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I. INTRODUCTION 

1. My name is Nathan J. Delson. I am a Senior Teaching Professor at the 

University of California, San Diego (UCSD). 

2. I have been engaged by MPL Brands NV, Inc. (“MPL”) as a consultant 

in connection with MPL’s Petition for Inter Partes Review of U.S. Patent No. 

11,932,441 (the “’441 Patent”). 

3. I understand that the ’441 Patent has been assigned to BuzzBallz, LLC 

(“BuzzBallz”). BuzzBallz is also referred to as the “Patent Owner” in this 

declaration. 

4. This declaration is based on the information currently available to me. 

To the extent that additional information becomes available, I reserve the right to 

continue my investigation and study, which may include a review of documents and 

information that may be produced, as well as testimony from depositions that not yet 

been taken. 

II. QUALIFICATIONS AND EXPERIENCE 

A. Education and Experience 

5. I obtained my Ph.D. degree in Mechanical Engineering from 

Massachusetts Institute of Technology (MIT) in 1994. 

6. I have worked for 27 years as a faculty teaching mechanical engineering 

design, first at Yale University and now at the University of California at San Diego. 

EX-1002 IPR2024-01000



 

- 5 - 

My current position is Senior Teaching Professor in the Department of Mechanical 

and Aerospace Engineering. I have performed research in Robotics, Medical 

Devices, and Design Education. I have also worked for 2 years in the Aerospace 

Industry for United Technologies. I have consulted in mechanical engineering for 

companies such as Design Continuum, Sixense, DriveCam, and others. I have 

received awards from the National Inventors Hall of Fame and for teaching design. 

7. I have worked on and supervised a wide range of engineering projects. 

These projects have included ones with vessels under pressure or vacuum, and 

containers with seals to contain liquid or gas. I have worked on a project with a 

component that has a pre-weakened area that was created by a thinning of metal 

along a line which created a structure that remained intact under certain conditions 

but then detached under other conditions. I advise on material selection for products 

which include both metal and plastic components. I teach and supervise projects 

where Design For Manufacturability (DFM) is a primary consideration and where 

design decisions are based on reducing the cost of a product while maintaining its 

functional performance. I also teach Computer Aided Design where the geometric 

constraints of the parts need to be defined. I am familiar with technology and history 

of beverage contain design and fabrication, and how technology has improved over 

the years to meet a wide range of needs in the container industry. 
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8. This experience is directly relevant to the technology described in the 

patents in suit. The above outline of my experience with mechanical devices and 

manufacturing is not comprehensive of all of my experience over my years of 

technical experience. Additional details of my background are set forth in my 

curriculum vitae, attached to this declaration as Appendix A, which provides a more 

detailed summary of my education, work experience, publications, and teaching 

history. 

B. Materials Reviewed 

9. My opinions expressed in this declaration are based on documents and 

materials identified in this declaration, including the ’441 patent, the prior art 

references and background materials discussed in this declaration, and the other 

references specifically identified in this declaration. I have considered these 

materials in their entirety, even if only portions are discussed here. The following is 

an exemplary list of the materials on which I based my opinion. 

Exhibit Description 

Ex. 1001 U.S. Patent No. 11,932,441 B1 (“’441 patent”) 

Ex. 1004 Prosecution File History of ’441 patent 

Ex. 1007 The American Heritage Dictionary 

Ex. 1008 U.S. Patent No. 8,524,349 B2 to Protais et al. (“Protais”) 

Ex. 1010 U.S. Patent No. 8,141,741 B2 to Metzger et al. 

(“Metzger”) 

Ex. 1011 U.S. Patent No. 4,465,204 to Kaminski (“Kaminski”) 

Ex. 1012 U.S. Patent No. 6,729,495 B2 to Gardiner (“Gardiner”) 
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Exhibit Description 

Ex. 1013 U.S. Patent No. 6,585,123 B1 to Pedmo et al. (“Pedmo”) 

Ex. 1014 U.S. Patent No. 4,024,981 to Brown (“Brown”) 

Ex. 1017 Handbook of Engineering and Specialty Thermoplastics 

 

10. I have also relied on my own experience and expertise in mechanical 

engineering and design technologies. 

C. Level of Ordinary Skill in the Art 

11. I am not an attorney and offer no legal opinions. I have been informed 

about certain aspects of the law for purposes of my analyses and opinions. 

12. I understand that in analyzing questions of invalidity and infringement, 

the perspective of a person having ordinary skill in the art (“POSITA”) is often 

implicated, and the Court may need assistance in determining that level of skill. 

13. I understand that the claims and written description of a patent must be 

understood from the perspective of a POSITA. I have been informed that the 

following factors may affect the level of skill of a POSITA: (1) the educational level 

of the inventor; (2) the type of problems encountered in the art; (3) the prior-art 

solutions to those problems; (4) the pace of innovation; (5) the sophistication of the 

technology; and (6) the educational level of active workers in the field. A person of 

ordinary skill in the art is also a person of ordinary creativity in the art. 
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14. Based on my experience with packaging design technologies, as well 

as my reading of the ’441 patent, it is my opinion that a person of ordinary skill with 

respect to the subject matter of the ’441 patent at either (a) the time of the alleged 

priority date of the ’441 patent in April 2010 or (b) the time the ’441 patent was filed 

in November 10, 2023 would have at least an associate’s or a bachelor’s degree in 

mechanical, industrial, or manufacturing engineering and would have at least two to 

three years of practical experience with designing or manufacturing mechanical 

products such as food or beverage packaging. 

15. I am at least a person of ordinary skill in the art and was so on the date 

to which the ’441 patent claims priority. As shown by my qualifications, I am aware 

of the knowledge and skill possessed by a person of ordinary skill in the art at the 

time of the priority date of the ’441 patent. In performing my analysis, I have applied 

the standard set forth above. 

D. Summary of Opinions 

16. I have reviewed and analyzed the ’441 Patent. 

17. Based on my review and analysis, it is my opinion that claims 1-20 of 

the ’441 patent are invalid based on the following grounds: 

Ground Basis Reference(s) Challenged Claims 

1 § 103 Metzger, Protais, and Kaminski 1-20 

2 § 103 Gardiner, Pedmo, and Brown 1-20 
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III. OVERVIEW OF THE TECHNOLOGY 

A. Priority Date of the Claims 

18. I have been informed that a U.S. patent application may claim the 

benefit of the filing date of an earlier patent application if the earlier patent 

application disclosed each limitation of the invention claimed in the later-filed U.S. 

patent application. I have also been informed that priority is determined on a claim-

by-claim basis so that certain claims of a patent may be entitled to the priority date 

of an earlier-filed patent application even if other claims of the same patent are not 

entitled to that priority date. 

19. I have also been informed that a patented claim is invalid if the claimed 

invention was patented, described in a printed publication, or in public use, on sale, 

or otherwise available to the public before the effective filing date of the claimed 

invention, or the claimed invention was described in an issued patent or a published 

patent application that was effectively filed before the effective filing date of the 

claimed invention. 

20. I understand that the ’441 patent claims a priority date of April 19, 

2010. I also understand that the ’441 patent was filed on November 10, 2023, and 

issued on March 19, 2023. (Ex. 1001, front page). I am informed and understand that 

the effective priority date may, in fact, be no earlier than November 10, 2023, due 
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to the introduction of previously-undisclosed new matter. For the purposes of this 

declaration, the prior art analyzed all predate the earliest priority date April 19, 2010. 

B. Overview of the Relevant Technology When the ’441 Patent Was 

Filed 

21. For decades, containers having an easy-open-end have been 

manufactured using a metal lid. Such metal lids have been attached to containers to 

create a variety of food packaging products. Containers with an easy-open lid are 

especially popular for marketing canned beverages such as beer or soda. As one 

example, the pop-top lid is fairly inexpensive to purchase and is popular among 

consumers due to its ease of use. Appendix B summarizes a brief history of 

innovation related to metal container lids. Decades of innovations in lid design have 

enhanced the ease of opening containers, reduced material and manufacturing 

expenses, reduced waste, and mitigated failure modes. The following patents 

describe just two examples from this extensive history:  

• U.S. Patent No. 4,286,728 to Fraze, filed in April 1980 (Appendix C). Fraze 

described a “tab for easy opening ends” that included flanges to increase 

longitudinal rigidity of the tab. (Appx. C, Abstract). This tab could be 

manufactured with thinner sheet stock to reduce material costs, while still 

maintaining sufficient rigidity to open a container without bending. (Appx. C, 

1:42-59; 2:41-46). 
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• U.S. Patent No. 6,234,336 to Neiner, filed in November 1996 (Appendix D). 

Neiner described a stay-on-tab lid that reduced stress across a scored panel on 

the lid's surface, thereby reducing the likelihood of stress-induced fatigue 

cracking. (Appx. D, Abstract).     

22. When beverage containers have metal bodies, the container bodies are 

formed from cutting metal and drawing the metal to elongate the metal into a desired 

shape. Drawing and elongating the metal places restrictions on the types of shapes 

that can be made. Metal beverage container bodies are typically not cast into a mold 

in the modern era. Casting metal into a mold is relatively expense in a mass-produced 

product due to the requirement to heat the metal until it becomes a molten liquid, 

and the need for expensive heat-resistant molds. Thus, it is often difficult to achieve 

a distinctive design in order to increase the desirability of the metal beverage 

containers. In contrast, plastic containers are easier to mold into a wide range of 

shapes, can be mass produced at low cost, and may therefore achieve various designs 

in order to increase the attractiveness and market value of the container. 

23. Plastic containers for beverages or other food items have been in use 

for decades. Many of these containers are made from polyethylene terephthalate 

(PET), and many are produced by blow-molding. The following patents are 

illustrative snapshots within the history of plastic container innovation: 
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• U.S. Patent No. 4,522,779 to Jabarin, filed in November 1983, 

described a process for producing PET containers via blow molding. 

(Appendix E).  

• U.S. Patent No. 8,468,785 to Thomasset, claiming priority to a 

European patent application filed in November 2007, described 

considerations for manufacturing heat-resistant PET containers, for 

example for hot-filled containers. (Appendix F). 

C. The ’441 Patent 

24. The specification of the ’441 patent is directed to a container for storing 

a liquid or solid which “may be formed from molding plastic or other appropriate 

material and a metal lid to cooperate with the container body which may include a 

pop top (or easy-open) lid.” (Ex. 1001, 2:17-20). 

25. Figure 1 of the ’441 patent describes a container with a convex side 

wall 107 that forms a “truncated spherical body” (id., 2:22-27, Fig. 1), while Figure 

2 displays a second container with a cylinder side wall 107 that is substantially 

vertical (id., 2:53-57, Fig. 2). 
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26. Figure 3 of the ’441 patent illustrates the bottom of the container which 

includes some depression 115, 115b. (Id., 3:19-30). Figure 4 shows what appears to 

be a standard lid with a “pull top” arm that can be pivoted to deform a scored or 
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weakened area of the lid to create an opening to allow access to the interior of the 

container. (Id., 3:31-41). 
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27. Figure 5 of the ’441 patent shows an exaggerated view of the lip of the 

container that engages with a corresponding lip of the lid to seal the container, which 

may hold a liquid or a solid therein. (Id., 3:42-46, 2:64-3:3, Fig. 5). 

 

28. Figure 6 of the ’441 patent describes an alternate lid where substantially 

the entire lid can be pulled away using the tab. (Id., 3:47-56; Fig. 6). Figures 7 and 

8 present more detailed versions of Figure 1 with additional markings that designate 

dimensions. (Id., 3:57-64). Figure 9 appears to be similar to Figure 3. (Id., 3:57-64).  

29. The ’441 patent has 20 claims and 2 independent claims. 
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D. Prosecution History 

30. The claims 1-20 of the ’441 patent were filed on November 10, 2023, 

as part of patent application no. 18/506,711. (Ex. 1004, 3-38). Those original claims 

were allowed in a first-action allowance on February 12, 2024. (Id., 211-215). The 

examiner stated that the claims were allowed because Zimmer (U.S. Pat. No. 

10,336,496) did not describe the geometrical limitations of claims 1 and 15, as well 

as certain features including the container body being made of a resin and the lid 

being made of a metal. (Id., 216-227). 

E. The Challenged Claims 

31. I understand that Petitioner is challenging claims 1-20 in the ’441 

patent. 

F. Claim Construction 

32. I understand that claim terms generally are construed in accordance 

with the ordinary and customary meaning they would have to a POSITA at the time 

of the invention in light of the claim language, the specification, and the prosecution 

history. I understand that dictionaries and other extrinsic evidence may be 

considered as well, though such evidence is typically regarded as less significant 

than the intrinsic record in determining the meaning of the claim language. 
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33. For all terms of the challenged claims of the ’441 patent, I have 

interpreted them as they would have been understood by a POSITA at the time of 

the invention. 

34. It is my opinion that there are no terms that require construction to 

address this petition; I do not address terms that may require construction in the 

district court. 

IV. UNPATENTABILITY OF THE ’441 PATENT CLAIMS 

A. Standards for Invalidity 

1. Obviousness 

35. I am informed and understand that a patent cannot be properly granted 

for subject matter that would have been obvious to a person of ordinary skill in the 

art at the time of the alleged invention, and that a patent claim directed to such 

obvious subject matter is invalid under 35 U.S.C. § 103. It is also my understanding 

that in assessing the obviousness of claimed subject matter, one should evaluate 

obviousness in light of the prior art from the perspective of a person having ordinary 

skill in the art at the time the alleged invention was made (and not from the 

perspective of either a layman or a genius in that art). It is my further understanding 

that the question of obviousness is to be determined based on: 

• The scope and content of the prior art; 
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• The difference or differences between the subject matter of the claim 

and the prior art (whereby in assessing the possibility of obviousness 

on should consider the manner in which a patentee and/or a Court has 

construed the scope of a claim); 

• The level of ordinary skill in the art at the time of the alleged invention 

of the subject matter of the claim; and 

• Any relevant objective factors (the “secondary indicia”) indicating 

nonobviousness, including evidence of any of the following: 

commercial success of the products or methods covered by the patent 

claims; a long-felt need for the alleged invention; failed attempts by 

others to make the alleged invention; copying of the alleged invention 

by others in the field; unexpected results achieved by the alleged 

invention; praise of the alleged invention by the alleged infringer or 

others in the field; the taking of licenses under the patent by others and 

the nature of those licenses; expressions of surprise by experts and those 

skilled in the art at the subject matter of the claim; and whether the 

patentee proceeded contrary to accepted wisdom of the prior art. 

B. Ground 1: Metzger, Protais, and Kaminski render claims 1-20 

obvious 

36. U.S. Patent No 8,141,741 B2 was issued to Metzger et al. on March 27, 

2012. Metzger was first published on August 27, 2009, as US 2009/0212004 A1. 
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Metzger is titled “Vacuum Container with Protective Features” and is directed to 

containers for food and beverages. (Metzger, 1:15; 1:21-25). Metzger’s “protective 

features” improve the container by maintaining a vacuum when the container is used 

for hot-fill or including food sterilization processes (see id., 1:45-49; 2:27-31). In 

addition, Metzger teaches that the container can resist forces during manufacture, 

filling, processing, sales and transport without deformation. (Id., 1:50-53). The 

container can be manufactured using a wide array of materials (including plastics; 

see id., 3:57-58), can be combined with a variety of container ends to seal the 

container (including “pop-top” or “pull top” lids; see id., 3:43-47), and can be used 

to contain different types of food materials (including liquids; see id., 3:51-56). 

37. Figure 1 below illustrates a perspective view of Metzger’s container 

without a container top. Figure 2 below displays a side view illustrating the container 

with one example type of container top. 
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Metzger, Figures 1 and 2 

38. U.S. Patent No. 4,465,204 issued to Kaminski on August 14, 1984, and 

is directed to an easy-open pull tab for a can container. (Kaminski, Abstract; 2:65). 

The lid (referred to as the “can end”) is manufactured from a “relatively ductile 

metal, such as aluminum.” (Id., 3:2-3). The lid attaches to a cylindrical container 

through cooperation with a “circumferentially extending raised edge 2." (Id., 2:67-

3:1). A top view of Kaminski’s lid is shown in Figure 1, reproduced below. 
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Kaminski, Fig 1 

39. U.S. Patent No. 8,524,349 (B2) was issued to Protais et al. on 

September 3, 2013, and claims priority to a PCT filed on July 13, 2007. (Ex. 1008). 

Protais is directed to a thermoplastic bottom for hollow containers. (Protais, 1:7-9). 

The container bottom, as displayed below in Protais’ Figures 1 and 3, contained 

various ribs, notches, and grooves that cooperated to function as a strong base for 

thinner walls when compared to other container bottoms. (Id., 3:14-25; 6:20-27; 

6:56-61). Furthermore, in the case of impact, the design of Protais’ container bottom 

allowed for resistance from deformation. (Id., 3:18; 6:47-48). 
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Protais, Figs. 1 and 3 

1. Motivation to Combine Metzger, Protais, and Kaminski with 

a Reasonable Expectation of Success. 

40. A POSITA would have found it obvious to combine the teachings and 

disclosures of Metzger, Protais, and Kaminski. Specifically, the teachings of 

Metzger would have directed a POSITA to enhance the body of Metzger’s container 

using the improved base design of Protais through inclusion of features such as ribs, 

notches, and grooves. In addition, Metzger only explicitly describes a few limited 

configurations for the lid attached to Metzger’s container end but does not require a 

specific type of lid to be used. (See Metzger, 3:43-46; 9:43-45). A POSITA would 

have been guided by the teachings of Kaminski and would have found it obvious not 

only to try, but would have found it advantageous to implement Kaminski’s easy-

to-implement lid with marked improvements over other configurations.  
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41. The combination of these references would have involved only simple 

modifications to the base of a plastic container that were already described in Protais. 

The combination also only required a simple connection of Kaminski’s lid to the 

combined plastic Metzger-Protais container.  

42. A POSITA would have also had additional reasons to combine 

Metzger, Protais, and Kaminski. First, a POSITA would have been well aware of the 

rudimentary steps and methods necessary to combine Metzger’s plastic container 

body with Protais’ plastic container base. The resulting combination of Metzger and 

Protais would have been an entirely predictable result to a POSITA. Metzger itself 

teaches that a plastic container can have “sidewalls 20 and bottom end wall 32 [that] 

are contiguously formed or molded from a single piece of material.” (Metzger, 7:58-

60). In the same way, Protais described a thermoplastic container (a “hollow body”), 

which is “obtained by blowing or stretch-blowing of a preform, said hollow bodies 

comprising a side wall and a bottom joined to said side wall.” (Protais, 4:24-28). 

Both Metzger and Protais’ containers were configured to hold liquids. (Metzger, 

3:51-55, 4:7-9; Protais, 2:24-35, 2:55-56). Additionally, a POSITA would have been 

motivated to use the features of Protais’ base on the container body taught by 

Metzger, because the combined container would have increased strength and 

resistance to deformation as a result of the ribs, grooves, and notches of Protais’ 

base. (Id., 3:14-25; 6:20-27; 6:56-61; 6:47-48).  
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43. The complete Metzger-Protais-Kaminski combination would have also 

been a simple combination of known elements. Metzger indicates that many 

different types of lids could be implemented with the container body (Metzger, 3:43-

47). Metzger did not describe, in detail, the kinds of lids that could be used by one 

creating a container with Metzger’s body. However, Kaminski does describe an 

example of such a lid and a POSITA would have found it obvious to look to 

Kaminski for teachings of a pull tab lid for a beverage container. (Kaminski, 1:5-8). 

Furthermore, a POSITA would have been motivated to use Kaminski’s pull tab lid 

with Metzger’s container because Kaminski explains how to configure a lid that 

retains the pull tab after the lid is opened for ecological and safety reasons, while 

using less metal and being easier to open than other can end styles. (Kaminski, 1:5-

8; 1:14-17; 1:27-31). As such, a POSITA would have found it obvious to implement 

the designs of Protais and Kaminski when augmenting the container body of 

Metzger. 

