples, the nubs 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 tnner surface 149 of the
body 124, The dimples 151 correspond to the projections 152, More particularly, the radially imer
surface 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 1440,

With reference to FIG. 3, some or all of the projections 152 may include radially
outwardly facing projection surfaces 154, In the usirated example, the surfaces 154 may appear
flat, but actually 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 inchude 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 fabel 160 applied to the bottle 120 and, more specifically, carried by the body 124, Inone
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 cylindrical

shape, and the label 160 may be placed axially over the bottle 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 flaccid material.

In any case, the label 160 may include axial ends 162a,b and axial margivs 164ab
adjacent the axial ends 162a,b. The axial cnds 162a,b may be carried on the fourth surfaces 142a,b,
for exarople, n circumferentially continuous surface contact therewith.  In fact, the axial margins
164a,b may be adhered to the fourth surfaces 1422,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
circumierentially 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 to the radially outwardly
facing surfaces 154 of the projections using pressure-sensitive adhesive carried by the label 160 or
anty other sutiable adhesive. The surface contact between the label 160 and the third surface 150 s
characterized by muliiple discrete contact areas such that there is no continuous path of surface
coutact between the label 160 and the third surface 150 for 360 angular degrees around the bottle.

To the contrary, the contact between the labe] 160 and the corresponding portion of
the body 124 is circumnferentially and axially interrupted by circumferential and axial spaces between
the projections 152, In other words, radial, axial, and circumf{erential space establishes one or more
msulation volumes between the label 160 and the second surtace 146 that extend continuously over
more than 90 angular degrees around the container 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 153, 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 continuons for more than %0
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 vadially into one or

both of the bridges 155, or in any other suitable manner. Accordingly, in contrast to prior approaches

(4]

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 bottie 120 for improved
insulative etfect.

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 0.031 cubic inches per square inch of
10 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 circurmnferentially
between the bridges 153,
The bottle 120 may be of any suitable shape and size. In just one of many potential
examples, the bottle 120 may be a longneck bottle having an overall beight H, and the neck 128
15 (inchuding 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 js at least 25% of the
overall botile height H. Inillustrative embodiments of the present disclosure, the neck height hisin
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
20 beanarrow neck bottle, baving a thread diameter (so-called "1™ dimension} or a crown diameter (so-
called "A" dimension) not more than 38 mm. The bottie 120 i3 of one-piece integraily 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 atter 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 botiles can be produced by injection and/or
blow molding techniques. Metal botiles can be produced by bending, rolling, welding, or any other
suitable forming or joining technigues.

FIGS.. 5 through 7 llustrate another illostrative exabodinvent 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
nto one another, and description of subject matter common to the embodiments generally may not
be repeated here.

With reference to FIG. 5, the botile 220 may be substantially identical to the bottle
120 of FIGS. | through 4, except for a different insulative body 224, In gccordance 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 radiaily 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 134ah. The third surface

250 and/or axially adjacent individaal surfaces 254 may be radially substantially the same size as the
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fourth surfaces 14%ab.  In other embodiments, the third surface 250 and/or axially adjacent
imdividual 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 smaller then the first surfaces
134a,b.

The ribs 252 are annular and axdally spaced apart, with anrmular spaces therebetween.
The ribs 252 may be arranged in any suitable quantity of rows and, as llustrated, may include at least
twelve spaced apari rows. At least some of the ribs 252 may melude reliefs 253 that
circumicrentially interrupt the ribs 232 io allow communication of alr between the annular spaces
established by the ribs 252

With reference to FIG. 6, the wall of the container body 224 may inchade plurality of
annular reliefs 251 in, and that extend radially outwardly from, a radially inner surface 249 of the
body 224. The retiefs 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 133a, 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 vibs 252 may include radially outwardly
facing surfaces 254, Inthe Hustrated example, the surfaces 154 may be semi-spherical, but in other
examples, the outer surfaces 254 may be faceted, or of any other suitable configuration.

As shown in FIG. 8, the body 224 may 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 may have outer surfaces 257 coincident
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with the onter surfaces 254 of the projections 252 and with the radially outwardly facing fourth
surfaces 142ab.

