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BOTTLE WITH M&ULATIVE BODY 

The present disclosure Is directed to containers and, more particularly, to bottles. 

Background and Summary of tiae.Disclosure 

5 Bottles typically include a body, a shoulder, a neck, and a neck finish. U.S. Patent 

Application Publication 2012/0000878 illustrates an example glass bottle of this general type. Such 

bottles may he produced using a blow-and-blow manufacturing process or a press-and-blow 

manufacturing process, and typically have substantially uniform wall thicknesses. Moreover, 

longneck bottles are popular in the beverage packaging industry, particularly for packaging beer. 

10 U.S. Patent Application Publication 2010/0264107 illustrates example longneck bottles having necks 

with internal ribs produced by forming external ribs on necks of parisons and pushing the external 

ri bs into the necks during blowing of the parisons into the bottles. 

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 

15 user's hand to improve insulation performance of the bottle. 

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 extends along a. longitudinal 

axis and includes a base, a neck, and an insulative body extending axially between the base and the 

20 neck. The body includes at least one radially outwardly facing first surface, and a radially outwardly 

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 facing 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 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 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 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 Description 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 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 is ail enlarged fragmentary portion of the bottle of FIG, 1, taken from ellipse 3 

of FIG. 1; 

5 FIG. 4 is a fragmentary portion of the bottle of FIG. 1, rotated eircimiferentially to 

illustrate a bridge portion of the insulative body; 

FIG. 5 is an elevational view of a bottle having an insulative body, in accordance with 

another i llustrati ve embodiment of the present disclosure; 

FIG. 6 is a longitudinal cross-sec tional view of the bottle of FIG. 5, taken along line 

10 6-6 of FIG. 5; 

FIG. 7 is an enlarged fragmentary portion of the bottle of FIG. 5, taken from ellipse 7 

of FIG , 5; 

FIG. 8 is a fragmentary portion of the bottle of FIG, 5, rotated eircumferentially to 

illustrate a bridge portion of the insulative body: 

15 FIG. 9 is an elevational view of a bottle having an insulative body, in accordance with 

a farther illustrative embodiment of the present disclosure; 

FIG, 10 is an elevational view of a bottle having an insulative body, in accordance 

with an additional illustrati ve embodiment of the present disclosure; 

FIG. 11 is an elevational view of a conventional bottle in accordance with the prior 

20 art: 

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

12-12 of FIG. 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 is a horizontal bar chart demonstrating insulation performance test results 

from the bottles of FIGS, 1, 5, and 9. 

5 Detailed Description of Preferred Embodiments 

FIG. I illustrates a bottle 120 extending along a longitudinal central axis A in 

accordance with one illustrative embodiment of the present disclosure. The bottle 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 extending longitudinally and radially inwardly from another end of the 

10 body 124, and a neck 128 extending longitudinally from the shoulder 126 terminating in a lip 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), hi 

the illustrated example, the neck finish 132 may be a crown type of finish that may include a capping 

flange 131,a crimp bead or crown 133 for engagement with a crimping type of closure (not shown), 

15 and the lip 130. In another example, although not illustrated, the neck finish 132 may be athreaded 

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 o ther 

examples, 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 

20 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 surfaces 134a,b spaced axially apart from one another and a 
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radially recessed portion 136 extending axially between the radially outwardly lacing first surfaces 

134a.b. 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 134a,h, and an insulative 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 outwardly facing 

third surface 150 axially between the radially outwardly facing first surfaces 134a,b, 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 collectively by radially outwardly facing 

projection surfaces 154 of the projections 152. The third surface 150 may be circular or elliptical in 

cross-section normal to the axis A. 

The recessed portion 136 also may include radially outwardly facing fourth surfaces 

I42a,b axially between and radially smaller 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 134a,b, 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 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 

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. In other 

5 embodiments, the third surface 150 and/or axially adjacent individual 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 134a,b, 142a,b and stepped portions 138a,b may be 

circumferentially continuous and, for example, in cross section perpendicular to the axis A, may be 

10 circular 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 circumferentially spaced and axially offset columns, 

15 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, hi the illustrated example, 

the nubs may be frustoconical. More specifically, the outer projection surfaces 154 may have a 

20 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 nubs maybe semi-spherical, 

cylindrical, conical, and/or any other suitable shape(s). 