2. Claim 1: 

a. Element [1.Pre]: “A container comprising:” 

44. Metzger disclosed a container. (See Metzger, 3:59-60 (“Referring to 

FIG. 1, a perspective view of a container 1 is shown”)). Figure 2 of Metzger, 

reproduced below, illustrated “a side view of container 1 . . . including body 10 

having a vertical axis 13 and a center portion 21." (Id., 4:12-14). 
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Metzger, Fig. 2 

b. Element [1.A]: “a container body, the container body 

defining a first opening to an interior of the container 

body; and” 

45. Metzger disclosed a container body in the form of a “body 10” of 

container 1. (Metzger, 4:12-14, Figure 1, Figure 2). Metzger’s container had a “neck 

opening 48” that forms a first opening. (Id., 4:40-41, Figure 1). 
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Metzger, Fig. 1 (Annotated) 
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Metzger, Fig. 2 (Annotated) 

46. The container of Metzger was configured to hold contents (see, e.g., id. 

at 4:7-11); thus, it had an interior.  
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c. Element [1.B]: “a lid connected to the container body 

and covering the first opening to the interior of the 

container body;” 

47. Metzger disclosed a variety of lids that could connect to the container 

body 10 to cover the first opening, including a “closure 60” illustrated in Figure 2 

and a “pull off end 90” shown in Figure 6. (See Metzger, 4:29; 9:43-45; 9:54-59; 

Figures 2, 5, and 6). Annotated Figures 2 and 6 of Metzger below illustrate example 

lids that could be connected to the container body. 
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Metzger, Fig. 2 (Annotated) 
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Metzger, Fig. 6 (Annotated) 

48. However, although Metzger’s figures illustrated only a couple types of 

container ends, Metzger explained that the container could be closed by any of a 

variety of suitable ends, including “pop-top” or “pull top” lids. (Metzger, 3:43-47). 
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49. Kaminski also disclosed a lid in the form of a “can end." (Kaminski, 

2:68; Figure 1 (annotated below)). The can end was “of generally circular shape 

including a circumferentially extending raised edge 2 for attaching can end 1 to a 

suitable cylindrical beverage can 3." (Kaminski, 2:65-3:4). 

 

Kaminski, Fig. 1 (Annotated) 

50. Since Metzger described that its container could be used with any of a 

variety of can ends, a POSITA would have found it obvious to use a lid like 

Kaminski’s with Metzger’s container because Kaminski provided details about the 

configuration of a pull-tab lid that are not explicit in Metzger. A POSITA would 

have been motivated to use Kaminski’s lid with Metzger’s container because, as 

explained by Kaminski, its features simplify manufacturing, use less metal, and 
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make the can easier to open, while retaining the pull-tab for ecological and safety 

reasons. (Kaminski, 1:14-17; 1:27-31). 

d. Element [1.C]: “wherein the container body is made 

out of a resin;” 

51. Metzger disclosed a container that was made of a resin, such as “various 

plastics." (Metzger, 3:56-58). It would have been obvious to a POSITA that plastics 

can be made out of a resin. (See Ex. 1007 (defining resin as “any of numerous 

physical similar polymerized synthetics … to form plastics.”)) It was also 

recognized, and repeated in the ’441 patent that the container body is made of plastic. 

(Ex. 1001, 2:43-45: “container body may be made of appropriate plastic/synthetic 

resin, typically polyethylene terephthalate (PET) resin;” see also, id., Abstract, 1:48-

50, 2:15-21, 3:3-11). 

e. Element [1.D]: “wherein the lid is made out of a 

metal;” 

52. Metzger disclosed a “container end” (a lid) that was “made of metals, 

such as steel or aluminum.” (Metzger, 3:49-50). 

f. Element [1.E]: “wherein the container body comprises 

a container side wall and a base portion connected to 

the container side wall;” 

53. The container of Metzger had a container side wall in the form of a 

“sidewall 20.” (Metzger, 3:60-62). The container also had a “bottom seal structure 

30 at the lower end of container body 10...[that] may couple and seal a bottom end 
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wall 32 to container body 10." (Id., 7:51-54). Alternatively, the sidewall 20 and 

bottom end wall 32 were “contiguously formed or molded from a single piece of 

material." (Id., 7:58-60). Thus, the bottom end wall 32 and, optionally, the seal 

structure 30, formed a base portion for the container. Figure 2 of Metzger is 

annotated below to illustrate the container’s side wall and base portion. 
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Metzger, Fig. 2 (Annotated) 

54. Protais supplemented Metzger’s disclosure by further describing a 

base. Protais generally disclosed a bottom section (e.g., a base portion) for containers 
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made from thermoplastic materials. (Protais, Abstract; 1:7-12). Protais’ bottom 

section was designed to improve prior art container bottoms by, for example, 

providing a base that was “capable of recovering its initial shape after being dropped 

and subsequent deformation." (Id., 3:13-14). Furthermore, the base of Protais was, 

“[f]or an identical wall thickness…stronger than most previously known bottle 

bottoms” (id., 3:19-21) and, “[f]or a desired strength…can be produced with less 

material” (id., 3:23-24). 

55. A POSITA would have been motivated to combine Metzger and Protais 

by using the design of Protais’ container bottom section on Metzger’s container to 

achieve the above-described benefits identified by Protais. A mockup of the 

combination of Metzger’s container with Protais’ base, based on Figure 2 of Metzger 

and Figure 2 of Protais, is illustrated below. 
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Example Combination of Metzger and Protais 

g. Element [1.F]: “wherein the base portion comprises a 

bottom and a first depression formed therein, the first 

depression extending upwardly from the bottom;” 

56. The bottom end wall 32 of Metzger (forming at least part of a base 

portion) had a bottom, in the form of a surface on which the container rests when 

standing on the bottom end wall 32 as shown in Figure 2. Furthermore, the bottom 

end wall 32 had a “concave recession." (Metzger, 7:60-64). However, Metzger did 

not provide details about the concave recession, but Protais did. 
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57. As illustrated in Protais’ Figures 1 and 3, annotated below, the container 

bottom of Protais – forming at least part of the claimed base portion – had a 

“transverse support surface 6” (e.g., a bottom) and various reinforcing portions such 

as “reinforcing grooves 3." (Id., 4:41-44; 4:55; 5:1-2; 5:62-6:3).  At least one of the 

reinforcing grooves 3 forms a first depression. 

 

Protais, Fig. 1 (Annotated) 
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Protais, Fig. 3 (Annotated) 

h. Element [1.G]: “wherein the first depression at least 

partially defines a first outline;” 

58. The ’441 patent does not provide any explanations regarding an 

“outline,” and this term is only recited in the claims. Consistent with a dictionary 

definition of “[a] line described in the plane of vision by the outer boundary any 

object or figure” (Ex. 1007, 4) Protais disclosed this feature. The reinforcing grooves 

3 on Protais’ container bottom each have an outer edge – that is, an edge farthest 

from the center of the bottom, when viewed from below as in Figure 1. These outer 
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edges of the reinforcing grooves together formed a first outline that traces these outer 

edges. An example first outline is annotated on Protais’ Figure 1 below. The first 

depression partially defined the first outline because its outer edge formed a portion 

of the outline. 

 

Protais, Fig. 1 (Annotated) 

i. Element [1.H]: “wherein the base portion further 

comprises a center element centered with respect to the 

first outline at least partially defined by the first 

depression;” 

59. Protais’ container base had a center element in the form of an “axial 

disc 12 [that] projects in the transverse central part 11." (Protais, 5:11-12). The disc 
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“correspond[s] to the injection point of the preform” from which the container base 

was manufactured. (Id., 6:64-65; 7:3-5). As shown in annotated Figure 1 below, the 

axial disc 12 was centered with respect to the first outline formed according to the 

discussion in element [1.G]. 

 

Protais, Fig. 1 (Annotated) 
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j. Element [1.I]: “wherein each of the center element, and 

the first outline at least partially defined by the first 

depression, is centered with respect to the container 

side wall;” 

60. The axial disc 12 of Protais (center element) was centered with respect 

to the first outline, as discussed with respect to element [1.H]. As further shown in 

Figure 1, annotated below, both of these elements were centered with respect to the 

base portion. In the combination with Metzger, where Protais’ base would have 

replaced the bottom end of Metzger’s container, a POSITA would have understood 

and found it obvious that the center element and first outline would also be centered 

with respect to the container side wall as disclosed by Metzger because the base 

portion can be integrally formed with the container side walls (see Metzger, 7:58-

60; Protais, 4:24-28). This would have been a simple substitution of the base, and 

would not have required changes to the sidewalls of Metzger’s container. Thus, the 

base portion could be centered with respect to the container side wall such that the 

first outline and center element were also centered with respect to the container side 

wall. 
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Protais, Fig. 1 (Annotated) 

k. Element [1.J]: “wherein each of the center element, 

and the first outline at least partially defined by the 

first depression, is centered with respect to the base 

portion;” 

61. Protais’ Figure 1, annotated below, illustrated that the axial disc 12 

(center element) and the first outline are each centered with respect to the bottom 4 

(base portion). 
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Protais, Fig. 1 (Annotated) 

l. Element [1.K]: “wherein the cross-sectional diameter 

of the first opening to the interior of the container body 

is less than a cross-sectional diameter of a middle 

portion of the container side wall;” 

62. Metzger disclosed this feature. As described with respect to element 

[1.A], Metzger’s container had a “neck opening 48” that forms a first opening to the 

interior of the container body. (Metzger, Fig. 1, 4:40-41). The neck opening had a 

maximum opening width (cross-sectional diameter) that was, “[i]n an exemplary 

twenty-six ounce embodiment,” about 2.89 inches. (Id., 4:41-44). Metzger’s 
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container had a “middle portion” in the form of a side wall section that extended 

between the “first protective feature 24” and the “second protective feature 26,” 

shown in annotated Figure 2 below. This middle portion of Metzger’s container 

varied in diameter but had, for example, a “principal diameter 12,” as shown in 

Figure 2. (Id., 4:14-15). In the embodiment of the container that holds twenty-six 

ounces, the principal diameter 12 was 3.01 inches, which is greater than the 2.89-

inch cross-sectional diameter of the neck opening 48. (Id., 4:15-17). Furthermore, 

the middle portion of the container shown in Figure 2 had other cross-sectional 

diameters that were even greater than the principal diameter 12, including, for 

example, a “first feature diameter 14” and a “second feature diameter 16” that could 

each be 3.46 inches (id., 6:19-20; 6:23-24; 6:62-65). 
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Metzger, Fig. 2 (Annotated) 

m. Element [1.L]: “wherein the base portion defines a 

diameter that is less than the cross-sectional diameter 

of the middle portion of the container side wall;” 

63. Metzger and Protais teach or suggest this feature. As described with 

respect to element [1.K], the middle portion of Metzger’s container had cross-
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sectional diameters that range from a diameter of 3.01 inches, at a narrowest point, 

to 3.46 inches at its widest points. (Metzger, 4:15-17; 6:19-20; 6:23-24; 6:62-65; 

Fig. 2). As described with respect to element [1.E], Metzger disclosed a base portion 

that includes “bottom seal structure 30." (Metzger, 7:51-54; Fig. 2). In one example, 

the bottom seal structure had a diameter of 3.31 inches. (Id., 7:24-26). However, 

Metzger explained that a “tapered transition 34,” connecting a lower portion of the 

container to the bottom seal structure, could have a slope with “angles greater or 

lesser than 12 degrees” from the vertical axis. (Id., 7:22-29). Increasing the slope of 

the tapered transition 34 from 12 degrees to a larger angle from the vertical axis 

would cause the cross-sectional diameter of the bottom seal structure 30 to decrease 

correspondingly. A POSITA would have found it obvious to increase or decrease 

the cross-sectional diameter of the bottom seal structure and correspondingly 

decrease or increase the slope of the tapered transition, since these modifications are 

contemplated by Metzger. A POSITA would have understood the scope of these 

changes to include forming a bottom diameter that was less than the middle body’s 

narrowest cross-sectional diameter 12. 

64. In the combination of Metzger’s container with Protais’ base discussed 

with respect to element [1.E], a POSITA would have found it obvious for the cross-

sectional diameter of the base to be approximately equal to, or less than, the diameter 

of the bottom seal structure 30 discussed above in Metzger’s disclosure because 
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these sizes would have been merely ornamental and would have enabled the base to 

be formed integrally with the container body. (See Metzger, 7:58-60; Protais, 4:24-

28). Accordingly, the base section of the combined container could define a diameter 

that was less than the diameter of the middle portion of the container side wall, as 

illustrated in the diagram of the example combination below. 

 

Example Combination of Metzger and Protais 
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n. Element [1.M]: “wherein a lower portion of the 

container side wall extends downwardly from the 

middle portion of the container side wall to the base 

portion of the container body, the lower portion along 

its entirety being greater in diameter along its entirety 

than the base portion, including the bottom, thereby 

rendering the container body stemless;” 

65. As discussed above, the combination of Metzger and Protais disclosed 

a container with a container side wall and a base portion. Furthermore, the “middle 

portion” of the side wall of Metzger’s container can be defined as a portion of the 

wall extending between the “first protective feature 24” and the “second protective 

feature 26." (See 1.K]). Metzger’s container side wall further had a “tapered 

transition 34” that connects the “second protective feature 26” of the container to the 

base. (Metzger, 7:22-24). This tapered transition, which formed a lower portion of 

the container side wall, was “angled from the vertical axis at an angle of about 12 

degrees …[but] may be provided angles greater or lesser than 12 degrees." (Id., 7:26-

29). Since the tapered transition (lower portion of the sidewall) was angled from the 

vertical and this angle was towards the interior of the container as depicted in 

Metzger’s Figure 2, the tapered transition caused the lower portion of the container 

side wall to decrease in diameter from the second protective feature 26 to the base. 

Thus, in the combination with Protais in which Metzger’s container is integrally 

formed with Protais’ container bottom, the tapered transition would have had a 

greater diameter along its entirety than the container bottom. 
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Example Combination of Metzger and Protais 

66. The proposed combination satisfies the limitation that the container be 

rendered “stemless” for the reasons explained above, because its lower portion along 

its entirety is greater in diameter along its entirety than the base portion, including 

the bottom. Further, even if the “thereby” transitional phrase is ignored and the 

“stemless” limitation is construed to require a stemless container body independent 

of the prior claim limitations, the container in the combination is stemless, as 

illustrated in the annotated figures above. 

o. Element [1.N]: “wherein the container body further 

comprises a circular neck extending from the container 

side wall so that the container side wall extends 

between the circular neck and the base portion;” 

67. Metzger disclosed a neck in the form of “neck 40” that was circular 

because the container was circular. (Metzger, 4:21; Fig. 2; 3:62-65 (“Body 10 is 

generally a cylinder having a circular cross section.”)) The neck 40 extended from 

the container side wall of Metzger’s container. (Id., 4:21-24 (the neck 40 “extend[s] 
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upward from a tapered transition 22 along the vertical axis of container body 10.”)) 

As a result, Metzger’s container had a container side wall that extended between the 

circular neck 40 and the base portion (e.g., bottom seal structure 30 and bottom end 

wall 32), as shown in annotated Figure 2 below. 
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Metzger, Fig. 2 (Annotated) 
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p. Element [1.O]: “wherein an upper edge of the 

container side wall is adjacent to the circular neck of 

the container body;” 

68. The container side wall of Metzger’s container had an upper edge that 

was adjacent to the neck 40, such as a top circumference of the side wall before the 

beginning of the neck 40, as annotated in Figure 2 below. (See Metzger, 4:21-24; 

Fig. 2). 
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Metzger, Fig. 2 (Annotated) 

q. Element [1.P]: “wherein the container body further 

comprises a lip at an end of the circular neck opposite 

the upper edge of the container side wall;” 

69. Metzger’s container body 10 had a lip in the form of a “rim or lip, 

shown as neck edge 42, [that] may be curled or rounded to provide a suitable sealing 

surface." (Metzger, 4:32-33; Fig. 2). As shown in enlarged and annotated Figure 2 

below, the neck edge 42 was at an end of the neck 40 that is opposite the upper edge 

of the container side wall (i.e., at a top of the neck 40 whose bottom is adjacent to 

the side wall’s upper edge). 

 

Metzger, Fig. 2 (Cropped and Annotated) 
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r. Element [1.Q]: “wherein the circular neck is adjacent 

to the lip;” 

70. The annotations to Metzger’s Figure 2 provided in element [1.P] 

illustrate that the neck 40 (circular neck) was adjacent to the neck edge 42 (lip). 

s. Element [1.R]: “wherein a first portion of the lid is 

above the lip of the container body;” 

71. Metzger and Kaminski disclose this feature. As described with respect 

to element [1.B], Metzger disclosed a variety of lids that can connect to the container 

body 10, including, for example, the closure 60 in Figure 2 and the pull off end 90 

shown in Figure 6. (See Metzger, 4:29; 9:43-45; 9:54-59; Figures 2, 5, and 6). Since 

at least some of these lids attach to the top of the container body 10, a portion of 

such lids was above the neck edge 42 (lip) of the container body. Kaminski disclosed 

a lid that had a first portion in the form of “a circumferentially extending raised edge 

2,” as identified in annotated Figures 1 and 3 below. (Kaminski, 2:67-68; Figure 1, 

Figure 3). 
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Kaminski, Fig. 1 (Annotated) 

 

Kaminski, Fig. 3 (Annotated) 

72. The raised edge facilitated “attaching can end 1 to a suitable cylindrical 

beverage can 3." (Id., 2:68-3:1). Accordingly, and for the reasons discussed with 

respect to element [1.B], it would have been obvious for the raised edge of 
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Kaminski’s lid to attach to the neck edge 42 of Metzger’s container to seal the 

combined container. In this configuration, the raised edge 2 of Kaminski’s lid (the 

first portion of the lid) was above the neck edge 42 (lip) of the combined container. 

t. Element [1.S]: “wherein the first portion of the lid 

defines a first circular shape;” 

73. Kaminski disclosed this feature. As described in element [1.R], 

Kaminski disclosed a first portion of a lid in the form of the “raised edge 2." 

(Kaminski, 2:67-68; Figure 1, Figure 3). Annotated Figures 1 and 3 below show that 

the first portion of the lid defined a first circular shape by, for example, a 

circumference extending around the lid positioned at or near the outermost point on 

the raised edge. 
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Kaminski, Fig. 1 (Annotated) 

 

Kaminski, Fig. 1 (Annotated) 

u. Element [1.T]: “wherein the first portion of the lid 

further defines a second circular shape around which 

the first circular shape circumferentially extends;” 

74. Kaminski disclosed this feature. Annotated Figures 1 and 3 below show 

that the raised edge of Kaminski’s lid (first portion of lid) defined a second circular 

shape by, for example, a circumference extending around the lid at or near an inner 

side of the raised edge. As further shown in these annotated figures, the first shape 

(see element [1.S] circumferentially extended around the second circular shape). 
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Kaminski, Fig. 1 (Annotated) 

 

Kaminski, Fig. 3 (Annotated) 
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v. Element [1.U]: “wherein the second circular shape 

defined by the first portion of the lid is concentric with 

the first circular shape defined by the first portion of 

the lid;” 

75. Kaminski’s Figure 1, as annotated in element [1.T], shows that the 

second circular shape was concentric with the first circular shape. 

w. Element [1.V]: “wherein the first circular shape 

defined by the first portion of the lid is radially 

positioned between the container side wall and the 

second circular shape defined by the first portion of the 

lid;” 

76. Metzger and Kaminski disclose this. As described with respect to [1.K], 

Metzger’s container side wall varies in diameter but had, for example, a “principal 

diameter 12” and a “first feature diameter 14” that are each larger than a diameter of 

the container’s neck opening. (Metzger, 4:14-17; 4:41-44; 6:19-20; 6:23-24; 6:62-

65). When Metzger’s container was combined with Kaminski’s lid, the raised edge 

2 of Kaminski’s lid would interface with the neck edge 42 of Metzger’s container. 