Referring to FIG. §, 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 mey extend continuously over more than 90 angular degrees
around the bottle 220, In the embodiment including the reliefs 253, one or more large volumes of air
may be defined between the label 160 and the body 224 and may be circumferentially continuous, 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 calculations, the volume of
air between the label 160 and bottle 220 is on the order of 8.025 cubic inches per square inch of
corresponding label area. The calculated total volume includes those volumes under or radially
wnward of the label surface area 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 15
preferably at least 0.020 cubic inches per square inch of corresponding label area and, more
preferably, at least 0.025 cubic inches per square inch of corresponding label arca, and most

preferably, at least $.030 cubic inches per square inch of corresponding label area.
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Fi5. 9 illustrates another Hustrative embodiment of a bottle 320, This embodirnent is
simnilar in many respects to the embodiment of FIGS. 1 through 8 and like nurserals between the
cmbodirnents generally designate like or corresponding elements throughout the several views of'the
drawing figures. Accordingly, the deseriptions of the embodiments are incorporated inlo one
another, and description of subject matter corumon to the embodiments generally may not be
repeated here.

The bottle 320 is substaniially similar to the bottle 120 of FIGS. 14, except for
stepped portions 338ab.  In this embodiment, the stepped portions 338ab are stepped radially
inwardly to a lesser extent compared to the bottle 120 of FIGS. 1+4, and inclade beveled portions
343a.b that transition from fourth surfaces 342a,b to a second surface 340 and that may carry atleast
portions of nubs 352 thereon. At least some axially outermost nubs 352 may be intersected by the
fourth swrfaces 342a,b as illustrated, and at least some nubs 352 axially inward thercof 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 3530, may be smaller in
radial dimension than the fourth surfaces 342ab.

FIG. 10 illustrates another iHustrative embodiment of a bottle 420, This embodiment
is similar in roany respects 1o the embodiment of FIGE. 1 through 9 and like numerals between the
embodiments generally desiguate like or corresponding elements thronghout the several views ofthe
drawing figures. Accordingly, the descriptions of the embodiments are incorporated inte one
another, and description of subject matier 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 previcus embodiment, the stepped portions
438a,b are stepped radially inwardly to a lesser extent compared to the bottle 220 of FIGS. 5-§, and
include beveled portions 4434a,b that transition from fourth surfaces 442a,b to a second surface 446,
Also, as illusirated, 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 20, in accordance with the prior
art, which shares some aspects with the embodiments of FIGE. T through 10 and ke numerals
between the erabodiments 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 description of subject matter cormmon to the embodiments generally may not
be repeated here.

With reference to FIG. 11, the prior art bottle 20 extends along a longitudinal central
axis A and includes a closed base 22, a body 24 extending longiindinally 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 a lip 30. The bottle 20 also includes
aneck finish 32 axially spaced from the shoulder 26 and terminating the neck 28, and including a
capping flange 31 and & crown 33,

Also with reference to FIG. 12, the bottle 20 has radiaily outwardly {acing first
surfaces 34a,b, and a radially recessed portion 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 outwardly facing base label surface 46
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extending axially between the siepped portions 43a8,b. Accordingly, the bottle 20 lacks the insulative
features disclosed herein,

Referring to FIG. 13, alabel 60 may be carried by the label surface 46 in any suiiable
manner. The tabel 60 is in complete eylindrically continuous contact with a corresponding portion of
the body 24.

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

More specifically, a control specimen, according to the conventional bottle 20 of
FIGR, 11-13, 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 middic 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 heating a botile, a heater
if1 communication with the thermal chamber, a botile charuber carried in the thermal chamber and
adapted to receive a bottle, a thermocouple array to measure temperature of the liquid in the boitle, a
cooling reservoir 10 cool and hold Hauid and inclading one or more thermocouples, punps and
conduit to convey fuid o and from the bottle, and electronics and a computer in communication
with the aforementioned devices fo control the devices and having suitabie test software loaded

therete, 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 is ready to start.
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 purp is operational,

5. 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 initigte the test. Atthis point, the purop operates to fill

the bottle with the cold Hguid, for example, 95% water and 5% isopropancl, and the cold liquidis at
a starting terperature of three degrees Celsins in the bottle. The heater blows warm air over the
external surfaces of the hotile, and the temperature of the liquid in each bottle is measured, The
bottle liguid measurements arve plotied in FIG. 14 at intervals of 6,7, 8, 9, and 10 minutes after the
test is initiated.
of the presently disclosed bottie specimens can be seen in FIG. 14, In particular, the differences in
temperatures are greatest vetween the control and the bottle specimen correspondiog to FIGS. 1-4.
Accordingly, it can be seen from FIG. 14, that the erubodiment illustrated in FIGS. {-4 provides a
15-18% improvement in insulative performance over the prior art.