6 
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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 

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 140. 

With reference to FIG. 3, some or all of the projections 152 may include radially 

outwardly facing projection surfaces 154. In the illustrated 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 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 

142a,b. 

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 trans verse 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 fit 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 margins 164a,b 

adjacent the axial ends 162a,b. The axial ends 162a,b may be carried on the fourth surfaces 142a,b, 

for example, 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 suitable 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 to 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 multiple 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 bottle. 

To the contrary, the contact between the label 160 and the corresponding portion of 

the body 124 is circumferentially and axially interrupted by circumferential and axial spaces between 

the projections 152. In other words, radial, axial, and circumferential space establishes one or more 

insulation volumes between the label 160 and the second surface 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 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 

5 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 120 for improved 

insulative effect. 

In fact, according to computer aided design analysis and calculations, 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 circumferentially 

between the bridges 155. 

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 height H, and the neck 128 

15 (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 h of the bottle neck is at least 25% of the 

overall bottle height H. hi illustrative embodiments of the present disclosure, the neck height h is in 

the range of 33% to 40% of bottle height H. The heights I I, 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 be a narrow 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 is 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 bottles 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 fabricated by press-and-blow and/or blow-and-blow manufacturing 

operations, or by any other suitable techmque(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 techniques. 

FIGS. 5 through 7 illustrate another illustrative embodiment 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. 1 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 feeing primary surface 146 and collectively establishing a radially 

outwardly facing third surface 250 radially larger than the radially outwardly facing second surface 

146 and radially smaller than the radial ly outwardly facing first surfaces 134a,h. 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 142a,b. In other embodiments, the third surface 250 and/or axially adjacent 

individual surfaces 254 .may be smaller than the fourth surfaces 142a,b hut 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 ribs 252 are annular and axially spaced apart, with annular 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 include reliefs 253 that 

circumferentially interrupt the ribs 252 to allow communication of air between the annular spaces 

established by the ribs 252. 

With reference to FIG. 6, the wall of the container body 224 may include plurality of 

annular reliefs 251 in, and that extend radially outwardly from, a radially inner surface 249 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 133a, 133b of ilie 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 all of the ribs 252 may include radially outwardly-

facing surfaces 254. In the illustrated 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 

11 
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with the outer surfaces 254 of the projections 252 and with the radially outwardly facing fourth 

surfaces 142a,b, 

Referring to FIG. 5, the bottle 220 also may be part of a package including the labe l 

160. Radial, axial, and circumferential spaces may establish insulating volumes between the label 

5 160 and the second surface 146 and may 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 

10 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 0.025 cubic inches per square inch of 

15 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 255. 

Accordingly, the volume of air between the label 160 and the bottles 120 or 220 is 

preferably at least 0.020 cubic inches per square inch of corresponding label area and, more 

20 preferably, at least 0.025 cubic inches per square inch of corresponding label, area, and most 

preferably, at least 0.030 cubic inches per square inch of corresponding label area. 

12 
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FIG. 9 illustrates another illustrative embodiment of a bottle 320, This embodiment is 

similar in many respects to the embodiment of FIG S. I through 8 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 

5 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 338a,b are stepped radially 

inwardly to a lesser extent compared to the bottle 120 of FIGS. 1-4, and include beveled portions 

10 343a,b that transition from fourth surfaces 342a,b to a second surface 346 and that may carry at least 

portions of nubs 352 thereon. At least some axi ally outermost nubs 352 may be intersected by the 

fourth surfaces 342a,b 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 

illustrated, the outer surfaces 354 of the nubs 352 and, thus, a third surface 350, may be smaller in 

15 radial dimension than the fourth surfaces 342a,b. 