(See [1.B] and [1.R]). Since the raised edge defined the first circular shape by, for 

example, a circumference positioned at or near the raised edge’s outermost point, a 

POSITA would have understood that the first circular shape had a smaller diameter 

than the container side wall at the principal diameter or first feature diameter. Thus, 

the first circular shape had a smaller radius than at least part of the container side 

wall, and a greater radius than the second circular shape. 
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x. Element [1.W]: “wherein a second portion of the lid 

extends horizontally and is positioned so that the 

second circular shape is radially positioned between 

the second portion of the lid and the first circular 

shape;” 

77. Kaminski’s lid had a second portion that extends horizontally, as shown 

in annotated Figures 1 and 4 below. 

 

Kaminski, Fig. 1 (Annotated) 

 

Kaminski, Fig. 4 (Annotated) 
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78. Furthermore, as the below annotations to an enlarged portion of 

Kaminski’s Figure 1 demonstrate, the second circular shape discussed with respect 

to element [1.T] was positioned such that a radius from a centerpoint of the lid to the 

second circular shape (R2, below in yellow) was greater than a radius from the 

centerpoint to the outer circumference of the second portion of the lid (R1). A radius 

(R3) from the centerpoint to the first circular shape, as discussed with respect to 

element [1.S], was in turn greater than the radius from the centerpoint to the second 

circular shape. Thus, the second circular shape of Kaminski’s lid was radially 

positioned between the lid’s second portion and the first circular shape. 
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Kaminski, Fig. 1 (Cropped and Annotated) 
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y. Element [1.X]: “wherein the second portion of the lid 

defines a total area across which the second portion of 

the lid extends horizontally;” 

79. The second portion of Kaminski’s lid, described in element [1.W], had 

a total area that represented the area of the horizontal portions of the lid. 

z. Element [1.Y]: “wherein the second portion of the lid 

comprises a weakened or scored area;” 

80. The second portion of Kaminski’s lid had a weakened or scored area in 

the form of a “score or tear line 5." (Kaminski, 3:7-10; Fig. 1). Raising a pull tab 10 

on the lid would “initiate[] a tear along the score line 5” (id., 3:49-51), causing “the 

score line 5…to tear therearound" (id., 3:56-58). 
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Kaminski, Fig. 1 (Annotated) 

aa. Element [1.Z]: “wherein the weakened or scored area 

is less than the total area across which the second 

portion of the lid extends horizontally;” 

81. Kaminski disclosed this feature. The annotated figures in elements 

[1.W] and [1.Y] demonstrate that the weakened or scored area was less than the total 

area across which the second portion of the lid extends horizontally. 

bb. Element [1.AA]: “wherein the lid further comprises an 

arm connected to the second portion of the lid and 

radially positioned within the second circular shape;” 

82. Kaminski’s lid further included an arm in the form of “pull tab 10,” 

labeled in annotated Figure 1 below. (Kaminski, 3:15-19; 3:49-52). The pull tab 10 

was connected to the lid by a rivet 9.  (Id., 3:15-17). Finally, the pull tab 10 was 

radially positioned within the second circular shape, as identified in element [1.T], 

because the pull tab was inside of the radius of the second circular shape as viewed 

from the top of the can. 
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Kaminski, Fig. 1 (Annotated) 

cc. Element [1.AB]: “wherein the arm comprises opposing 

first and second end portions;” 

83. The pull tab (i.e., arm) disclosed by Kaminski had a “finger end 14” 

(e.g., a first end portion) and a “nose portion 11” (e.g., a second end portion). 

(Kaminski, 3:17-18; 3:27-29; Figure 1). As can be seen in Figure 1, annotated below, 

the finger end and nose portion are at opposite ends of the pull tab 10. 
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Kaminski, Fig. 1 (Annotated) 

dd. Element [1.AC]: “wherein the arm is pivotable from a 

first position, in which the arm extends horizontally 

and the weakened or scored area is not deformed, to a 

second position, in which the arm does not extend 

horizontally and the weakened or scored area is 

deformed to provide a second opening to the interior of 

the container body;” 

84. Kaminski’s pull tab was pivotable, as illustrated in Figures 1, 3, and 5-

6. First, Figures 1 and 3, annotated below, respectively depicted a top and side view 

of a first position in which the pull tab extends horizontally – that is, approximately 

parallel to the plane of the lid. In this position, the score or tear line 5 (i.e., weakened 

or scored area) was not deformed. 
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Kaminski, Figs. 1 and 3 (Annotated) 

85. Then, Figure 5 illustrated how “when the pull tab 10 is raised” – pivoted 

to a second position in which it did not extend horizontally – “the nose portion 11 

thereof initiates a tear along the score line 5” – deforming the score line. (Kaminski, 

3:49-51). 
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Kaminski, Figs. 5 and 6 (Annotated) 

ee. Element [1.AD]: “wherein an upper portion of the 

container side wall extends upwardly from the middle 

portion of the container side wall to the upper edge of 

the container side wall, the upper portion along its 

entirety being greater in diameter than the first 

opening to the interior of the container body;” 

86. As discussed in element [1.O], the container side wall of Metzger’s 

container had an upper edge at, for example, a top circumference of the side wall 

before the beginning of the neck 40, as annotated in Figure 2 below. (See Metzger, 

4:21-24; Fig. 2). An upper portion of the container side wall, in the form of a “tapered 

transition 22,” extended upwardly from the middle portion of the container side wall 

to the upper edge, as shown in annotated Figure 2 below. (Id., 4:51-54). For example, 
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Metzger explained how the curvature of the tapered transition could “create an 

aesthetically pleasing container top, provide a user with increased leverage for 

opening the top, and/or prevent the container top and closure from experiencing 

some amount of the unavoidable contact that containers typically have with adjacent 

containers or other structures during manufacture, shipping, and/or use." (Id., 5:5-

11).  
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Metzger, Fig. 2 (Annotated) 

87. As shown in Figure 2, an enlarged portion of which is annotated below, 

the tapered transition was greater in diameter along its entirety than the diameter of 

the neck opening (i.e., the first opening to the interior of the container’s body) 
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because the tapered transition had a monotonic slope that caused the cross-section 

to monotonically decrease from the middle portion of the container side wall to the 

upper edge. 

 

Metzger, Fig. 2 (Enlarged and Annotated) 

ff. Element [1.AE]: “wherein the container body contains 

a liquid therewithin;” 

88. Metzger disclosed this feature. The container described by Metzger 

“may be sized to store about twenty-six ounces of liquid contents or combination of 

liquid and solid contents." (Metzger, 4:7-9; see also 3:51-55 (describing the 

container as a food container suitable to store liquid, among other substances)). 
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gg. Element [1.AF]: “wherein the lid cooperates with the 

lip to provide a seal so that the liquid contained within 

the container body is sealed against leaking out from 

between the container body and the lid;” 

89. Metzger and Kaminski disclose this feature. Metzger described the 

“neck edge 42” (e.g., a lip) as being a “suitable sealing surface." (Id., 4:32-33). 

Kaminski disclosed a can end that had a “raised edge 2 for attaching can end 1 to a 

suitable cylindrical beverage can 3." (Kaminski, 2:65-3:4). It would have been 

obvious for the raised edge of Kaminski’s lid to cooperate with (e.g., seal against) 

Metzger’s neck edge, because a POSITA would have been motivated to ensure that 

the container did not leak when it contains a liquid as disclosed by both Metzger and 

Kaminski. (See Metzger, 1:29-33; 3:47-48; 4:32-33; Kaminski, 3:1 (the container 

was a beverage can)). 

hh. Element [1.AG]: “wherein, when the arm of the lid is 

in the first position and the weakened or scored area is 

not deformed: the first end portion of the arm is not 

positioned above the weakened or scored area of the 

second portion of the lid; and at least a portion of the 

second end portion of the arm is positioned above the 

weakened or scored area of the second portion of the 

lid;” 

90. Kaminski disclosed this feature. As described with respect to element 

[1.AC], the pull tab (i.e., arm) of Kaminski’s lid had a first, horizontal position as 

depicted in Figures 1 and 3. In this position, the “finger end 14” (first end portion) 

was not positioned above the score line 5 (weakened or scored area). (Kaminski, 
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3:27-29; Figure 1). At the same time, the “nose portion 11” (second end portion) was 

positioned above the score line 5, as illustrated in annotated Figure 1 below. (Id., 

3:17-18). For example, the nose portion 11 was positioned such that it “initiates a 

tear along the score line 5” when the pull tab was raised. (Id., 3:49-51). 

 

Kaminski, Fig. 1 (Annotated) 
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ii. Element [1.AH]: “wherein the container side wall 

extends between the circular neck and the base portion 

so that:  

the upper portion of the container side wall defines a 

first angle: between the upper portion of the container 

side wall and the bottom of the base portion, and with 

respect to the bottom of the base portion;  

the middle portion of the container side wall defines a 

second angle: between the middle portion of the 

container side wall and the bottom of the base portion, 

and with respect to the bottom of the base portion;  

the lower portion of the container side wall defines a 

third angle: between the lower portion of the container 

side wall and the bottom of the base portion, and with 

respect to the bottom of the base portion;  

the first angle is an acute angle;  

the third angle is an obtuse angle;  

the second angle is greater than the first angle; and  

the third angle is greater than the second angle;” 

91. The container side wall of Metzger’s container extended between the 

neck and the base portion, as discussed with respect to element [1.N]. A first angle 

can be defined between the tapered transition 22 (the upper portion of the container 

side wall; see Metzger, 4:51-52) and the bottom of the base portion. As annotated in 

Metzger’s Figure 2 below, a tangent line to the tapered transition 22 intersects a line 

parallel to the plane of the container’s bottom, forming two supplementary angles 

that are defined “between the upper portion of the container side wall and the bottom 
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of the base portion.” The angle facing the container satisfied the claimed requirement 

that the first angle be further defined “with respect to the bottom of the base portion." 

As shown, the first angle was acute. 

 

Metzger, Fig. 2 (Annotated) 

92. A second angle can be defined between a center portion 21 (the middle 

portion of the container side wall; see id., 5:12-13) and the bottom of the base 

portion, at the intersection of a line parallel to the middle portion of the container 

side wall and the line parallel to the plane of the container’s bottom (annotated in 
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Figure 2 below). The second angle facing the container at this intersection satisfied 

the claimed requirement that the second angle be further defined “with respect to the 

bottom of the base portion." As shown, the second angle was approximately 90 

degrees. 

 

Metzger, Fig. 2 (Annotated) 

93. A third angle can be defined between the tapered transition 34 (the 

lower portion of the container side wall; see id., 7:22-24) and the bottom of the base 
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portion, at the intersection of a line tangent to the tapered transition 34 and the line 

parallel to the plane of the container’s bottom (annotated in Figure 2 below). Like 

the first and second angles, the third angle (yellow) facing the container at this 

intersection satisfied the claimed requirement that the third angle be further defined 

“with respect to the bottom of the base portion." As shown, the third angle was 

obtuse. 

 

Metzger, Fig. 2 (Annotated) 
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94. Finally, since the second angle was approximately 90 degrees while the 

first angle was acute, the second angle was greater than the first angle. Likewise, the 

third, obtuse angle was greater than the second, approximately 90-degree angle. 

jj. Element [1.AI]: “wherein the interior of the container 

body extends continuously across the cross-sectional 

diameter of the middle portion at a height midway 

between the circular neck and the base portion so as to 

be interrupted, if at all, only by the liquid contained 

within the container body.” 

95. Metzger did not indicate that there was any obstruction in the container 

at a height midway between the circular neck and base portion that would interrupt 

any liquid contained in the can. 

3. Claim 2: “The container of claim 1, wherein the resin is a 

polyethylene terephthalate (PET) resin.” 

96. Metzger described how its container can be made out of a variety of 

materials, including “various plastics." (Metzger, 3:56-58). However, Metzger did 

not explicitly disclose a PET resin. Instead, Protais provided this disclosure, 

explaining that PET was a common material for manufacturing containers of plastic 

materials. (Protais, 1:13-16). A POSITA would have been motivated to use PET to 

manufacture the container of the combination of Metzger, Protais, and Kaminski 

because, as Protais explained, PET had “good mechanical strength and thermal 

resistance." (Id., 1:50-51). PET also was translucent when blow-molded (id., 1:23-
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25), which enabled presentation of the product contained in the container (id., 1:61-

63). 

4. Claim 3: “The container of claim 1, wherein the container 

body is formed using a blow molding process.” 

97. For the reasons set forth above, the container body recited in claim 1 is 

obvious over the Metzger-Protais-Kaminski combination.  

98. I understand that claim 3 is a product-by-process claim reciting a 

process by which the container body of claim 1 is formed, and that this process 

should not be given patentable weight because the specification of the ’441 patent 

does not attach any particular significance to the blow molding process for forming 

the container body. (See e.g., Ex. 1001, 2:49-52; 3:15-18).  Since claim 3 only recites 

a process by which the container body of claim 1 is formed, claim 3 is obvious over 

the Metzger-Protais-Kaminski combination. 

99. Even if claim 3 were to be given patentable weight, blow molding is 

Applicant Admitted Prior Art for the ’441 patent. For example, the ’441 patent 

describes in its background that plastic containers “have been molded into various 

shapes." (Ex. 1001, 1:36-37). Additionally, as explained above, the ’441 patent 

characterizes all varieties of the blow molding process, namely, biaxial orientation 

blow molding, direct blow molding, and injection blow molding, as “known molding 

processes." (Ex. 1001, 2:49-52). 
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100. In addition, Protais also explained that blow-molding was a known 

process for manufacturing containers. (Protais, 1:10-12; 1:22-24; 1:31-36; 3:32-34; 

4:25-27). 

5. Claim 4: “The container of claim 1, wherein the metal is 

aluminum.” 

101. Metzger and Kaminski disclosed this feature. Metzger, for example, 

explained that a container end that can be attached to the container 1 “may be made 

of metals, such as … aluminum." (Metzger, 3:49-50). Kaminski, likewise, disclosed 

that its can end was manufactured from “a relatively ductile metal, such as 

aluminum." (Kaminski, 3:2-3). 

6. Claim 5 

a. Element [5.A]: “The container of claim 1, wherein the 

metal is aluminum; and” 

102. Metzger and Kaminski disclose this feature for the same reasons 

discussed for claim 4. 

b. Element [5.B]: “wherein the resin is a polyethylene 

terephthalate (PET) resin.” 

103. Protais disclosed this feature for the same reasons discussed for claim 

2. 
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7. Claim 6 

a. Element [6.A]: “The container of claim 1, wherein the 

container body is formed using a blow molding 

process; and” 

104. Protais and the AAPA each disclose the application of blow-molding 

for the same reasons discussed for claim 3. 

b. Element [6.B]: “wherein the resin is a polyethylene 

terephthalate (PET) resin.” 

105. Protais disclosed this feature for the same reasons discussed for claim 

2. 

8. Claim 7 

a. Element [7.A]: “The container of claim 1, wherein the 

metal is aluminum; and” 

106. Metzger and Kaminski disclose this feature for the same reasons 

discussed for claim 4. 

b. Element [7.B]: “wherein the container body is formed 

using a blow molding process.” 

107. Protais and the AAPA each disclose the application of blow-molding 

for the same reasons discussed for claim 3. 

9. Claim 8 

a. Element [8.A]: “The container of claim 1, wherein the 

metal is aluminum;” 

108. Metzger and Kaminski disclose this feature for the same reasons 

discussed for claim 4. 
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b. Element [8.B]: “wherein the resin is a polyethylene 

terephthalate (PET) resin; and” 

109. Protais disclosed this feature for the same reasons discussed for claim 

2. 

c. Element [8.C]: “wherein the container body is formed 

using a blow molding process.” 

110. Protais and the AAPA each disclose the application of blow-molding 

for the same reasons discussed for claim 3. 

10. Claim 9 

a. Element [9.A]: “The container of claim 1, wherein the 

first depression is visible through at least a portion of 

the container body;” 

111. Protais disclosed or suggested this feature. As described with respect to 

element [1.F], Protais disclosed a first depression of a container bottom in the form 

of at least one of the “reinforcing grooves 3." (Protais, 4:41-44; 4:55; 5:1-2; 5:62-

6:3; Figures 1 and 3). Furthermore, Protais explained that a PET container can be 

formed by blowing or stretch-blowing, which “causes a crystallization [of the PET] 

induced by deformation, leaving the material translucent.” (Protais, 1:23-25). Since 

Protais described a container with a translucent container body, a POSITA would 

have found it obvious that the reinforcing groove (the first depression) would have 

been visible through at least a portion of the translucent container body. 

Additionally, as I explain in connection with claim 10, it would have also been 
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obvious to a POSITA that the PET Can be transparent. Therefore, the first depression 

would have been visible through the transparent body of the container. 

b. Element [9.B]: “wherein the base portion further 

comprises a second depression adjacent the first 

depression; and” 

112. Protais’ container bottom also had a second depression adjacent to the 

first depression, in the form of another, neighboring reinforcing groove 3 as shown 

in annotated Figures 1 and 3 below. 

 

Protais, Fig. 1 (Annotated) 
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Protais, Fig. 3 (Annotated) 

c. Element [9.C]: “wherein the second depression is 

visible through the at least a portion of the container 

body.” 

113. For the same reasons the first depression would have been visible 

through a blow-molded PET container discussed in [9.A], the second depression of 

Protais’ container bottom would have been visible through at least a portion of the 

container body. 
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11. Claim 10 

a. Element [10.A]: “The container of claim 1, wherein at 

least a portion of the container body is transparent;” 

114. Element [10.A] is obvious over Metzger in view of Protais. Protais 

described that its container can be made of PET that was translucent. (Protais, 1:23-

25). However, it was well known to a POSITA that PET could be translucent or 

transparent. (Ex. 1017, 23, 28). Therefore, it would have been obvious to form the 

PET container body in the Metzger-Protais-Kaminski combination from transparent 

PET because it would have been a simple choice between two well-known 

alternatives, and it would have improved aesthetics of the container and presentation 

of the product it contained. (Protais, 1:61-63). 

b. Element [10.B]: “wherein the first depression is visible 

through the at least a portion of the container body;” 

115. Protais disclosed this element for the same reasons discussed for 

element [9.A]. 

c. Element [10.C]: “wherein the base portion further 

comprises a second depression adjacent the first 

depression; and” 

116. Protais disclosed this element for the same reasons discussed for 

element [9.B]. 
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d. Element [10.D]: “wherein the second depression is 

visible through the at least a portion of the container 

body.” 

117. Protais disclosed this element for the same reasons discussed for 

element [9.C]. 

12. Claim 11: “The container of claim 1, wherein the center 

element of the base portion is a downward extending 

protrusion.” 

118. Protais disclosed this feature. As described above, Protais disclosed a 

center element in the form of an “axial disk 12." (Protais, 5:11-13; Figure 3). The 

axial disk “project[s] downward, that is, out of the container provided with the 

bottom 4.” Id. 
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Metzger, Fig. 3 (Annotated) 

13. Claim 12 

a. Element [12.A]: “The container of claim 1, wherein the 

base portion further comprises a second depression 

adjacent the first depression; and” 

119. Protais disclosed this element for the same reasons discussed for 

element [9.B]. 
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b. Element [12.B]: “wherein the second depression at 

least partially defines the first outline.” 

120. As described with respect to [9.B], Protais disclosed a second 

depression as a reinforcing groove 3, which neighbored the reinforcing groove that 

formed the first depression. As shown in annotated Figure 1 below, the second 

reinforcing groove, like the first reinforcing groove, at least partially defined the first 

outline because each reinforcing groove had an outer edge that formed the first 

outline. See [1.G]. 

 

Protais, Fig. 1 (Annotated) 

EX-1002 IPR2024-01000



 

- 89 - 

14. Claim 13 

a. Element [13.A]: “The container of claim 1, wherein the 

center element of the base portion is a downward 

extending protrusion; and” 

121. Protais disclosed this element for the same reasons discussed for claim 

11. 

b. Element [13.B]: “wherein the base portion further 

comprises a second depression adjacent the first 

depression.” 

122. Protais disclosed this element for the same reasons discussed for 

element [9.B]. 

15. Claim 14: “The container of claim 13, wherein the second 

depression at least partially defines the first outline.” 

123. Protais disclosed this element for the same reasons discussed for 

element [12.B]. 