‘There thus has been disclosed a boitle that fully satisfies all of the objects and aims
previously set forth. The disclosare 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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Clains

& hotthe (120, 220, 330, $20) sxieowting along o ongitndinal ags (A and that

inchudes,

(¥4

base (123}
a nock (138 and
o hody {124) exiending axially between the base and the neeb, aud including:

Wl feust one radinily outwaridly faclng Hest surface, whersin the at least ong
ractally outwardly facing Brst surface includes fivst surfaces (134, 134F) spaced axdally apart fram
I owrsnother,

a radinlly recessed portion (136) eximwding axially between the radially
putsvardly fcing Hest sorfices, sod inchading,
stepped portions {138ab: 338ub; 438ab) extending axially and
radislly mwardly from the st surfaces,
15 an nsidative portion {140, 240 extending axdally between the stepped

portions, aad neluding:

v owbwandly Gwing socond surface (146, 346, 4463

racially smaller than the m least one vadially outwardly Sacing first surface, whensio the sevond
strfiee iy axially betwoen the frst swelaces,

28 a radially outwardly facing third surfaes (134

axtally between the Srstsurfies, sud being radially larger than the sseond swrface and sstablished
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collectively by radially outwardly facing projection surfaces (154, 254, 354, 454) of a plorality of
projections (152, 252, 352, 452) that project vadially outwardly from the secound surface,
radially outwardly facing tourth surfaces {142a,b} axially between and
radially smaller than the frst surfaces bot radially larger than the second surface,
5 g pair of axially facing shoulders {1ddab) between the first and fourth
surfaces, and
apair of axially facing shouiders (1438a,h) or beveled portions (343a,b; 443a.b)

between the second surface and the fourth surfaces.

The botile set forth in claim 1 that includes a label (160) carried by the body and
having axial ends (162a.b), and axal margins (164a,b) adjacent the axdial ends and carried on the
fourth surfaces wherein surface contact between the axial marging and the fourth surfaces is

circumferentially contimuons.

Ll

The bottle set forth in claim 2 wherein the abel is also carried on at least a portion of
the third surface such that 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

20 label and third surface 360 angular degrees around the bottle.
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4,

The bottle st forth wclaim 3, wheren axdad and civeumferential space s established

batween the label and the sscond surface sud extends continnously over ey than 840 angiler

degrepxwound the bottde

The bottle set furth fvclaim 1, wherein the battle ix 8 longreck botils,
&
10 The bottle st forth In olatin 1, wherein said bottle body inchades @ radintly inner
surfiee {149, 249) having o phaabity of reBef (131, 251y thereln and convesponding o the plurslity
of pegisctions.
7,
15 The bostle set forth i eclaitp 1, whereln the projections are axially and
clrenmiprentially spaved apart nubs {132, 352) with axial and cireumderential space therebetwen,
8,
The bottle sat forth in claim 7, whsrein the nuby include ot feast eight rows and at
20 Jeast pventy cobimns of nubs for at least 180 Individual nobs thar wre sxdadly and slroumforentially

curferentiadly spaved and axially offse

‘u' L

spaced apat fron one another i an gway of stratght ol

20
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coluns whorn individual nubs of sdiscont columng an

axdally staggered with reapodt o one
andpther,

i,
3 The bottle set forth inclaim

7. whoerein the mubs are Dustoconivs! and eircular whe

viewsd radially, and have 8 trapezoidal shape i loy

ngitudinal cross section.

10,

The boitle set fonih in oladm 7, wheredn the puby inelude radially ontwardly theing
10 faces thist ave at loast eue of facoted, cxowned, seri-spherical, or part of 1 snrfhes of tovolution 368
angudar degressavpund the botde.

il

The botile set forth in olaim 1, wherein the projections are asdally

ity spaced apart
I3 annular cibs (352, 452) to oxtablish annular spaces therehetseeen,
Fhe bottle set forth 1 olatm 11, whereun ab least some of the annder riby include
ofiefs (233 o ostablishy cirenmiftrential spaces betweey portions of the ribs.
20

21
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i

Thebottle set forth i Sladm 11, wherein the ribs ave seranged bat Jeast twgdve spaced

APATT FOWS,

4§ 14,

The botile set forth o olaim 11, whersin caclivibhas asemissphevioal outer surfsce.

15,
The baortle set forth in olalim 1, farther comprising parting T

F projecting radially cotwardly fom the second surfaee;, diametrically opposed o eng ancther, and

extending sxtally hetween the fivst surfaves.

16,

The bottle set forth o claim 15 whereln the parting hue brigdpes have outer surface

S {187, 28T comcidont with the radially owveardly facing projection surfacos of the: projections,
b3
The bottle sef forth in olaim 15 whevein st least one of the parting line bridges has g
ehiel {133) thereln.
20
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18
The bottle set forth in claim 15 and that also inchudes 3 label {160} carried by the body
over gt least & poriion of the third swiace, wherein af least one insulation volume is established
between the label and the second surface and extends continuously about 180 anguiar degrees around

5 the bottle execept for the bridges.

3
(e