FIG, 10 illustrates another illustrative embodiment of a bottle 420. This embodiment 

is similar in many respects to the embodiment of FIGS. 1 through 9 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 

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

repeated here. 

13 
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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 443a,b that transition from fourth surfaces 442a,b to a second surface 446. 

5 Also, as illustrated, 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 FIGS. 1 through 10 and like numerals 

between the embodiments generally designate like or corresponding elements throughout the several 

10 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. 11, the prior art bottle 20 extends along a longitudinal central 

axis A and includes a closed base 22, a body 24 extending longitudinally from the base 22, a 

15 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 

a neck finish 32 axially spaced from the shoulder 26 and terminating the neck 28, and including a 

capping flange 31 and a crown 33. 

Also with reference to FIG. 12, the bottle 20 has radially outwardly facing first 

20 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 

14 
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extending axially between the stepped portions 43a,b. Accordingly, the bottle 20 lacks the insulative 

features disclosed herein. 

Referring to FIG. 13, a label 60 may be carried by the label surface 46 in any suitable 

manner. The label 60 is in complete eylindricaliy 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 specimens were 

fabricated for testing. FIG. 14 graphically illustrates 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 test conditions. 

More specifically, a control specimen, according to the conventional bottle 20 of 

FIGS. 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 middle bar in the 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 bottle, a heater 

in communication with the thermal chamber, a bottle chamber carried in the thermal chamber and 

adapted to receive a bottle, a thermocouple array to measure temperature of the liquid in the bottle, a 

cooling reservoir to cool and hold liquid and including one or more thermocouples, pumps and 

conduit to convey fluid to and from the bottle, and electronics and a computer in communication 

with the aforementioned devices to control the devices and having suitable test software loaded 

thereto. For each specimen, the following operational steps were carried out. 
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1. 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° C so that the test can begin at no more 

than 3° C. 

5. Make sure the cold liquid pump is operational. 

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

7. Choose the appropriate test profile using the computer. 

8. Press a GO button to initiate the test. At this point, the pump operates to fill 

the bottle with the cold liquid, for example, 95% water and 5% isopropanoi, and the cold liquid is at 

a starting temperature of three degrees Celsius in the bottle. The heater blows warm air over the 

external surfaces of the bottle, and the temperature of the liquid in each bottle is measured. The 

bottle liquid measurements are plotted in FIG. 14 at intervals of 6, 7, 8, 9, and 10 minutes after the 

test is initiated. 

At each of the intervals, the differences in temperature between the control and each 

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 FIGS. 1 -4. 

Accordingly, it can be seen from FIG. 14, that the embodiment Illustrated in FIGS, 1-4 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 to persons of ordinary skill in the ait in view ol the 

foregoing discussion. 

17 
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A boiite (1.20, 220,. 320, 420) exteMltng along a: longitudinal axis. (A;) and: that 

uietuaes. 

5 a base (122); 

a seek (128):; :am! 

a body (124) extending axially heave©!! the iaase and the: neck aud .beiudlng; 

at least one radially outwardly facing first surface, wtean the at. least one 

radially outwardly facing $tat. surface includes fest surfaces (134a,. 134b) spaced axially apart Ixara 

10 «»te, 

a radially recessed portion (136) extending axially between tile radially 

outwardly feeing &si stuiactjs,. anil ineUidiag: 

stepped portions (BEa^h; 338sub; 43'£ajb). extending axlaliy and 

radially iixw&sdfy 'iMIm.'the- sBcfgtceSj 

15 an insnlative |x>rt:ion(i.40,240) extending axially between the stepped 

p0rtlon$,. and tneluding: 

a radially outwardly lacing second maiaee 1146# 346, 446) 

radially snialfer iha« the at least one radially outwardly lacing first surface. wherein the second 

suriasje Is axially between the first surfaces, 

20 a radially outwardly .feeing third -surface (1SCL 250,350* 450) 

.axially between the first -wfaceSj ami being radially larger than the second, surface and, established; 

18 
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collectively by radially outwardly facing projection surfaces (154, 254, 354, 454) of a plurality of 

projections (152,252, 352.452) that project radially outwardly from the second surface, 

radially outwardly facing fourth surfaces (142a,b) axially between and 

radially smaller than the first surfaces but radially larger than, the second surface, 

5 a pair of axially facing shoulders (144a,b) between the first and fourth 

surfaces, and 

a pair of axially facing shoulders (148a,b) or beveled portions (343a,b; 443a, b) 

between the second surface and the fourth surfaces. 