16. Claim 15 

a. Element [15.PRE]: “A container, comprising:” 

124. Metzger disclosed this element for the same reasons discussed above 

for element [1.PRE]. 

b. Element [15.A]: “a container body, the container body 

defining a first opening to an interior of the container 

body; and” 

125. Metzger disclosed this element for the same reasons discussed above 

for element [1.A]. 
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c. Element [15.B]: “a lid connected to the container body 

and covering the first opening to the interior of the 

container body;” 

126. Metzger and Kaminski disclose this element for the same reasons 

discussed above for element [1.B]. 

d. Element [15.C]: “wherein the container body is made 

out of a resin;” 

127. Metzger disclosed this element for the same reasons discussed above 

for element [1.C]. 

e. Element [15.D]: “wherein the lid is made out of a 

metal;” 

128. Metzger disclosed this element for the same reasons discussed above 

for element [1.D]. 

f. Element [15.E]: “wherein the container body 

comprises a container side wall and a base portion 

connected to the container side wall;” 

129. Metzger and Protais disclose this element for the same reasons 

discussed above for element [1.E]. 

g. Element [15.F]: “wherein the base portion comprises a 

bottom and a first depression formed therein, the first 

depression extending upwardly from the bottom;” 

130. Metzger and Protais disclose this element for the same reasons 

discussed above for element [1.F]. 
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h. Element [15.G]: “wherein the first depression at least 

partially defines a first outline;” 

131. Protais disclosed this element for the same reasons discussed above for 

element [1.G]. 

i. Element [15.H]: “wherein the base portion further 

comprises a center element centered with respect to the 

first outline at least partially defined by the first 

depression;” 

132. Protais disclosed this element for the same reasons discussed above for 

element [1.H]. 

j. Element [15.I]: “wherein each of the center element, 

and the first outline at least partially defined by the 

first depression, is centered with respect to the 

container side wall;” 

133. Protais and Metzger disclosed this element for the same reasons 

discussed above for element [1.I]. 

k. Element [15.J]: “wherein each of the center element, 

and the first outline at least partially defined by the 

first depression, is centered with respect to the base 

portion;” 

134. Protais disclosed this element for the same reasons discussed above for 

element [1.J]. 
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l. Element [15.K]: “wherein a cross-sectional diameter of 

the first opening to the interior of the container body is 

less than a cross-sectional diameter of a middle portion 

of the container side wall;” 

135. Metzger disclosed this element for the same reasons discussed above 

for element [1.K]. 

m. Element [15.L]: “wherein the base portion defines a 

diameter that is less than the cross-sectional diameter 

of the middle portion of the container side wall;” 

136. Metzger and Protais disclosed this element for the same reasons 

discussed above for element [1.L]. 

n. Element [15.M]: “wherein a lower portion of the 

container side wall extends downwardly from the 

middle portion of the container side wall to the base 

portion of the container body, the lower portion along 

its entirety being greater in diameter than the base 

portion, including the bottom, thereby rendering the 

container body stemless;” 

137. Metzger and Protais disclosed this element for the same reasons 

discussed above for element [1.M]. 

o. Element [15.N]: “wherein the container body further 

comprises a circular neck extending from the container 

side wall so that the container side wall extends 

between the circular neck and the base portion;” 

138. Metzger disclosed this element for the same reasons discussed above 

for element [1.N]. 
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p. Element [15.O]: “wherein an upper edge of the 

container side wall is adjacent to the circular neck of 

the container body;” 

139. Metzger disclosed this element for the same reasons discussed above 

for element [1.O]. 

q. Element [15.P]: “wherein the container body further 

comprises a lip at an end of the circular neck opposite 

the upper edge of the container side wall;” 

140. Metzger disclosed this element for the same reasons discussed above 

for element [1.P]. 

r. Element [15.Q]: “wherein the circular neck is adjacent 

to the lip;” 

141. Metzger disclosed this element for the same reasons discussed above 

for element [1.Q]. 

s. Element [15.R]: “wherein a first portion of the lid is 

above the lip of the container body;” 

142. Metzger and Kaminski disclosed this element for the same reasons 

discussed above for element [1.R]. 

t. Element [15.S]: “wherein the first portion of the lid 

defines a first circular shape;” 

143. Kaminski disclosed this element for the same reasons discussed above 

for element [1.S]. 

EX-1002 IPR2024-01000



 

- 94 - 

u. Element [15.T]: “wherein the first portion of the lid 

further defines a second circular shape around which 

the first circular shape circumferentially extends;” 

144. Kaminski disclosed this element for the same reasons discussed above 

for element [1.T]. 

v. Element [15.U]: “wherein the second circular shape 

defined by the first portion of the lid is concentric with 

the first circular shape defined by the first portion of 

the lid;” 

145. Kaminski disclosed this element for the same reasons discussed above 

for element [1.U]. 

w. Element [15.V]: “wherein the first circular shape 

defined by the first portion of the lid is radially 

positioned between the container side wall and the 

second circular shape defined by the first portion of the 

lid;” 

146. Metzger and Kaminski disclosed this element for the same reasons 

discussed above for element [1.V]. 

x. Element [15.W]: “wherein a second portion of the lid 

extends horizontally and is positioned so that the 

second circular shape is radially positioned between 

the second portion of the lid and the first circular 

shape;” 

147. Kaminski disclosed this element for the same reasons discussed above 

for element [1.W]. 

EX-1002 IPR2024-01000



 

- 95 - 

y. Element [15.X]: “wherein the second portion of the lid 

defines a total area across which the second portion of 

the lid extends horizontally;” 

148. Kaminski disclosed this element for the same reasons discussed above 

for element [1.X]. 

z. Element [15.Y]: “wherein the second portion of the lid 

comprises a weakened or scored area;” 

149. Kaminski disclosed this element for the same reasons discussed above 

for element [1.Y]. 

aa. Element [15.Z]: “wherein the weakened or scored area 

is less than the total area across which the second 

portion of the lid extends horizontally;” 

150. Kaminski disclosed this element for the same reasons discussed above 

for element [1.Z]. 

bb. Element [15.AA]: “wherein the lid further comprises 

an arm connected to the second portion of the lid and 

radially positioned within the second circular shape;” 

151. Kaminski disclosed this element for the same reasons discussed above 

for element [1.AA]. 

cc. Element [15.AB]: “wherein the arm comprises 

opposing first and second end portions;” 

152. Kaminski disclosed this element for the same reasons discussed above 

for element [1.AB]. 
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dd. Element [15.AC]: “wherein the arm is pivotable from 

a first position, in which the arm extends horizontally 

and the weakened or scored area is not deformed, to a 

second position, in which the arm does not extend 

horizontally and the weakened or scored area is 

deformed to provide a second opening to the interior of 

the container body;” 

153. Kaminski disclosed this element for the same reasons discussed above 

for element [1.AC]. 

ee. Element [15.AD]: “wherein an upper portion of the 

container side wall extends upwardly from the middle 

portion of the container side wall to the upper edge of 

the container side wall, the upper portion along its 

entirety being greater in diameter than the first 

opening to the interior of the container body;” 

154. Metzger disclosed this element for the same reasons discussed above 

for element [1.AD]. 

ff. Element [15.AE]: “wherein the container body 

contains a liquid therewithin;” 

155. Metzger disclosed this element for the same reasons discussed above 

for element [1.AE]. 

gg. Element [15.AF]: “wherein the lid cooperates with the 

lip to provide a seal so that the liquid contained within 

the container body is sealed against leaking out from 

between the container body and the lid;” 

156. Metzger and Kaminski disclosed this element for the same reasons 

discussed above for element [1.AF]. 
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hh. Element [15.AG]: “wherein, when the arm of the lid is 

in the first position and the weakened or scored area is 

not deformed: the first end portion of the arm is not 

positioned above the weakened or scored area of the 

second portion of the lid; and at least a portion of the 

second end portion of the arm is positioned above the 

weakened or scored area of the second portion of the 

lid;” 

157. Kaminski disclosed this element for the same reasons discussed above 

for element [1.AG]. 

ii. Element [15.AH]: “wherein the container side wall 

extends between the circular neck and the base portion 

so that: 

the upper portion of the container side wall defines a 

first angle: between the upper portion of the container 

side wall and the bottom of the base portion, and with 

respect to the bottom of the base portion; 

the middle portion of the container side wall defines a 

second angle: between the middle portion of the 

container side wall and the bottom of the base portion, 

and with respect to the bottom of the base portion; 

the lower portion of the container side wall defines a 

third angle: between the lower portion of the container 

side wall and the bottom of the base portion, and with 

respect to the bottom of the base portion; 

the first angle is an acute angle; 

the third angle is an obtuse angle; 

the third angle is greater than the second angle;” 

158. Metzger disclosed this element for the same reasons discussed above 

for element [1.AH]. 
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jj. Element [15.AI]: “wherein the interior of the container 

body extends continuously across the cross-sectional 

diameter of the middle portion at a height midway 

between the circular neck and the base portion so as to 

be interrupted, if at all, only by the liquid contained 

within the container body;” 

159. Metzger disclosed this element for the same reasons discussed above 

for element [1.AI]. 

kk. Element [15.AJ]: “wherein the metal is aluminum;” 

160. Metzger and Kaminski disclosed this element for the same reasons 

discussed above for claim 4. 

ll. Element [15.AK]: “wherein the resin is a polyethylene 

terephthalate (PET) resin;” 

161. Protais disclosed this element for the same reasons discussed above for 

claim 2. 

mm. Element [15.AL]: “wherein the first depression is 

visible through at least a portion of the container 

body;” 

162. Protais disclosed this element for the same reasons discussed above for 

element [9.A]. 

nn. Element [15.AM]: “wherein the center element of the 

base portion is a downward extending protrusion;” 

163. Protais disclosed this element for the same reasons discussed above for 

claim 11. 

EX-1002 IPR2024-01000



 

- 99 - 

oo. Element [15.AN]: “wherein the base portion further 

comprises a second depression adjacent the first 

depression; and” 

164. Protais disclosed this element for the same reasons discussed above for 

element [9.B]. 

pp. Element [15.AO]: “wherein the second depression is 

visible through the at least a portion of the container 

body.” 

165. Protais disclosed this element for the same reasons discussed above for 

element [9.C]. 

17. Claim 16: “The container of claim 15, wherein the at least a 

portion of the container body is transparent.” 

166. Metzger, in view of Protais, disclosed this element for the same reasons 

discussed for element [10.A]. 

18. Claim 17: “The container of claim 15, wherein the second 

depression at least partially defines the first outline.” 

167. Protais disclosed this element for the same reasons discussed for 

element [12.B] and claim 14. 

19. Claim 18 

a. Element [18.A]: “The container of claim 17, wherein 

the base portion further comprises third, fourth, fifth, 

and sixth depressions; and” 

168. The features of claim 18 were obvious in view of Protais. Protais' 

container bottom included a plurality of depressions, including five reinforcing 

grooves 3 as identified in annotated Figures 1 and 3 below. (Protais, 4:41-44; 4:55; 
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5:1-2; 5:62-6:3; Figures 1 and 3). Protais also explained that although the figures 

illustrate only five grooves, “[t]he number of…grooves can be greater than five." 

(Id., 6:56-58). A POSITA therefore would have found it obvious to add at least a 

sixth groove to the container bottom.  

 

Protais, Fig. 1 (Annotated) 
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Protais, Fig. 3 (Annotated) 

b. Element [18.B]: “wherein the third, fourth, fifth, and 

sixth depressions at least partially define the first 

outline.” 

169. As shown in annotated Figure 1 below, each of the first through fifth 

reinforcing grooves at least partially defined the first outline because each 

reinforcing groove had an outer edge that formed the first outline. See [1.G]. In 

addition, since Protais explained that the container bottom could have more than five 

reinforcing grooves (see Protais, 6:56-58) it would have been obvious for an outer 

edge of a sixth reinforcing groove on the container bottom to also partially define 
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the first outline in order to maintain rotational symmetry of the base. (Protais, 4:9-

12). 

 

Protais, Fig. 1 (Annotated) 

20. Claim 19: “The container of claim 18, wherein the downward 

extending protrusion is centered with respect to the first, 

second, third, fourth, fifth, and sixth depressions.” 

170. As described with respect to claim 11, Protais disclosed a downward 

extending protrusion in the form of an “axial disk 12” (Protais, 5:11-13; Figure 3), 

which “project[s] downward, that is, out of the container provided with the bottom 
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4” (id.).  Figure 1, annotated below, shows that the axial disk 12 was centered with 

respect to the reinforcing grooves 3 (i.e., first through sixth depressions). 

 

Protais, Fig. 1 (Annotated) 

21. Claim 20: “The container of claim 17, wherein each of the 

first and second depressions increases in width as the radial 

distance from a center of the bottom of the base portion 

increases.” 

171. Protais disclosed this feature. Figure 1 of Protais illustrated that each of 

the reinforcing grooves 3 (forming at least first and second depressions) have a 

narrower width closest to the container bottom’s center (W1 in annotated Fig. 1 
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below) and a wider width farthest from the center (W2 below). The grooves thus 

increased in width as the radial distance from the center increased. 

 

Protais, Fig. 1 (Enlarged and Annotated) 

 

C. Ground 2: Gardiner, Pedmo, and Moen render claims 1-20 obvious 

172. Gardiner: Gardiner was directed to a beverage container 10 that 

included a “tubular body member 12 with a top end and a bottom end." (Gardiner, 

Title; Abstract; 4:27; 4:32-33). A cap member (a lid) was “sealingly fixed to the 

periphery of the top open end” of the container body member. (Id., 4:33-36). The 

container could be made of any of aluminum alloy, steel, or plastic. (Id., 4:28-31).  

173. Perspective and cross-sectional views of Gardiner’s container are 

depicted in Figures 1 and 2. 
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Gardiner, Figs. 1 and 2 

174. Pedmo: Pedmo described an “improved base” for container made of 

thermoplastic material. (Pedmo, Abstract). The base included an “inwardly 

extending portion” with a plurality of radially extending struts. (Id., Abstract; 1:40-

47; 1:51-54; 2:21-23; 2:46-58; Figures 2, 4, and 5). A central hub “having a 

downwardly extending button-like portion” was provided at a center of the base, 

such that the struts extended from the central hub toward an annular rim on which 

the container would sit. (Id., 2:39-45). The configuration of the base described by 

Pedmo “provide[d] considerable increased strength in a critical location,” such that 
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the base “[wa]s less susceptible to roll-out or bulging…and ha[d] improved impact 

properties." (Id., 1:58-60; 2:61-66). 

 

Pedmo, Fig. 4 

 

Pedmo, Fig. 5 

175. Brown: Brown described an “improved easy-opening end structure” (a 

lid). (Brown, Abstract). Brown’s lid had a tab attached to the lid by a rivet and a 
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scoreline circumscribing a pour panel. (Id., 5:3-9; 7:35-40). The tab operated as a 

lever to initiate rupture of the scoreline and to force the pour panel downward into a 

container to form an opening. (Id., 5:14-21; 7:36-40; 10:15-16; 10:37-53; 10:61-68; 

Figures 8 and 10).   

  

Brown, Figs. 8 and 10 

176. The Combination and Expectation of Success: In my opinion, for the 

reasons given below, the combination of Gardiner, Pedmo and Brown rendered the 

challenged claims obvious. In the combination, a POSITA would have augmented 

the teachings of Gardiner regarding the body and the lid of a container with the 

teachings of Pedmo related to a container with the improved base to include Pedmo’s 

hub and struts on the bottom of Gardiner’s container. Further, while Gardiner 

described a lid having scored portion and a tab for puncturing the scored portion, 

and provided a picture of the tab for an unopened container, Gardiner did not 

explicitly show the obvious features of the tab’s position when the container’s lid 
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was punctured. But a POSITA, based on his/her knowledge of using a standard tab 

on Coke/Pepsi cans that were ubiquitous in 2010, would have known that the tab 

would puncture a section of the lid. Nonetheless, this was specifically shown in 

Brown that depicted a tab’s position both before and after the tab had punctured a 

scored area of the lid, and the combination would have rendered the claimed 

elements obvious to a POSITA.   

177. A POSITA would have had been able to easily make this  combination 

because it involved simple modifications to the base of a plastic container that were 

already described in Pedmo, and included depiction of the tab’s position after the 

container lid is punctured—which was known to a POSITA decades prior to the ’441 

patent’s priority date. 

178. Motivation to Combine: A POSITA would have found it obvious to 

make a container that had the container body shape and lid of Gardiner, the features 

of Pedmo’s container bottom, and the lid opening mechanism of Brown. A POSITA 

would have been motivated to make these combinations for several reasons. 

179. First, with respect to Gardiner-Pedmo, the combination would have 

been a simple combination of known elements, and as I explained above a POSITA 

would have had no difficulty implementing this combination. Gardiner described a 

“tubular” container, which can be made from plastic. (Gardiner, 4:31-32). Although 

Gardiner described an “end member” that was formed at the bottom end of the 
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container and appeared to depict a curved, upwardly extending portion within this 

end member (see id., 4:33-34; Fig. 2), Gardiner did not provide details for the 

structure of this end member. Pedmo supplemented Gardiner’s disclosure by 

describing a base for cylindrical plastic containers, analogous to Gardiner’s 

container. (Pedmo, 1:4-5; 1:37-41; 2:15-17). Likewise, Pedmo’s base included a 

“supporting annular rim for supporting the bottle on a surface” (id., 1:42-43), a 

“continuous curved portion 32 extending upwardly from the annular rim” (id., 2:43-

44), which had a shape similar to the shape depicted in Gardiner’s Figure 2.  

180. Additionally, a POSITA would have been motivated to use the features 

of Pedmo’s base to improve Gardiner’s container. Pedmo described that its base 

included a plurality of struts that were “uniformly spaced around the central portion 

of the base, and extend outwardly from the plane of the base." (Pedmo, 2:46-43). A 

POSITA would have been motivated to use the features of Pedmo’s base, including 

its annular rim, upwardly extending curved portion, and these struts, on the container 

body taught by Gardiner, because Pedmo’s base would have imparted increased 

strength and improved impact properties to the combined container, as taught by 

Pedmo. (Id., 32:59-66).   

181. The Gardiner-Brown combination would have also been a simple 

combination of known elements. Gardiner described a lid for a container that 

includes a “scored portion 20” with a “score line 22” extending around it. (Gardiner, 
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5:2; 5:13-15; 5:27-28; Figure 1). A tab was connected to the lid and was “pivotally 

movable for separating the portion 20 and thereby presenting a pour aperture." (Id., 

4:45-53). However, Gardiner did not explicitly describe how the tab separated the 

scored portion to open the pour aperture. Brown explained how an analogous tab 

was pivotable to apply force to a scored area, thereby forming an opening in a 

container lid. (Brown, 5:14-21). A POSITA would have found it obvious to look to 

the teachings of Brown to understand how to operate the tab taught by Gardiner in 

order to open a pour aperture in Gardiner’s lid, since these references are analogous 

and readily combinable to obtain predictable results.   Additionally, a POSITA 

would have been motivated to use the teachings of Brown to configure a mechanism 

for opening the Gardiner-Pedmo container because Brown explained how its 

retained-tab style lid was easy to open and created less litter than the preexisting 

removable-tab cans. (Brown, 1:6-10; 1:32-37).   

182. For the reasons below, I believe each and every feature of claims 1-20 

of the ’441 patent are rendered obvious by the combination of Gardiner, Pedmo, and 

Brown. 

1. Claim 1: 

a. Element [1.Pre]: “A container comprising:” 

183. Gardiner disclosed a container in the form of a “beverage container 10." 

(Gardiner, Title, 4:27-28). Figure 1 of Gardiner, reproduced below, illustrated a 
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“perspective view of a beverage container according to an embodiment,” (id., 3:36-

37), while Figure 2 was “a section view of the container shown on FIG. 1" (id., 3:40-

41). 

 

Gardiner, Fig. 1 
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Gardiner, Fig. 2 

b. Element [1.A]: “a container body, the container body 

defining a first opening to an interior of the container 

body; and” 

184. Gardiner disclosed a container body in the form of a “hollow body 

member with opposed ends." (Gardiner, 1:61-62; 4:32-33; 4:45-46). Since the body 

member was hollow, it had an interior. One end of the hollow body member had a 

“bottom member." (Id., 1:63; 4:33-34; 4:45). The other end had an opening (e.g., a 

“first opening”) that was covered by a cap member. (Id., 1:63-64; 4:34-35; 4:46-48). 

See annotated Figure 2 of Gardiner below.    
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Gardiner, Fig. 2 (Annotated) 

c. Element [1.B]: “a lid connected to the container body 

and covering the first opening to the interior of the 

container body;” 

185. Gardiner disclosed a lid in the form of a “cap member” that “cover[s] 

an opening” at an end of the container opposite to the bottom member. (Gardiner, 

1:63-65; 4:34-35; 4:46-48). The cap member was “sealingly fixed to the body 

member” – that is, connected to the container body. (Id.)    
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Gardiner, Fig. 1 (Annotated) 
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Gardiner, Fig. 2 (Annotated) 

d. Element [1.C]: “wherein the container body is made 

out of a resin;” 

186. Gardiner taught or suggested this feature, explaining that its beverage 

container “can be made of any suitable material” including plastic. (Gardiner, 2:22-

23; 4:30-31). It would have been obvious to a POSITA that plastics can be made out 

of a resin. (See, Ex. 1007, 5 (defining polyethylene as “a polymerized ethylene resin, 
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used especially for containers”). Since “[d]ifferent components of the container can 

be made of different ones of the materials” that are listed in Gardiner’s disclosure, it 

would have been obvious to select a plastic for manufacturing the container body. 

(Id., 2:24-25). 

e. Element [1.D]: “wherein the lid is made out of a 

metal;” 

187. Gardiner disclosed this feature, explaining that a cap member (lid) was 

“made from a material comprising aluminum." (Gardiner, 7:30; see also 2:22-23 

(listing various metals, including “[a]luminium, aluminium alloy, [and] steel” as 

being suitable materials for a container)).  

f. Element [1.E]: “wherein the container body comprises 

a container side wall and a base portion connected to 

the container side wall;” 

188. This feature was apparent from Gardiner and Pedmo. Gardiner’s 

beverage container had a container side wall in the form of the side walls that form 

the “hollow body member." (Gardiner, 1:61-62; see also 4:32-33 (“The can 10 has 

a tubular body member 12.”)). The hollow body member also had a base portion in 

the form of a “bottom member” or “end member” that was connected to the body 

member (e.g., “formed at the bottom end” of the body member). (Id., 1:63; 4:32-34).  

189. Although Gardiner described that its container includes a bottom 

member, it did not provide details about the features of its bottom member. Pedmo 

supplemented Gardiner’s disclosure by describing an “improved base” for a hollow 
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plastic bottle. (Pedmo, Abstract). The base described by Pedmo had “an inwardly 

extending portion…[and] a continuous outer supporting annular rim." (Id., 1:40-42; 

Figures 1 and 5). The base further included a “plurality of struts extending radially 

from the central portion of the base towards said annular rim” in a space between a 

central portion of the base and the outer supporting rim. (Id., 1:44-47). The container 

base described by Pedmo was “less susceptible to roll-out or bulging…and has 

improved impact properties." (Id., 1:58-60). 

190. A POSITA would have been motivated to combine Gardiner and 

Pedmo by using the design of Pedmo’s base on Gardiner’s container to achieve the 

above-described benefits identified by Pedmo. (See ¶¶ 178-180). A mockup of the 

combination of Gardiner’s container with Pedmo’s base, based on Figure 2 of 

Gardiner and Figure 1 of Pedmo, is illustrated below. As shown, the combined 

container includes a container side wall and a base portion.  
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Mockup of Combined Gardiner/Pedmo Container 

g. Element [1.F]: “wherein the base portion comprises a 

bottom and a first depression formed therein, the first 

depression extending upwardly from the bottom;” 

191. The base disclosed by Pedmo had a bottom in the form of a 

“continuous, outer supporting annular rim 28 for supporting the bottle 10 on a 

surface." (Pedmo, 2:39-41; Figures 1 and 5).  
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192. Pedmo also disclosed a first depression in two ways. First, Pedmo 

described a depression as an “inwardly extending portion 20” that extended into the 

container (that is, upwardly from the bottom of the container). (Id., 2:21-22). This 

inwardly extending portion included a “continuous curved portion 32 extending 

upwardly from the annular rim 28." (Id., 2:43-45). Figures 1 and 5 are annotated 

below to illustrate the bottom and first depression under this first interpretation.   

 

Pedmo, Fig. 1 (Cropped and Annotated) 
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Pedmo, Fig 5 (Annotated) 

193. Second, Pedmo disclosed a first depression as a space between two of 

a “plurality of struts 23 [that] extend radially from the central portion of the base or 

hub 30 towards the annular rim 28." (Id., 2:46-47). Since the struts “extend 

outwardly from the plane of the base” (see id., 2:52-53), the sections of the plane of 

the base between each strut was inset from the outermost surface of the strut, and 

thus was a “depression." Figures 1 and 5 are annotated below to illustrate the bottom 

and first depression under this second interpretation.    
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Pedmo, Fig. 1 (Cropped and Annotated) 

 

Pedmo, Fig. 5 (Annotated) 
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h. Element [1.G]: “wherein the first depression at least 

partially defines a first outline;” 

194. The ’441 patent does not provide any explanations regarding an 

“outline,” and this term is only recited in the claims. Consistent with a dictionary 

definition of “[a] line indicating the outer contours of boundaries of an object or 

figure” (EX. 1007, 4), Pedmo disclosed this feature in its Figures 2 and 5, annotated 

below, as a circular edge – forming a first outline – that traced a circumference 

around the “continuous curved portion 32” that extended upwardly from the bottom 

rim of the base (Pedmo, 2:43-45; Figures 2 and 5). As described with respect to 

[1.F], at least a portion of the continuous curved portion formed a first depression. 

Under either interpretation of Pedmo’s disclosure of the first depression, the circular 

edge constituted the claimed first outline because some or all of the edges of the first 

depression formed and at least partially defined the first outline.  

195. Annotated Figures 2 and 5 below illustrate the first outline and first 

depression according to the first interpretation of the depression, where the 

circumference of the first depression forms the first outline: 
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Pedmo, Fig. 2 (Annotated) 

 

Pedmo, Fig. 5 (Annotated) 
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196. The following annotations illustrate the first outline and first depression 

according to the second interpretation, where an outer edge of the first depression 

forms part of the first outline:  

 

Pedmo, Fig. 2 (Annotated) 
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Pedmo, Fig. 5 (Annotated) 

 

i. Element [1.H]: “wherein the base portion further 

comprises a center element centered with respect to the 

first outline at least partially defined by the first 

depression;” 

197. Pedmo’s base included a center element in the form of “a central 

portion or hub 30." (Pedmo, 2:41-42; 2:47; 3:45). As can be seen in Figure 2, 

annotated below, the hub 30 was centered with respect to the first outline.  
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Pedmo, Fig. 2 (Annotated) 

j. Element [1.I]: “wherein each of the center element, and 

the first outline at least partially defined by the first 

depression, is centered with respect to the container 

side wall;” 

198. The hub 30 of Pedmo (center element) was centered with respect to the 

first outline, as discussed with respect to element [1.H]. As further shown in Figure 

2, annotated below, both of these elements were centered with respect to the 

container side wall of a container. In the combination with Gardiner, where Pedmo’s 

bottom would have replaced Gardiner’s bottom section, a POSITA would have 

understood and found it obvious that the center hub and first outline would similarly 

be centered with respect to the container side wall. This configuration would have 
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been a simple substitution of the base, and would not have required changes to 

sidewalls of Gardiner’s container.   

 

Pedmo, Fig. 2 (Annotated) 
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Mockup of Combined Gardiner/Pedmo Container 

k. Element [1.J]: “wherein each of the center element, 

and the first outline at least partially defined by the 

first depression, is centered with respect to the base 

portion;” 

199. Pedmo’s Figure 2, annotated below, illustrated that the hub 30 12 

(center element) and the first outline are each centered with respect to the base 

portion.  
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Pedmo, Fig. 2 (Annotated) 

l. Element [1.K]: “wherein the cross-sectional diameter 

of the first opening to the interior of the container body 

is less than a cross-sectional diameter of a middle 

portion of the container side wall;” 

200. Gardiner disclosed this feature. As I described above with respect to 

[1.A], Gardiner’s container had an opening (e.g., a “first opening”) that was covered 

by a cap member. (Gardiner, 1:63-64; 4:34-35; 4:46-48). As shown in Figure 2, an 

upper portion of the container body angled inwards from a middle portion of the 

container side wall (marked in purple in annotated Figure 2 below). Although 

Gardiner’s figures do not explicitly identify the diameter of the opening, it would be 

obvious to a POSITA based on the figures of Gardiner that the widest diameter of 

EX-1002 IPR2024-01000



 

- 130 - 

the cap member – which would be the maximum diameter of the first opening – is 

less than a cross-sectional diameter of the middle portion of the side wall in Figure 

2, as annotated below.   

  

Gardiner, Fig. 2 (Annotated) 

EX-1002 IPR2024-01000



 

- 131 - 

m. Element [1.L]: “wherein the base portion defines a 

diameter that is less than the cross-sectional diameter 

of the middle portion of the container side wall;” 

201. The combination of Gardiner and Pedmo disclosed this feature. 

Pedmo’s base defined a diameter by, for example, an inner circumference of the 

annular rim 28 that supported the container. In Pedmo’s Figures 1 and 5, annotated 

below, a POSITA would have found it obvious based on viewing Pedmo’s figures 

that the inner circumference of the annular rim 28 had a diameter that was less than 

a cross-sectional diameter of the container side walls connected to the base. In the 

combination with Gardiner, the diameter defined by the inner circumference of the 

annular ring would similarly be less than the cross-sectional diameter of the middle 

portion of the container side wall so as to not modify how the base was connected to 

or formed integrally with the walls of a container like Gardiner’s.  
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Pedmo, Fig. 2 (Annotated) 
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Pedmo, Fig. 1 (Annotated) 

n. Element [1.M]: “wherein a lower portion of the 

container side wall extends downwardly from the 

middle portion of the container side wall to the base 

portion of the container body, the lower portion along 

its entirety being greater in diameter along its entirety 

than the base portion, including the bottom, thereby 

rendering the container body stemless;” 

202. Gardiner and Pedmo disclosed this feature. As I discussed above, the 

combination of Gardiner and Pedmo disclosed a container with a container side wall 

and a base portion.  
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203. The side wall of Gardiner’s container had a middle portion, as identified 

in the figure below illustrating the combination with Pedmo’s base.  

204. In Pedmo’s Figure 1, the base portion connected to the side wall of the 

container by a curved wall section that transitioned from the vertical side wall to the 

horizontal rim on which the container sits (the bottom of the base; see [1.F]). This 

curved portion represented a lower portion of the container side wall, which, in the 

combination with Gardiner, extends downwardly from the middle portion of the 

container to the base portion, as identified in the figure below. 

205. Since the curved lower wall section from Pedmo curved towards the 

center of the base, its diameter monotonically decreased from the point this curved 

section intersected the middle portion of the container side wall to the beginning of 

the base portion (at or near the bottom). As a result, the lower portion of the container 

side wall in the combination would have had a greater diameter along its entirety 

than the entirety of the base portion, including the bottom.   
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Mockup of Combined Gardiner/Pedmo Container 

206. As discussed with respect to Ground 1, I am interpreting the clause, 

“thereby rendering the container body stemless,” under its plain meaning – that a 

container body is stemless as a result of “the lower portion along its entirety being 

greater in diameter along its entirety than the base portion, including the bottom." 

The combination of Gardiner and Pedmo satisfies this limitation for the reasons 

explained above. I also consider the container in the combination to lack a stem.     
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o. Element [1.N]: “wherein the container body further 

comprises a circular neck extending from the container 

side wall so that the container side wall extends 

between the circular neck and the base portion;” 

207. Gardiner disclosed this feature. In Gardiner’s Figure 2, annotated 

below, a circular neck was depicted by, for example, a substantially vertical section 

of the container body that approximately corresponded to a location of a cap that is 

sealed to the container body. This circular neck extends from the container side wall, 

as shown.   

 

Gardiner, Fig. 2 (Cropped and Annotated) 

208. In the combination of Gardiner and Pedmo, the container side wall of 

Gardiner’s container extends between the circular neck as identified above and the 

base portion as taught by Pedmo, as illustrated below.    
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Mockup of Combined Gardiner/Pedmo Container 
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p. Element [1.O]: “wherein an upper edge of the 

container side wall is adjacent to the circular neck of 

the container body;” 

209. The container side wall of Gardiner’s container had an upper edge that 

was adjacent to the neck identified in [1.N], such as a top circumference of the side 

wall before the beginning of the neck, as annotated in Figure 2 below.   

 

Gardiner, Fig. 2 (Cropped and Annotated) 

q. Element [1.P]: “wherein the container body further 

comprises a lip at an end of the circular neck opposite 

the upper edge of the container side wall;” 

210. Gardiner suggested this feature. Gardiner explained that a cap 

connected to the body of Gardiner’s container by “a peripheral 140 [that] is shaped 

to be positioned [] over an open end of a can body and seamed thereat to join to the 
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can body for forming a rim of the can." (Gardiner, 5:42-45). The peripheral 140 is 

labeled in Figure 10 but more clearly visible in Figure 131, as annotated below:  

 

Gardiner, Fig. 10 

 

Gardiner, Fig. 13 (Annotated) 

211. As shown in Figure 13 above, the peripheral 140 had a hook-like shape. 

Since the “peripheral 140” was “shaped to be positioned” over the open end of the 

can body, a POSITA would have found it obvious that the can body would have a 

reciprocal shape (e.g., a lip) at the top of the can body, over which the peripheral 

 
1 Gardiner explains that Figures 13-15 differ from Figures 10-12 only in the structure 

of “wedge portions 200” that fix an “insert element 180” into a countersink 160. 

(Gardiner, 5:56-62). This difference does not affect and is not related to the shape of 

the peripheral 140.  

EX-1002 IPR2024-01000



 

- 140 - 

140 was seamed to form a rim for the can, because this reciprocal shape would have 

enabled a lid to seal to the container body such that the container can hold a beverage. 

(See Gardiner, 1:44-50 (explaining how a cap was secured to a beverage can by 

seaming that was “sufficiently strong to prevent separation by internal pressures 

exerted by the carbonated drinks.”)).   Using the lid with a lip that engaged with a 

container’s rim was routinely done to secure the lid to the container, as evidenced 

from numerous prior art references. (See ¶ 89) 

r. Element [1.Q]: “wherein the circular neck is adjacent 

to the lip;” 

212. Gardiner disclosed a circular neck, as discussed with respect to element 

[1.O]. The circular neck was adjacent to the lip discussed in element [1.P] because 

the circular neck extended to the top of the container body, where the lip was 

positioned.  

s. Element [1.R]: “wherein a first portion of the lid is 

above the lip of the container body;” 

213. Gardiner disclosed this feature. As discussed above, Gardiner described 

a cap (a lid) that had a “peripheral 140." (Gardiner, 5:42; Figures 10 and 13). The 

peripheral 140 formed a first portion of the lid (shown in annotated Figure 13 below), 

where this first portion was above the lip of the container body because it was 

“positioned [] over an open end of a can body." (Gardiner, 5:42-45).  
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Gardiner, Fig. 13 (Annotated) 

t. Element [1.S]: “wherein the first portion of the lid 

defines a first circular shape;” 

214. The peripheral 140 disclosed by Gardiner (a first portion of the lid) 

defined a first circular shape by, for example, a circumference at or near an outer 

side of the peripheral 140, annotated in Figure 13 below. The circumference defined 

at this point is circular because the cap is circular, as shown in Gardiner’s Figure 1.    

 

Gardiner, Fig. 13 (Annotated) 
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Gardiner, Fig. 1 (Annotated) 

u. Element [1.T]: “wherein the first portion of the lid 

further defines a second circular shape around which 

the first circular shape circumferentially extends;” 

215. Gardiner taught or suggested this limitation. The peripheral 140 

disclosed by Gardiner (a first portion of the lid) further defined a second circular 

shape by, for example, a circumference at or near an inner side of the peripheral 140, 

annotated in Figures 13 and 15 below. When the lid was attached to a container, the 

first portion of the lid would form a ledge around the seam 18 where, for example, 
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an outer edge of the ledge defines the first circular shape and an inner edge defines 

the second circular shape. (See Gardiner, 4:34-36 (describing the rim 18 formed at a 

seam between a lid and container body)). The locations of the circumferences on the 

first portion of the lid that respectively define the first and second circular shapes 

can be modified to form a lid that is slightly wider or slightly narrower, and such 

modifications would have been obvious variations of each other. Such changes in 

width would have still allowed containers with these lids to be stacked on top of one 

another, if desirable.    

 

Gardiner, Fig. 13 (Annotated) 
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Gardiner, Fig. 15 (Annotated) 

216. The terms “first circular shape” and “second circular shape” do not 

appear in the specification of the ’441 Patent. However, Gardiner’s Figure 15 is 

analogous to an “enlarged” view of a container lid shown in Figure 5 of the ’441 

Patent.  
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217. Below is a side-by-side comparison of the first lid portion of the ’441 

Patent and Gardiner’s Figure 15.  

 

Comparison of ’441 Patent’s Fig. 5 (Cropped) and Gardiner’s Fig. 15 
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218. The circumferences indicated above in Figures 13 and 15 are circular 

because the cap is circular, as shown in Gardiner’s Figure 1.    

 

Gardiner, Fig. 1 (Annotated) 

v. Element [1.U]: “wherein the second circular shape 

defined by the first portion of the lid is concentric with 

the first circular shape defined by the first portion of 

the lid;” 

219. Gardiner’s Figure 1, as annotated in element [1.T], showed that the 

second circular shape was concentric with the first circular shape.  
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w. Element [1.V]: “wherein the first circular shape 

defined by the first portion of the lid is radially 

positioned between the container side wall and the 

second circular shape defined by the first portion of the 

lid;” 

220. Gardiner taught or suggested this feature. As shown in [1.T], the 

claimed first and second circular shapes were formed by respective circumferences 

of the peripheral 140 of Gardiner’s cap. The first circular shape had a greater radius 

than the second circular shape because the first circular shape was defined by a 

circumference at or near an outer edge of the peripheral, while the second circular 

shape was defined by a circumference at or near an inner edge of the peripheral.  

 

Gardiner, Fig. 13 (Cropped and Annotated) 

221. An upper portion of Gardiner’s container body angled inwards from a 

middle portion of the container side wall, as shown in Figure 2, such that the 
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outermost diameter of the cap (first circular shape) had a smaller diameter than a 

middle portion of the container body.    

 

Gardiner, Fig. 2 (Annotated) 

222. As a result, in the combination, the first circular shape would have a 

radius that was larger than the radius of the second circular shape but was smaller 
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than the radius of the container side wall. That is, the first circular shape was radially 

positioned between the container side wall and the second circular shape.       

x. Element [1.W]: “wherein a second portion of the lid 

extends horizontally and is positioned so that the 

second circular shape is radially positioned between 

the second portion of the lid and the first circular 

shape;” 

223. Gardiner’s lid had a second portion in the form of a “radially inner part 

of the cap." (Gardiner, 5:53; Figure 11; Figure 142).  As depicted in Figures 1 and 

14, annotated below, the second portion of the lid extends horizontally.  

 

Gardiner, Fig. 14 (Annotated) 

 
2 As noted above, although Figures 10-12 depict a different embodiment than Figures 

13-15, these embodiments differ only in the structure of their “wedge portions 200,” 

which is unrelated to the peripheral 140 depicted in both embodiments.  
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Gardiner, Fig. 1 (Annotated) 

224. Furthermore, as illustrated in annotated Figure 14 below, the second 

circular shape had a radius that was greater than a maximum radius of the second 

portion of the lid, but less than the radius of the first circular shape. Accordingly, the 

second circular shape was radially positioned between the second portion of the lid 

and the first circular shape. The radii illustrated in annotated Figure 14 below can be 
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larger or smaller than shown (e.g., to form different-sized ledges on the first portion 

of the lid; see [1.T]), while maintaining their same relative size ordering.   