10 2. 

The bottle set forth in claim 1 that includes a label (160) carried by the body and 

having axial ends (1.62a,b), and axial margins (164a,b) adjacent the axial ends and carried on the 

fourth surfaces wherein surface contact between the axial margins and the fourth surfaces is 

circumferentially continuous, 

15 

3, 

The bottle set forth in claim 2 wherein the label 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. 

19 



WO 2014/123829 PCT/US2014/014524 

The bottle sei forth in. claim 3. wherein axial and eircamihrerstkl space is: established 

between/the k'bel and the second su?iiec tad extends eoBthruously over more 'than 90 angular 

degrees around the bottle. 

'"he bottle set Jsrth in claim ],,: wherein the bottle isa losgneck. botile. 

6, 

10 The bottle set forth in claim i, wherein said bottle body includes a radially tone!: 

surikce:(149,249) having a plurality of reliefs (1 SI, 251} therein and corresponding to the plurality 

of projections. 

15 The: bottle set forth. in claim I, whereto the prelections am' axially and 

drei«niefeMial!y spaced apart nubs 052,3S2) with axial and cij-cuBifererttlal. space therebetween. 

8, 

The bottle set forth in claim ?. wherein the nubs include at; least eight rows and at 

20 least twenty COIUMUS of nubs Jx>r at bast 160 individual nnhs that are axially and clireamfctentially 

spaced apart h-ora tme another In an array of straighti cireiinifercMially spaced and axially ollset 

20 



WO 2014/123829 PCT/US2014/014524 

COIUTOBS: wtoeia individudi-nxihs of aclfaeept eolirans:are axially staggered, will respect to one 

another. 

% 

5 The bottle set forth in claim % wherein the nubs are fxustoeoMea! and circular wlieii 

viewed radially, and ha^a trapezoidal shape in longitudinal cress: section. 

10. 

The bottle set .forth in claim 7, wherein the mibs incl ude radially outwardly Skclng 

.10 feees that are at least am of -faceted,, crowned, senii~spherieai? or part of a surface of revolution M& 

angular degrees around the bottle. 

-11, 

The bottle set .forth- in claim ls therein: tlig projections; arc axially spaced, apart 

1.5 annular rite (252,452} to establish annularspaees therebetween, 

12, 

The bottle set forth in claim: 11/whereiri at- least sonic of the annular ribs inelude 

reliefs (2S3) to establish cireunifereutial spaces between portions of the fibs, 

20 
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The bottle set forth in claim! I, wtierein the ribs are arranged in at least twelve spaced 

apart rows. 

14. 

Tim bottle set fori* in c laim 11. wherein, eaelirife: has a semi-spherical eiiier snrfee. 

The bottle set forth hi claim 15 further comprising parting line bridges (155,. 255) 

10 Rejecting radially oatwardly from the second: surface, diametrically opposed to one another, and 

exxendingmMly between the fest surfaces. 

16. 

The bottle sel forth in claim: 1.5 whsm» the parting .line, bridges have eater suflliees 

15 (157s 257) eoincidcnt with the radially outwardly facing projection snriaeesof the- prcyeetions;,. 

Tftfe bottie set :fortii M claim 15 whereiti at least one of the parting line bridges ha® a: 

relief (15:3) therein. 
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18. 

The bottle set forth in claim 15 and that also includes a label (160) carried by the body 

over at least a portion of the third surface, wherein at least one insulation volume is established 

between the label and the second surface and extends continuously about 180 angular degrees around 

the bottle except for the bridges. 