 

Gardiner, Fig. 14 (Cropped and Annotated) 

y. Element [1.X]: “wherein the second portion of the lid 

defines a total area across which the second portion of 

the lid extends horizontally;” 

225. The second portion of Gardiner’s lid, described in element [1.W], had 

a total area that represented the area of the horizontal portions of the lid.  The area 

is annotated in purple in Figure 1 below.  
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Gardiner, Fig. 1 (Annotated) 

z. Element [1.Y]: “wherein the second portion of the lid 

comprises a weakened or scored area;” 

226. Both Gardiner and Brown disclosed this feature. Gardiner described a 

weakened or scored area in the form of a “score line 22” that extended around a 

“scored portion 20." (Gardiner, 5:2; 5:13-15; 5:27-28; Figure 1). 
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Gardiner, Fig. 1 (Annotated) 

227. While the teachings of Gardiner were sufficient to render this claim 

limitation obvious, Brown, which is used in the combination to render element 

[1.AC] obvious, corroborated the teachings of Gardiner. Notably, Brown described 

a similar weakened or scored area by its discussion of a “pour panel 15…being at 

least partially circumscribed by a scoreline 17 which was ruptured to form a pour 

opening in the end structure." (Brown, 7:37-40; see Figs. 2 and 8, annotated below). 
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Brown, Fig. 2 (Annotated) 

 

Brown, Fig. 8 (Annotated) 

228. The pour panel 15 of Brown is analogous to the scored portion of 

Gardiner, while Brown’s scoreline 17 is analogous to Gardiner’s score line; thus, in 
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my opinion, a POSITA would find these components to be readily combinable to 

yield predictable results. See [1.AC].  

aa. Element [1.Z]: “wherein the weakened or scored area 

is less than the total area across which the second 

portion of the lid extends horizontally;” 

229. Each of Gardiner and Brown disclosed this feature. The annotated 

figures in elements [1.W] and [1.Y] demonstrated that the score line 22 of Gardiner 

and “scoreline 17” of Brown (weakened or scored area) is less than the total area 

across which the second portion of the lid extends horizontally. 

bb. Element [1.AA]: “wherein the lid further comprises an 

arm connected to the second portion of the lid and 

radially positioned within the second circular shape;” 

230. Gardiner disclosed this feature. Gardiner’s container lid had an arm in 

the form of a “ring pull tab” or “tab portion." (Gardiner, 4:45-533; 4:67; 5:22). The 

tab portion was connected to the second portion of the lid by a rivet 26, such that the 

tab portion was “pivotally movable for separating the portion 20 and thereby 

presenting a pour aperture." (Id., 4:45-53). As illustrated in annotated Figure 1 

below, the arm was radially positioned within the second circular shape, as identified 

 
3 A Certificate of Correction modifies col. 4 lines 44-53 from the publication of 

Gardiner. Citations to these lines are a citation to the lines as corrected.  
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in element [1.T], because the pull tab was inside of the radius of the second circular 

shape as viewed from the top of the can.   

 

Gardiner, Fig. 1 (Annotated) 
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cc. Element [1.AB]: “wherein the arm comprises opposing 

first and second end portions;” 

231. The pull tab (arm) disclosed by Gardiner had first and second end 

portions at opposite ends of the pull tab, as illustrated in annotated Figure 1 below. 

(Gardiner, Fig. 1).  

 

 

Gardiner, Fig. 1 (Annotated) 
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dd. Element [1.AC]: “wherein the arm is pivotable from a 

first position, in which the arm extends horizontally 

and the weakened or scored area is not deformed, to a 

second position, in which the arm does not extend 

horizontally and the weakened or scored area is 

deformed to provide a second opening to the interior of 

the container body;” 

232. Gardiner and Brown disclosed this feature. In its Figure 1, annotated 

below, Gardiner illustrated the pull tab or tab portion (arm) at a first position where 

it extended horizontally. In this configuration, the score line 22 (weakened or scored 

area) that extended around the scored area 20 was not deformed.  

233. Gardiner further explained that the tab portion was “pivotally movable 

for separating the portion 20” in order to present a “pour aperture” (a second opening 

to the interior of the container body). (Gardiner, 4:45-53). Therefore, it would have 

been obvious to a POSITA that the tab would move from its horizontal position to a 

non-horizontal position to separate the scored portion and create a second opening 

for the pour aperture.    
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Gardiner, Fig 1 (Annotated) 

234. While in my opinion Gardiner alone rendered this limitation obvious, 

Brown explicitly described how a pour aperture would be formed. As described by 

Brown, a tab (an arm) was attached to a container lid by a rivet (Brown, 5:5-8), such 

that the tab operated as a lever “upon lifting one end thereof to initiate rupture of the 

portion of the scoreline between the opening end and the rivet" (id., 5:14-17). Brown 
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described how the tab would pivot to a second position in which the tab did not 

extend horizontally (e.g., “a position of approximately between 30 and 45º” (id., 

10:37-38)), causing the scoreline 17 (scored area) to rupture (deform) to provide the 

second opening to the interior of the container (id., 10:37-41 (describing how “the 

scoreline 17 is progressively ruptured”); 10:61-68; 5:1-2; 5:14-21). Figure 10 of 

Brown, annotated below, illustrates the second, non-horizontal position of the arm 

and deformation of the weakened or scored area.   

 

Brown, Fig. 10 (Annotated) 

EX-1002 IPR2024-01000



 

- 161 - 

235. A POSITA would have found it obvious based on the teachings of 

Brown that the pivotable tab of Gardiner would have moved from its horizontal 

position to a non-horizontal position, as shown in Brown, to push in the weakened 

or scored area and to form a second opening for pouring out the liquid contents of 

the container. Brown’s tab and scoreline 17 are analogous to Gardiner’s “tab 

portion” and “scored area” respectively, and thus a POSITA would have seen that 

Brown’s explanation for operating an arm to open a lid’s scored area are readily 

applicable to Gardiner’s disclosure to cause the predictable result of opening the lid.    

ee. Element [1.AD]: “wherein an upper portion of the 

container side wall extends upwardly from the middle 

portion of the container side wall to the upper edge of 

the container side wall, the upper portion along its 

entirety being greater in diameter than the first 

opening to the interior of the container body;” 

236. As discussed in element [1.O], the container side wall of Gardiner’s 

container had an upper edge at, for example, a top circumference of the side wall 

before the beginning of the neck, as annotated in Figure 2 below. An upper portion 

of the container side wall, as identified in the annotated figure below, extends 

upwardly from the middle portion of the container side wall to the upper edge.  
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Gardiner, Fig. 2 (Cropped and Annotated) 

237. As shown in Gardiner’s Figure 2, annotated below, the upper portion 

of the container side wall was greater in diameter along its entirety than the diameter 

of the first opening to the interior of the container’s body because the upper portion 

had a monotonic slope that causes the cross-section to monotonically decrease from 

the middle portion of the container side wall to the upper edge.   

 

 

Gardiner, Fig. 2 (Cropped and Annotated) 
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ff. Element [1.AE]: “wherein the container body contains 

a liquid therewithin;” 

238. Gardiner disclosed that its container body was configured to hold a 

beverage, which is a liquid. (Gardiner, 1:15; 1:44-50; 4:28-30). 

gg. Element [1.AF]: “wherein the lid cooperates with the 

lip to provide a seal so that the liquid contained within 

the container body is sealed against leaking out from 

between the container body and the lid;” 

239. Gardiner disclosed this feature. Gardiner described a lid for a container 

that had a “peripheral 140 which is shaped to be positioned [] over an open end of a 

can body and seamed thereat to join to the can body for forming a rim of the can.” 

(Gardiner, 5:42-45). Gardiner further explained: “[t]he cap member is sealingly 

fixed to the body member at said opposite end and in a manner forming a rim at 

about the periphery of said opposite end." (Gardiner, 1:64-67; see also id., 4:33-36, 

4:44-48). As described in element [1.P], a POSITA would have understood that the 

can body would have an element with a reciprocal shape to the peripheral 140 (e.g., 

a lip) at the top of the can body, over which the peripheral 140 was seamed to form 

a rim for the can (that is, the lid cooperating with the lip to provide a seal). A seam 

formed between the peripheral 140 and the reciprocally shaped structure on the 

container body would have enabled a lid to seal to the container body such that the 

container can hold a beverage. (Gardiner, 1:44-50).  
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hh. Element [1.AG]: “wherein, when the arm of the lid is 

in the first position and the weakened or scored area is 

not deformed: the first end portion of the arm is not 

positioned above the weakened or scored area of the 

second portion of the lid; and at least a portion of the 

second end portion of the arm is positioned above the 

weakened or scored area of the second portion of the 

lid;” 

240. Gardiner disclosed this feature. As described in element [1.AC], 

Gardiner disclosed a first position for an arm, in which a corresponding weakened 

or scored area of a lid is not deformed, and a corresponding first end portion of the 

arm is not positioned above the weakened or scored area of the lid, while a portion 

of the second end portion of the arm is positioned above the weakened or scored 

area. See annotated Figure 1 of Gardiner below.  
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Gardiner, Fig. 1 (Annotated) 
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ii. Element [1.AH]: “wherein the container side wall 

extends between the circular neck and the base portion 

so that:  

the upper portion of the container side wall defines a 

first angle: between the upper portion of the container 

side wall and the bottom of the base portion, and with 

respect to the bottom of the base portion;  

the middle portion of the container side wall defines a 

second angle: between the middle portion of the 

container side wall and the bottom of the base portion, 

and with respect to the bottom of the base portion;  

the lower portion of the container side wall defines a 

third angle: between the lower portion of the container 

side wall and the bottom of the base portion, and with 

respect to the bottom of the base portion;  

the first angle is an acute angle;  

the third angle is an obtuse angle;  

the second angle is greater than the first angle; and  

the third angle is greater than the second angle;” 

241. In the combination, Gardiner and Pedmo disclosed these features. The 

container side wall of Gardiner’s container extended between the neck and the base 

portion from Pedmo, as discussed with respect to element [1.N].  

242. A first angle can be defined a portion of the container side wall that 

angles up to the lid (the upper portion of the container side wall) and the bottom of 

the base portion. As annotated in the image below combining Gardiner and Pedmo, 

a tangent line to the upper portion of the container side wall intersects a line parallel 
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to the plane of the container’s bottom, forming two supplementary angles that are 

defined “between the upper portion of the container side wall and the bottom of the 

base portion." The angle facing the container satisfies the claimed requirement that 

the first angle be further defined “with respect to the bottom of the base portion." As 

shown, the first angle is acute. 

 

Mockup of Combined Gardiner/Pedmo Container 
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243. A second angle can be defined between the central, vertical side wall 

portion of the combined container (the middle portion of the container side wall) and 

the bottom of the base portion, at the intersection of a line parallel to the middle 

portion of the container side wall and the line parallel to the plane of the container’s 

bottom (annotated in the image of the combined Gardiner/Pedmo container below). 

The second angle facing the container at this intersection satisfies the claimed 

requirement that the second angle be further defined “with respect to the bottom of 

the base portion." As shown, the second angle is approximately 90 degrees. 
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Mockup of Combined Gardiner/Pedmo Container 

244. A third angle can be defined between the lower portion of the container 

side wall (see [1.N]) and the bottom of the base portion, at the intersection of a line 

tangent to the sidewall’s lower portion and the line parallel to the plane of the 

container’s bottom (annotated in the image of the combined Gardiner/Pedmo 

container below). Like the first and second angles, the third angle facing the 
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container at this intersection satisfies the claimed requirement that the third angle be 

further defined “with respect to the bottom of the base portion." As shown, the third 

angle is obtuse. 

 

Mockup of Combined Gardiner/Pedmo Container 
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245. Finally, since the second angle is approximately 90 degrees while the 

first angle is acute, the second angle is greater than the first angle. Likewise, the 

third, obtuse angle is greater than the second, approximately 90-degree angle.  

jj. Element [1.AI]: “wherein the interior of the container 

body extends continuously across the cross-sectional 

diameter of the middle portion at a height midway 

between the circular neck and the base portion so as to 

be interrupted, if at all, only by the liquid contained 

within the container body.” 

246. Gardiner did not indicate that there was any obstruction in the container 

at a height midway between the circular neck and base portion that would interrupt 

any liquid contained in the container. Therefore, a POSITA would have found it 

obvious that the container in the Gardiner-Pedmo-Brown combination would have a 

body with a cross-sectional diameter at its midpoint that is unobstructed and would 

only be interrupted with the liquid inside the container.  
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Mockup of Combined Gardiner/Pedmo Container 

2. Claim 2: “The container of claim 1, wherein the resin is a 

polyethylene terephthalate (PET) resin.” 

247. Gardiner described how its container can be made out of a variety of 

materials, including plastic. (Gardiner, 2:22-24). However, Gardiner did not 

explicitly disclose a PET resin. 

248. Instead, Pedmo provided this disclosure, explaining that PET was a 

material used to manufacture containers of plastic materials. (Pedmo, 3:9-10; 4:8-

EX-1002 IPR2024-01000



 

- 173 - 

9). In my opinion, a POSITA would have been motivated to use PET to manufacture 

the container of the combination of Gardiner, Pedmo, and Brown based on Pedmo’s 

teaching that PET was a suitable plastic for containers (Pedmo, 3:9-10), and it was 

well-known to use PET for making plastic bottles (Ex. 1017, 22).  

3. Claim 3: “The container of claim 1, wherein the container 

body is formed using a blow molding process.” 

249. Claim 3 is obvious at least because Pedmo explained that blow-molding 

is a known process for manufacturing containers. (Pedmo, 1:48-50). Also, as 

discussed in Grounds 1, claim 3 is obvious because claim 1 is obvious (and claim 3 

recites only a process by which the container body of claim 1 is formed), and the 

features of claim 3 are Applicant-Admitted Prior Art.  

4. Claim 4: “The container of claim 1, wherein the metal is 

aluminum.” 

250. Gardiner taught or suggested this feature because it explained that a cap 

member (lid) can be “made from a material comprising aluminum." (Gardiner, 7:30; 

see also 2:22-23 (listing various metals, including “[a]luminium, aluminium alloy, 

[and] steel” as being suitable materials for a container)). 

5. Claim 5 

a. Element [5.A]: “The container of claim 1, wherein the 

metal is aluminum; and” 

251. The Gardiner-Pedmo-Brown combination disclosed this limitation, as 

explained above with respect to claim 4. 
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b. Element [5.B]: “wherein the resin is a polyethylene 

terephthalate (PET) resin.” 

252. The Gardiner-Pedmo-Brown combination disclosed this limitation, as 

explained above with respect to claim 2. 

6. Claim 6 

a. Element [6.A]: “The container of claim 1, wherein the 

container body is formed using a blow molding 

process; and” 

253. This limitation is disclosed in AAPA, as explained above with respect 

to claim 3. 

b. Element [6.B]: “wherein the resin is a polyethylene 

terephthalate (PET) resin.” 

254. The Gardiner-Pedmo-Brown combination disclosed this limitation, as 

explained above with respect to claim 2. 

7. Claim 7 

a. Element [7.A]: “The container of claim 1, wherein the 

metal is aluminum; and” 

255. The Gardiner-Pedmo-Brown combination disclosed this limitation, as 

explained above with respect to claim 4. 

b. Element [7.B]: “wherein the container body is formed 

using a blow molding process.” 

256. This limitation is disclosed in AAPA, as explained above with respect 

to claim 3. 
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8. Claim 8 

a. Element [8.A]: “The container of claim 1, wherein the 

metal is aluminum;” 

257. The Gardiner-Pedmo-Brown combination disclosed this limitation, as 

explained above with respect to claim 4. 

b. Element [8.B]: “wherein the resin is a polyethylene 

terephthalate (PET) resin; and” 

258. The Gardiner-Pedmo-Brown combination disclosed this limitation, as 

explained above with respect to claim 2. 

c. Element [8.C]: “wherein the container body is formed 

using a blow molding process.” 

259. The Gardiner-Pedmo-Brown combination disclosed this limitation, as 

explained above with respect to claim 2. 

9. Claim 9 

a. Element [9.A]: “The container of claim 1, wherein the 

first depression is visible through at least a portion of 

the container body;” 

260. As described with respect to Claim 2, Gardiner described how its 

container can be made out of plastic (Gardiner, 2:22-24), while Pedmo disclosed that 

PET is a plastic that is suitable to manufacture containers (Pedmo, 3:9-10; 4:8-9). 

261. A POSITA would have found it obvious that a container made from 

PET, as described in Pedmo, could be transparent or translucent. (Ex. 1017, 23, 28; 

Protais, 1:23-25).  When the container body is made out of transparent or translucent 
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PET, a POSITA would have understood that the first depression would be visible 

through at least part of the container body.   

262. Additionally, whether the depression is visible or not visible through 

the container body has no functional or structural significance whatsoever, and the 

’441 specification include no explanations related thereto. Therefore, this limitation 

merely relates to an ornamental design choice that would have been obvious to a 

POSITA.  

b. Element [9.B]: “wherein the base portion further 

comprises a second depression adjacent the first 

depression; and” 

263. In the combination, Pedmo taught or suggested this feature. As 

described with respect to [1.F], Pedmo disclosed a first depression in at least two 

ways, one of which included a first depression being a space between two of a 

plurality of struts 23 on the base. (Pedmo, 2:46-47; Figures 2 and 5).  

264. Pedmo’s container bottom also had a second depression in the form of 

another space between two struts. The second depression was adjacent to the first 

depression because both depressions were formed in part by the same strut, as 

illustrated in annotated Figures 2 and 5 below.   
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Pedmo, Fig. 2 (Annotated) 
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Pedmo, Fig. 5 (Annotated) 

265. This feature of Pedmo is similar to the ’441 patent’s depiction of 

multiple adjacent depressions (elements 115 and 115b) in Figure 3 below. 

 

’441 Patent, Fig. 3 

c. Element [9.C]: “wherein the second depression is 

visible through the at least a portion of the container 

body.” 

266. As described with respect to [9.A], a POSITA would have known that 

at least some plastic containers, including containers made of PET as taught by 

Pedmo, are translucent or transparent. Thus, for the same reason it would have been 

obvious for the first depression to be visible through at least a portion of the container 

body, it would have been obvious for the second depression to be visible through the 

at least a portion of the container body.  
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10. Claim 10 

a. Element [10.A]: “The container of claim 1, wherein at 

least a portion of the container body is transparent;” 

267. As described with respect to [9.A], a POSITA would have found it 

obvious that at least some plastic containers, including containers made of PET as 

taught by Pedmo, are transparent.  

b. Element [10.B]: “wherein the first depression is visible 

through the at least a portion of the container body;” 

268. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed for element [9.A]. 

c. Element [10.C]: “wherein the base portion further 

comprises a second depression adjacent the first 

depression; and” 

269. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed for element [9.B]. 

d. Element [10.D]: “wherein the second depression is 

visible through the at least a portion of the container 

body.” 

270. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed for element [9.C]. 

11. Claim 11: “The container of claim 1, wherein the center 

element of the base portion is a downward extending 

protrusion.” 

271. In the combination, Pedmo disclosed this feature. The hub 30 (center 

element) of the base portion disclosed by Pedmo was a downward extending 
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protrusion because it had “a downwardly extending button-like portion 31." (Pedmo, 

2:42-43). This also evident from the annotated figure below. 

 

Mockup of Combined Gardiner/Pedmo Container 

12. Claim 12 

a. Element [12.A]: “The container of claim 1, wherein the 

base portion further comprises a second depression 

adjacent the first depression; and” 

272. See element [9.B].  
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b. Element [12.B]: “wherein the second depression at 

least partially defines the first outline.” 

273. As described with respect to [9.B], Pedmo disclosed first and second 

depressions in the form of two neighboring sections of a base between struts of the 

base. In Figure 2, annotated below, a circular edge that traces a circumference around 

the “continuous curved portion 32” formed a first outline. (Pedmo, 2:43-45; Figures 

2 and 5). The first and second depressions at least partially formed this first outline 

because an outer edge of each of the depressions partially formed the circular edge 

around the continuous curved portion.     

 

Pedmo, Fig. 2 (Annotated) 
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13. Claim 13 

a. Element [13.A]: “The container of claim 1, wherein the 

center element of the base portion is a downward 

extending protrusion; and” 

274. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed for claim 11. 

b. Element [13.B]: “wherein the base portion further 

comprises a second depression adjacent the first 

depression.” 

275. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed for element [9.B]. 

14. Claim 14: “The container of claim 13, wherein the second 

depression at least partially defines the first outline.” 

276. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed for element [12.B]. 

15. Claim 15 

a. Element [15.PRE]: “A container, comprising:” 

277. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.PRE]. 

b. Element [15.A]: “a container body, the container body 

defining a first opening to an interior of the container 

body; and” 

278. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.A]. 
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c. Element [15.B]: “a lid connected to the container body 

and covering the first opening to the interior of the 

container body;” 

279. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.B]. 

d. Element [15.C]: “wherein the container body is made 

out of a resin;” 

280. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.C]. 

e. Element [15.D]: “wherein the lid is made out of a 

metal;” 

281. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.D]. 

f. Element [15.E]: “wherein the container body 

comprises a container side wall and a base portion 

connected to the container side wall;” 

282. The Gardiner-Pedmo-Brown combination disclose this element for the 

same reasons discussed above for element [1.E]. 

g. Element [15.F]: “wherein the base portion comprises a 

bottom and a first depression formed therein, the first 

depression extending upwardly from the bottom;” 

283. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.F]. 
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h. Element [15.G]: “wherein the first depression at least 

partially defines a first outline;” 

284. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.G]. 

i. Element [15.H]: “wherein the base portion further 

comprises a center element centered with respect to the 

first outline at least partially defined by the first 

depression;” 

285. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.H]. 

j. Element [15.I]: “wherein each of the center element, 

and the first outline at least partially defined by the 

first depression, is centered with respect to the 

container side wall;” 

286. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.I]. 

k. Element [15.J]: “wherein each of the center element, 

and the first outline at least partially defined by the 

first depression, is centered with respect to the base 

portion;” 

287. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.J]. 
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l. Element [15.K]: “wherein a cross-sectional diameter of 

the first opening to the interior of the container body is 

less than a cross-sectional diameter of a middle portion 

of the container side wall;” 

288. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.K]. 

m. Element [15.L]: “wherein the base portion defines a 

diameter that is less than the cross-sectional diameter 

of the middle portion of the container side wall;” 

289. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.L]. 

n. Element [15.M]: “wherein a lower portion of the 

container side wall extends downwardly from the 

middle portion of the container side wall to the base 

portion of the container body, the lower portion along 

its entirety being greater in diameter than the base 

portion, including the bottom, thereby rendering the 

container body stemless;” 

290. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.M]. 

o. Element [15.N]: “wherein the container body further 

comprises a circular neck extending from the container 

side wall so that the container side wall extends 

between the circular neck and the base portion;” 

291. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.N]. 
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p. Element [15.O]: “wherein an upper edge of the 

container side wall is adjacent to the circular neck of 

the container body;” 

292. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.O]. 

q. Element [15.P]: “wherein the container body further 

comprises a lip at an end of the circular neck opposite 

the upper edge of the container side wall;” 

293. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.P]. 

r. Element [15.Q]: “wherein the circular neck is adjacent 

to the lip;” 

294. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.Q]. 

s. Element [15.R]: “wherein a first portion of the lid is 

above the lip of the container body;” 

295. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.R]. 

t. Element [15.S]: “wherein the first portion of the lid 

defines a first circular shape;” 

296. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.S]. 
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u. Element [15.T]: “wherein the first portion of the lid 

further defines a second circular shape around which 

the first circular shape circumferentially extends;” 

297. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.T]. 

v. Element [15.U]: “wherein the second circular shape 

defined by the first portion of the lid is concentric with 

the first circular shape defined by the first portion of 

the lid;” 

298. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.U]. 

w. Element [15.V]: “wherein the first circular shape 

defined by the first portion of the lid is radially 

positioned between the container side wall and the 

second circular shape defined by the first portion of the 

lid;” 

299. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.V]. 

x. Element [15.W]: “wherein a second portion of the lid 

extends horizontally and is positioned so that the 

second circular shape is radially positioned between 

the second portion of the lid and the first circular 

shape;” 

300. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.W]. 
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y. Element [15.X]: “wherein the second portion of the lid 

defines a total area across which the second portion of 

the lid extends horizontally;” 

301. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.X]. 

z. Element [15.Y]: “wherein the second portion of the lid 

comprises a weakened or scored area;” 

302. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.Y]. 

aa. Element [15.Z]: “wherein the weakened or scored area 

is less than the total area across which the second 

portion of the lid extends horizontally;” 

303. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.Z]. 

bb. Element [15.AA]: “wherein the lid further comprises 

an arm connected to the second portion of the lid and 

radially positioned within the second circular shape;” 

304. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AA]. 

cc. Element [15.AB]: “wherein the arm comprises 

opposing first and second end portions;” 

305. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AB]. 
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dd. Element [15.AC]: “wherein the arm is pivotable from 

a first position, in which the arm extends horizontally 

and the weakened or scored area is not deformed, to a 

second position, in which the arm does not extend 

horizontally and the weakened or scored area is 

deformed to provide a second opening to the interior of 

the container body;” 

306. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AC]. 

ee. Element [15.AD]: “wherein an upper portion of the 

container side wall extends upwardly from the middle 

portion of the container side wall to the upper edge of 

the container side wall, the upper portion along its 

entirety being greater in diameter than the first 

opening to the interior of the container body;” 

307. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AD]. 

ff. Element [15.AE]: “wherein the container body 

contains a liquid therewithin;” 

308. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AE]. 

gg. Element [15.AF]: “wherein the lid cooperates with the 

lip to provide a seal so that the liquid contained within 

the container body is sealed against leaking out from 

between the container body and the lid;” 

309. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AF]. 
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hh. Element [15.AG]: “wherein, when the arm of the lid is 

in the first position and the weakened or scored area is 

not deformed: the first end portion of the arm is not 

positioned above the weakened or scored area of the 

second portion of the lid; and at least a portion of the 

second end portion of the arm is positioned above the 

weakened or scored area of the second portion of the 

lid;” 

310. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AG]. 

ii. Element [15.AH]: “wherein the container side wall 

extends between the circular neck and the base portion 

so that: 

the upper portion of the container side wall defines a 

first angle: between the upper portion of the container 

side wall and the bottom of the base portion, and with 

respect to the bottom of the base portion; 

the middle portion of the container side wall defines a 

second angle: between the middle portion of the 

container side wall and the bottom of the base portion, 

and with respect to the bottom of the base portion; 

the lower portion of the container side wall defines a 

third angle: between the lower portion of the container 

side wall and the bottom of the base portion, and with 

respect to the bottom of the base portion; 

the first angle is an acute angle; 

the third angle is an obtuse angle; 

the third angle is greater than the second angle;” 

311. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AH]. 
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jj. Element [15.AI]: “wherein the interior of the container 

body extends continuously across the cross-sectional 

diameter of the middle portion at a height midway 

between the circular neck and the base portion so as to 

be interrupted, if at all, only by the liquid contained 

within the container body;” 

312. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [1.AI]. 

kk. Element [15.AJ]: “wherein the metal is aluminum;” 

313. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for claim 4. 

ll. Element [15.AK]: “wherein the resin is a polyethylene 

terephthalate (PET) resin;” 

314. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for claim 2. 

mm. Element [15.AL]: “wherein the first depression is 

visible through at least a portion of the container 

body;” 

315. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [9.A]. 

nn. Element [15.AM]: “wherein the center element of the 

base portion is a downward extending protrusion;” 

316. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for claim 11. 
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oo. Element [15.AN]: “wherein the base portion further 

comprises a second depression adjacent the first 

depression; and” 

317. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [9.B]. 

pp. Element [15.AO]: “wherein the second depression is 

visible through the at least a portion of the container 

body.” 

318. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed above for element [9.C]. 

16. Claim 16: “The container of claim 15, wherein the at least a 

portion of the container body is transparent.” 

319. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed for element [10.A]. 

17. Claim 17: “The container of claim 15, wherein the second 

depression at least partially defines the first outline.” 

320. The Gardiner-Pedmo-Brown combination disclosed this element for 

the same reasons discussed for element [12.B] and claim 14. 

18. Claim 18 

a. Element [18.A]: “The container of claim 17, wherein 

the base portion further comprises third, fourth, fifth, 

and sixth depressions; and” 

321. In my opinion, Pedmo taught or suggested these features in the 

Gardiner-Pedmo-Brown combination. The plurality of struts of Pedmo’s base (see 

Pedmo, 2:46-47; 2:52-53) formed additional depressions beyond the first and second 
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depression, including third, fourth, fifth, and sixth depressions as illustrated in 

annotated Figures 2 and 5 below.    

 

Pedmo, Fig. 2 (Annotated) 
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Pedmo, Fig. 5 (Annotated) 

b. Element [18.B]: “wherein the third, fourth, fifth, and 

sixth depressions at least partially define the first 

outline.” 

322. The third through sixth depressions in Pedmo further partially defined 

the first outline because each depression had an outer edge that formed part of the 

first outline. (See [12.B]).   
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Pedmo, Fig. 2 (Annotated) 

19. Claim 19: “The container of claim 18, wherein the downward 

extending protrusion is centered with respect to the first, 

second, third, fourth, fifth, and sixth depressions.” 

323. As described with respect to claim 11, Pedmo disclosed a downward 

extending protrusion in the form of the hub 30. (Pedmo, 2:41-42; 2:47; 3:45). A 

POSITA would have found claim 19 obvious in the Gardiner-Pedmo-Brown 

combination because Figure 2 of Pedmo, annotated below, showed that the hub 30 

(downward extending protrusion) was centered with respect to the first through sixth 

depressions formed between the struts 34.   
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Pedmo, Fig. 2 (Annotated) 

20. Claim 20: “The container of claim 17, wherein each of the 

first and second depressions increases in width as the radial 

distance from a center of the bottom of the base portion 

increases.” 

324. In the combination, Pedmo taught or suggested this feature. Figure 2 of 

Pedmo, as annotated below, illustrated that wedge-shaped depressions (spaces 

between the struts of the base) had a narrower width W1 closer to the hub 30 (the 

center of the bottom of the base) and a wider width W2 farthest from the center. The 
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spaces between the struts thus increased in width as the radial distance from the 

center increases.   

 

Pedmo, Fig. 2 (Cropped and Annotated) 

V. CONCLUSION 

325. Based on the foregoing analysis, it is my opinion that claims 1-20 of 

the ’441 patent are invalid. 
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167696231.1 

I hereby declare that all the statements made in this declaration are based on 

my own true knowledge, that all statements made on information and belief are 

believed to be true, and that all statements were made with the knowledge that willful 

false statements and the like are punishable by fine or imprisonment, or both, under 

18 U.S.C. § 1001. I declare under the penalty of perjury under the laws of the United 

States that all statements made in this declaration are true and correct. 

 

Dated this _6__ day of June, 2024   

      Nathan J. Delson, PhD 
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AA Clino-cladisticc Lookk att  
Pulll && Pushh Tabb Patentss  

ca.1950-19800 
Williamm D.. Schroeder,, M.S.,, R.P.A.,, PhDD candidate—Universityy off Montana;; Culturall Heritagee andd Appliedd Anthropologyy 

Juliuss Edwardd Sellikenn (1907-1991)) mayy havee onlyy 
producedd thiss onee patentt inn 19399 (USS 2,153,344).. 
Armyy Infantryy Corporall Sellikenn wass capturedd byy 
Naziss andd sentt too Stalagg 3CC nearr Altt Drewitz,, 
Prussiaa duringg WWW II..  Sellikenn livedd too aa ripee oldd 
agee off 109..  Sellikenn shouldd bee creditedd withh beingg 
thee progenitorr off thee pulll tab;; Ermall Frazee 
referencedd thiss patentt  inn 1963.. 

Ermall “Ernie”” Cleonn  Frazee foundedd thee Daytonn Reliablee Tooll 
andd Manufacturingg Co.. inn 1949..   Legendd hass itt thatt Frazee 
inventedd thee pulll tabb outt off frustrationn andd necessityy whilee onn 
aa campingg tripp inn 1959..  Theree hadd too bee ann easierr wayy too 
openn aa beveragee cann thann withh aa church-keyy opener..  
 
Overr 75%% off USS beerr producerss adoptedd Fraze'ss cann byy 1965..  
Johnn S.. Bozekk andd Johnn Henchertt off thee Continentall Cann Co.,, 
Williamm E.. Taylorr off thee Americann Cann Co.,, andd Daniell Cudzikk 
off Reynoldss Aluminumm Co.. improvedd onn Fraze’ss patentss andd 
weree hiss strongestt competitorss inn openingg meanss andd 
designs.. Ann exemplarr fromm thee firstt six-packk off Ironn Cityy Beerr  
producedd inn 19633 featuringg thee neww “Easy-openn can”” 
manufacturedd byy thee Aluminumm Companyy off Americaa (Alcoa,, 
Inc.)) iss heldd inn thee Wrightt Statee Universityy archivess alongg withh 
benchh drawingss andd otherr Ermall Frazee memorabilia3..   

Ermall Frazee designedd ann “ornamental””  closuree   
withh      aa      tearr     stripp     openerr     inn     19633  
(USDD 195,6044 S)) withh aa termm off 144 yearss 
whichh revolutionizedd beveragee cans..  Carll A.. 
Huthh off ACCOO patentedd ann almostt identicall tabb 
too Fraze’ss  inn 19655 (USS 3,225,957),, yett thee tabb 
iss angled..  Williamm E.. Taylorr alsoo inventedd “thee 
same”” angledd tabb tearr stripp forr ACCOO andd 
publishedd itt ass USS 3,244,3155 inn 1966..  Frazee 
respondedd withh anotherr veryy similarr tabb designn 
featuringg ann ellipticall rivett andd aa bulbb openingg 
(USS 3,237,744))  inn 1966.. 

Omarr L.. Brownn shouldd bee givenn creditt forr havingg 
devisedd thee firstt non-removablee tabb filedd onn 
Octoberr 13,, 19677 (USS 3,446,389)..  Thee ideaa 
underwentt severall refinementss beforee itt becamee aa 
reliablee openingg means..  Notee thee inward-foldingg 
triangularr pushh panell off thiss patent..  Laterr designss 
wouldd featuree roundd orr oblongg openings..  Non-
removablee tabss andd tearr stripss becamee aa 
necessityy     forr    retainingg    valuablee    Aluminum.. 

Omarr L.. Brownn improvedd thee beveragee cann 
openingg experiencee ass welll  ass meanss withh USS 
patentt 4,024,981;; Ermall Frazee wass assignedd itt 
inn 1977.. Thee neww liftt tabb assemblyy wass calledd 
ann Easy-openn Ecologyy End,, moree commonlyy 
referredd too ass aa Non-detachablee orr Stay-tab..  

Responding too safetyy concerns,, Fraze’ss Daytonn 
Reliablee Tooll && Manufacturingg Co.. designedd aa 
betterr beveragee cann openingg devicee inn 19655 whichh 
resembless Selliken’ss andd Johnn E.. Walsh’ss patentss 
exceptt thatt thee ringg  pulll is attachedd too aa bungg ass 
opposedd too being aa solidd metal ringg orr beingg 
solderedd inn place. Littlee iss knownn aboutt Omarr L.. 
Brownn exceptt hee stayedd inn Dayton,, OHH untill hiss 
deathh inn 19999 att thee agee off 98..  Brownn providedd 
Fraze’ss     companyy     withh     numerouss     designss 
andd    patentss   whichh   weree   mesnee   assignedd   
too   Ermall   Frazee   includingg   thee   “Pulll  Tabb  forr   aa  
            Tear Stripp Opener”” (USDD 203,0800 S).. 

Daniell  F.. Cudzikk iss creditedd forr inventingg thee Easy-
openn Walll  inn 19722 (USS 3,836,038)..  Cudzikk 
referencedd Frazee andd Smithh ett al.. inn hiss patent..  
Cudzikk designedd forr Reynoldss Metalss Co.. andd theyy 
becamee aa competitorr inn thee cann markett withh thee 
neww apparatuss inn 1974.. Cudzikk donatedd aa cann too 
thee Museumm off Modernn Artt underr Architecturee andd 
Designn withh Alcoaa ass thee maker.. 

Ronaldd Pearcee andd Thomass Herrmannn appliedd forr USS patentt 3,886,881—
methodd off makingg aa presss tabb containerr endd fromm aa metallicc shell—inn latee 
1973..  Onlyy onee shelll off metall neededd deformationn too accommodatee 
contentt release..  Pearcee andd Herrmann’ss coiningg processs stretchedd andd 
scoredd thee aluminumm makingg thee tabss easyy too manuallyy depress—aa littlee tooo 
easyy inn transport,, andd fingerss sometimess weree cutt orr gott stuck..  
Neverthelesss itt wass patentedd inn 19755 andd wass quitee memorable.. 

1980

195O

Inn thee summerr off 2016,, II wass selectedd ass thee Summerr Resourcess Internn att thee Grandd Tetonn Nationall Park..   
Myy assignmentt wass too locatee tracee evidencee off turnn off thee centuryy Mormonn andd non-Mormonn homesteadss andd 

settlementss nearr thee historicc townss off Mormonn Roww andd Kelly,, WYY withinn thee park’ss boundaries..  II wass alsoo  
taskedd withh locatingg previouslyy unidentifiedd irrigationn networkk featuress thatt servedd thee historicc communities..   

Whilee attemptingg too locatee ann irrigationn ditch,, II happenedd uponn ann areaa nearr Kelly,, WYY whichh wass usedd forr 
generationss ass thee “townn dump.””  Historic-eraa refusee beforee thee Gross Ventree Slidee off 19255 andd Floodd eventt  

off 19277 wass washedd awayy fromm thee landscape..  Largee scourr markss fromm thee floodd createdd pocketss   
 wheree refusee wass laterr depositedd untill thee 1990ss whenn Parkk clean-upp eventss tookk place..   

Thee resultantt  archaeologicall concentrationss chroniclee aa smalll community’ss disposablee 
materiall culturee fromm ca.19300 too 19900 andd containss numerouss foodd andd beveragee cans,,  
bottles,, andd otherr artifactss closee too thee surface..  Havingg alreadyy devisedd aa “keyy card”” forr 

handyy fieldd referencee off beveragee cann pulll tabb types,, II wass delightedd too findd aa nearlyy 
completee seriess off thee mostt commonlyy andd widelyy producedd “snapp top””  

andd ring-pulll tabb types..   
 

Inn 1965,, Ermall Frazee respondedd too publicc 
concernn andd commentt  thatt hiss originall inventionn 
wass tooo sharp;; discardedd  pulll  tabss  hadd  cutt  
feett andd hands..  Frazee redesignedd hiss tearr stripp 
too havee softerr edgess andd thee cann topp featuredd 
raisedd beadss “…too servee aa desirablee degreee aa  
guardd meanss forr contactt withh thee user’ss lipss inn 
thee eventt thatt thee userr electss too drinkk thee liquidd 
directlyy outt off thee can.”” Notee similarityy too Bozek’ss 
designss forr thee U-tab.. 

Thee problemm  becamee apparent::  Howw cann onee distinguishh onee typee fromm anotherr and howw cann theyy bee 
chronologicallyy orderedd soo thatt theirr historicc orr non-historicc (orr nott yett historic)) statuss cann bee discerned??  
Thee onlyy reliablee formm off informationn  onn thiss cann bee foundd inn thee Unitedd Statess Patentt andd Trademarkk Officee 
(USPTO)) records..  There,, thee inventor(s),, assignee(s),, datee off filing,, datee off acceptance,, andd anyy referenced,, 
competing,, orr internationall patentss andd designss aree alll listedd ass welll ass fulll descriptionss off thee invention,, 
innovation,, orr productionn method..  Thee nextt taskk wass too buildd aa databasee off thiss informationn withh imagess soo 
thatt ann artifactt suchh ass aa pulll tabb orr containerr endd openerr cann bee correctlyy identifiedd andd aa datee rangee 
ascribed..  Byy searchingg thee USPTOO andd Googlee Patents,,  II wass ablee too locatee predecessorss andd precursorss  
thatt betterr elucidatee thee evolutionn off thesee innovationss andd inventionss off materiall culture..  Unfortunately,,  
feww obituariess orr biographiess weree writtenn aboutt thee inventorss andd designers;; onlyy Ermall Fraze,,  
thee purportedd inventorr off thee Snapp Topp andd aa prototypee aluminumm cann donatedd too  
thee Museumm off Modernn Artt byy Daniell Cudzikk standd outt ass testamentss too thee progenitorss off  
pop-tops..  Oftenn moree iss knownn aboutt thee factoryy orr companyy thann thee employeess  
whoo madee themm successful..  Inn evolutionaryy biologicall terms,, theree aree twoo familyy liness 

basedd onn morphologicall characteristics,, i.e.. clades::  Pulll andd 
Push..  Theree aree fourr “species”:: Pulll solid,, Pulll ring,, Pushh buttonn 
andd Pushh Stay-tab.. (Andd thenn there’ss “Frange.”)) Theirr changess 
overr timee orr historicall trajectoriess mightt bee saidd too constitutee 
clines..  II havee arrangedd thee evolutionn off beveragee cann openingg 
meanss ass iff aa genealogicall familyy tree..  Theree aree hundredss off 
“patentt children”” thatt aree nott representedd here;; onlyy thee firstt 
patentt   (parent))   forr   aa  particularr  “species””  off  openingg  type.

Austinn L.. Morrilll and Johnn P.. Kellyy of Raytheonn 
Manufacturingg Co.. feltt inn 19555 thatt “somee typee off 
tabb mustt bee attachedd too [a]] stripp orr formedd integrall 
withh itt soo thatt thee keyy cann bee fittedd overr thee tabb andd 
turnedd too tearr outt thee tearr stripp ass thee keyy iss rotatedd 
aboutt iss ownn axiss andd movedd alongg thee can’ss 
surface,”” andd “itt iss evidentt thatt suchh aa wastee cann bee 
substantial,”” andd “iss particularlyy usefull forr vacuumm 
packedd coffeee canss wheree aa vacuumm tightt seall iss 
desiredd untill thee cann iss  openedd  forr  thee  firstt  timee 
andd  thenn  aa  replaceablee  topp  iss desired.””  
          (USS patentt 2,806,628;; acceptedd 1957)) 

J h P K ll f R th Johnn E.. Walshh producedd severall inventionss 
andd designss forr thee Unitedd Shoee Machineryy 
Corp.. (USMC)) alongg withh hiss son,, Johnn E.. 
Walshh II,, andd grandson,, Johnn E.. Walshh III..  
Thee USMCC foughtt repeatedd courtt casess 
involvingg thee purchasee off foreign-madee 
equipmentt andd thenn claimingg neww ideass 
basedd onn them..   Thee USMCC wass alsoo subjectt 
too Shermann Anti-Trustt Actt violationss ass aa 
shoee industryy monopoly..  Thiss designn fromm 
19633 hadd aa rhombus-shapedd tearr stripp andd 
                aa ringg pulll (USS 3,084,835).. 

Johnn S.. Bozekk inventedd andd designedd severall cann 
openerss andd closuress forr Continentall Cann Co..  
Designn 199,5966 wass basedd onn thee shapee of aa 
garterr supporter..  Otherr designss featuring aa solidd 
rivetedd tabb weree calledd U-tabss becausee off theirr 
vernacularr “U”” shape..  Bozekk andd Frazee 
competedd neckk andd neckk throughh thee earlyy 
1960ss forr   moree   efficientt  andd  utilitariann   
designss    forr   beveragee   cann   openingg   devices.. 

USD 199596 S USD 199597 S

USD 199822 S          USD 200883 S          USD 201647 S          

Charless S.. Nissenn andd Robertt P.. Gattonn off  
Romee City,, INN filedd patentt designn 206,5000 
forr aa Combinedd Cann Endd andd Tearr Stripp 
Openerr acceptedd onn Dec.. 20,, 1966..  Thee 
neww designn featuredd aa teardrop-shapedd 
openingg withh aa “softer”” tearr stripp withoutt 
sharpp “pointed”” edges..  Thee teardropp shapee 
wouldd dominatee thee markett untill ca.. 19755 
whenn thee Stay-tabb wass widelyy produced..  
Variationss  onn  thee  teardropp shapee includedd 
  bowling-pin-shaped,,   propeller-like,, “dogg 
  bone,”” andd narroww rectangularr tearr stripss  
                               ca.. 1968.. 

1955

1975 

1970 

Thiss designn wass assignedd too Louiss Friedd andd wass 
basedd onn thee previouslyy filedd USS patentt 2,790,5777 
andd Australiann patentt AUU 19,570,2674,, aa 
containerr topp andd opener,, inn 1953..  Jamess J.. 
Walsh,, Jr.. wass aa Generall Managerr off Saless att 
Bethlehemm Steell duringg hiss lengthyy career..  It iss nott 
knownn iff Ralphh D’Andreaa andd Louiss Fried alsoo 
workedd theree andd createdd inventionss withh Walsh..    

Ayerss Houghtellingg iss betterr knownn forr hiss 
allegoricall paintings,, architecture,, andd NASAA 
illustrations thann hiss beveragee cann openingg 
patent.. Inn 1959,, USS patentt 2,870,9355 wass 
assignedd too actresss Suzannee Kaarenn Blackmerr  
whoo was notedd forr beingg ann originall Rockette andd 
havingg actedd withh Belaa Lugosii andd Thee 33 Stooges.. 

Alann G.. Dalli,, Michaell Debenhaum,, andd Ralphh E.. Schacklefordd off thee 
Brokenn Hilll Proprietaryy Co.,, Ltd.. off Melbourne,, AUSS receivedd aa USS reissuee 
patentt 28,9100 forr  Push-inn Easy-openingg Closuress inn 1976..   Americann 
Cann Co.. producedd itss ownn versionn off thee pushh tabb typee inn thee USS andd 
Canadaa concurrently.. Plasticc pushh tabb lidss weree moree widelyy 
manufacturedd thann beveragee cann tops..  Coorss productss weree 
unpasteurized,, keptt cold,, andd nott transportedd eastt off thee Mississippii 
Riverr untill 19777 andd popularizedd inn thee filmm Smokeyy andd thee Bandit.. 

3www.libraries.wright.edu/special/collectionguides/files/ms447.pdf

Georgee B.. Jack,, Jr.. filedd USS patentt 2,261,1177 inn June,, 
19399 andd wass acceptedd inn Nov.,, 1941..  Hiss closuree 
memberr includedd “integrall tabss orr tonguess adaptedd too bee 
manuallyy orr digitallyy depressedd …too permitt accesss too thee 
contents,”” andd wass assignedd too USS Cann  
Corp.. thoughh neverr saww production.. 

Pushh Familyy 
Pulll Familyy 

Pulll solidd 

Pulll ringg 

“Frange”” Familyy 

Pulll solidd 

Pushh Stay-tabb 

Pushh buttonn 

1https://www.britannica.com/biography/Edwin-Norton.
2New York Times. November 30, 1913. Retrieved on February 24, 2017.

Key-woundd tearr stripss weree firstt usedd too providee aa convenientt 
meanss off openingg sealedd tin-platedd steell foodd canisterss inn 
1866.. Overr 1000 tinn manufacturerss incorporatedd ass thee 
Americann Cann Co.. (ACCO)) inn 1901..  Edwinn Norton—aa cannerr 
sincee 1868—renamedd thee Nortonn Tinn Cann andd Platee Companyy 
andd foundedd Continentall Cann Co.. inn 1904,, thee secondd largestt 
cann manufacturerr inn thee US1..  Nationall Cann Co.,, foundedd inn 
1929,, becamee thee thirdd largest.. Thee USS Governmentt suedd thee 
Americann Cann Co.. inn 19133 statingg thee “Tinn Cann Trust”” 
restrainedd tradee andd arbitrarilyy fixedd pricess andd soo shouldd bee 
dissolved2.. Alll threee restructured,, renamed,, andd re-brandedd 
severall times.. Alll threee devisedd meanss off openingg cann endss 
moree reliably,, easier,, andd safer.. 
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57 ABSTRACT 
A tab for easy opening ends including a lifting end and 
an opening end and spaced side legs is improved by the 
use of finger means extending from the opening end 
towards the lifting end, the finger means including 
flanges which stiffen the finger. The lifting end is 
formed of a smooth unbroken curl of sheet material. 

14 Claims, 6 Drawing Figures 
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1. 

TAB AND ECOLOGY END 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to easy-opening can 

ends and more particularly to an improved tab of in 
creased longitudinal strength for use as a retained tab on 
an improved ecology-type can end. 

2. The Prior Art 
It is known in the art to provide container end wall 

structures which include a retained tab and a retained 
tear strip so that in use, no container component is sepa 
rated to form litter. These type containers and end 
structures have been referred to as ecology ends. 

Typical of one form of ecology ends are those shown 
and described in U.S. Pat. Nos. 4,024,981 and 4,084,410 
of May 24, 1977, respectively and Apr. 10, 1979, as 
signed to the same assignee. 

U.S. Pat. No. 4,024,981 describes an improved longi 
tudinally rigid tab and an improved end structure 
wherein the tab initially acts as a class 2 lever to initiate 
fracture of the portion of the scoreline immediately in 
front of the rivet. Thereafter the tab operates as a class 
1 lever to complete fracture of the scoreline and to push 
the retained pour panel downwardly, the panel being 
retained on the end wall. 

U.S. Pat. No. 4,084,410 relates to a tab with increased 
resistance to removal by bending of the tab through the 
provision of a plurality of bending regions. 

Regardless of the details of the structure of the tab, 
those tabs intended to be used in ecology-type ends 
require substantial longitudinal rigidity especially if the 
tab is intended to function as a class 2 and then a class 1 
lever in an opening sequence. 

In the tabs described in the above patents, longitudi 
nal rigidity was achieved by curling the side legs of the 
tab to provide a double thickness of metal extending 
essentially from the front to the rear of the tab. Addi 
tionally the front end of the tab is formed of multiple 
layers of sheet material, preferably of one piece. 

Initially, tabs as described were manufactured from 
aluminum alloy sheet stock of 0.018 inch thickness, and 
operated satisfactorily. Such tabs included an intermedi 
ate web of material at the front end of the tab, the web 
including space finger elements extending rearwardly 
and disposed within the folds of the side legs and termi 
nating approximately at the forward end of the aperture 
in the flap and through which the rivet extends to attach 
the tab to the end wall. This structure was found to be 
of sufficient longitudinal strength when the tab was 
fabricated of sheet stock of 0.018 inch thickness. The 
price of aluminum has, however, increased significally 
and thus, there has been a tendency to use thinner stock, 
i.e. 0.016 inch thick material, in the fabrication of tabs. 
The result. has been that under certain circumstances 
there have been tab failures where the tabs have been 
fabricated of lighter stock in order to save in material 
COStS. 
For example, some beverages are packed under sub 
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stantial pressure or exposed to substantial pressure dur 
ing the packing operation. In such cases the scoreline 
normally includes a relatively high residual, i.e. the 
dimension of the unscored metal beneath the score area 
is comparatively high. The result was that in some in 
stances, tabs of the lighter stock, i.e. 0.016 inch material, 
failed by bending in a zone in front of the rivet and to 
the rear of the front of the tab. The observed mode of 
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2 
failure appeared to be the pulling of the fingers out from 
under the curls along the side legs, or actual bending of 
the side legs, or both. In other instances tab failure 
appeared to result from the fact that the tab was mis 
aligned, i.e. rotated about the rivet with the result that 
a portion of the nose of the tab was over the end wall 
rather than being over the pour panel, with the result 
that tabs of the thinner stock exhibited a tending to fail 
by bending, as described. 

It has also been noted, in some instances that the 
scoreline in front of the rivet was prematurely rupturing 
under certain circumstances. More particularly, the tab 
is attached to the end wall by a rivet which passes 
through an aperture in the ear of the tab, the ear being 
located to the rear of the nose or opening end of the tab, 
and the scoreline including a portion immediately in 
front of the rivet. In some instances the end wall of the 
packed container is slightly bulged due to pressure de 
veloped during packing or because of the internal pres 
sure of the container, or both. 

In such cases, it is believed that the entire tab is raised 
a very small distance above the end wall, i.e. there is a 
small vertical clearance between the underside of the 
tab and the end wall. Normally such a clearance pres 
ents no problem, except it has been observed in some 
instances that there was premature fracture of the por 
tion of the scoreline to the front of the rivet. It is be 
lieved that such premature fractures, when they occur, 
are caused by the normal vibration of the stacked con 
tainers during shipping. 

It is believed that the vibration is transmitted to the 
tab and through the tab ear to the rivet with the result 
that the portion of the end wall around the rivet is 
stressed through the vibration, in a vertical direction, of 
the tab, the latter being free to move up and down 
because of the small clearance between the underside of 
the tab and the end wall. 

SUMMARY OF THE INVENTION 

The improved tab and end structure of the present 
invention are achieved by substantially increasing the 
longitudinal rigidity of the tab to such an extent that 
even if fabricated of thinner sheet stock, the tab has 
sufficient longituidinal rigidity to overcome substan 
tially failure by bending. The improved tab also is struc 
tured such that the tab may be mounted on the end was 
so as to contact the end wall so that forces created by 
vibration are transmitted over the entire tab and to the 
underlying end wall rather than through the ear of the 
tab and to the rivet. 
To this end, the fingers have been increased in length 

to extend rearwardly from the opening end to approxi 
mately the midpoint of the rivet opening in the ear. The 
fingers are also provided with flanges, extending down 
wardly, and which operate to increase the strength of 
the fingers and thus the tab in a longitudinal direction. 
Increase longitudinal strength is also provided by pro 
viding flange means on at least a portion of the upper 
layer of the side legs so that in that portion, the fingers 
are clamped between the layers forming the side legs. 

Further, the tab ear may be oriented with respect to 
the body of the tab so as to be angled in a downward 
direction prior to assembly of the tab to a container end 
wall. In this way, once assembly to the end wall by the 
rivet, the tab is in contact with the end wall so that 
forces transmitted to the tab, i.e. as the result of vibra 
tion in handling and shipping of the packed containers, 
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is transmitted through the tab to the end wall rather 
than through the tab ear to the rivet for localized stress 
ing of the end wall and possible rupture of the portion of 
the scoreline in front of the rivet. 
As will be apparent from the following detailed de 

scription, a much improved tab and container end struc 
ture are disclosed, both with reference to a preferred 
form of the structure, it being understood that the con 
figuration of the tab and its appearance may vary from 
that described, and yet may include the features and 
advantages of the present invention which may be best 
understood by reference to the following description 
taken in connection with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view in perspective, with portions thereof 
broken away, illustrating the tab structure of the present 
invention; 

FIG. 2 is a plan view of the underside, i.e. what is 
sometimes called the non-public side of the tab of the 
present invention; 
FIG. 3 is a view partly in section and partly in eleva 

tion taken along a line extending longitudinally through 
the center of the tab of this invention, which for pur 
poses of illustration is of a slightly larger scale than is 
illustrated in FIG. 2; 
FIG. 4 is a sectional view of the tab of this invention 

taken transversely of the tab aproximately midway 
through the rivet hole; 
FIG. 5 is a plan view of a container end wall having 

mounted thereon a tab in accordance with this inven 
tion; 
and 
FIG. 6 is a sectional view, similar to FIG. 4, but 

illustrating the tab of this invention mounted on the end 
wall as shown in FIG. 5. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to the drawings which illustrate a preferred 
form of the structural features of the present invention, 
FIGS. 1 and 2 show a tab 10 which may be formed of 
sheet material, for example, aluminum alloy sheet of a 
thickness of about 0.0016 inch or more, in the usual 
fashion through a progressive die set which performs a 
series of operations on tab sheet stock. The tab 10, 
which may be formed of a single sheet of material, 
includes a lifting end A2 at the rear end thereof and an 
opening end 14 at the front end thereof. 

Extending from the opening end to the lifting end of 
the tab are spaced longitudinally extending side legs 17 
and 19 each of which may be formed of a curled double 
layer of sheet material, as illustrated. Extending be 
tween the legs 17 and 19 and towards the rear of the tab 
is an upper web of sheet material 20 including a depres 
sion 21 therein, the web and depression constituting a 
substantial portion the upper surface of the tab. As 
shown there is an indexing aperture 22 used as a pilot 
during progressive die formation of the tab. 
As illustrated in FIGS. 1-3, the opening end 14 of the 

tab may be formed of multiple layers of sheet material, 
as illustrated, including an upper layer 24, a lower layer 
26 and an intermediate layer 27. Immediately to the rear 
of the opening end of the tab is an ear 30 which is 
formed as a continuation of the upper layer 24 but 
which extends rearwardly and downwardly through a 
bend area 31. The rear end 32 of the ear extends below 
the front end of the tab, in the unmounted condition of 
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4. 
the tab, as seen in FIG. 3 for reasons which will be 
explained. The ear is provided with an aperture 35 
through which a rivet may pass for fastening the tab to 
an end wall. 

In the form illustrated, the lower-most layer 26 has a 
width corresponding approximately to the width of the 
ear 30 in the bend area 31 and includes sides 26a and 26b 
which are spaced from the opposing portions lower 
curls 7a and 19a, respectively, at the forward end of 
the tab as seen in FIG. 2. Moreover, the ear 30 is spaced 
from each of the side legs 17 and 19 which, in the area 
adjacent the ear, each includes a downwardly extending 
flange 36 and 37 which is continuous with a flange 38 
located to the rear of the ear and which forms a part of 
the upper web 20 of sheet material. These flanges pro 
vide strength in addition to providing a smooth contour 
to reduce the possibility of finger laceration. 
The center layer 27 of the front end of the tab, as seen 

in FIGS. 1 and 2, extends the width of the front end of 
the tab and includes two fingers 40 and 41 extending 
towards the rear of the tab and terminating at approxi 
mately the centerline of the rivet aperture 35. In the 
form shown, the free ends of the fingers are slightly 
narrower than the remaining portion such that the 
width dimension of the finger gradually increases from 
the rear to the forward end. The forward end of the 
center layer 27 includes a downwardly forward flange 
45 which extends along the sides 4.0a and 41a of each of 
the fingers 40 and 41, respectively to form a down 
wardly extending flange extending longitudinally along 
a substantial portion of the length of each finger. The 
longitudinally extending and downwardly depending 
flanges operate to increase longitudinal rigidity of the 
tab. 
As seen in FIGS. 2 and 3, the rear end of the tab 

includes a smooth outer peripheral surface forward by 
the curl 47 which, as shown, substantially prevents 
contact with the free edge of metal. In fact, except for 
segments 48 and 49 which are used to hold the tab blank 
in the progressive strip during manufacture, substan 
tially the entire outer peripheral surface of the tab is 
smooth and unbroken. Segments 48 and 49 each include 
a small segment which is folded under the follow the 
outer curl contour and the rip-off point is space in 
wardly away from the outer side surface such that in 
plain view it is difficult to see the rip-off section. Since 
this type of tab is not a pull-ring type, but one in which 
the finger is inserted under the rear end in an opening 
sequence, a smooth rear configuration has practical 
advantages. 
As seen in FIGS. 2 and 4, each of the side legs 17 and 

19 is curled to form a multiple layer leg, the upper layer 
17a and 19a of which are essentially flat and coplanar 
with the web 20. The lower layers 17b and 19b, respec 
tively are angled upwardly, as seen in FIG. 4, the width 
dimension of the legs in the vicinity of the fingers is 
greater than that of the respective finger such that lay 
ers substantially enclose the corresponding finger there 
between. 
As shown, the inner surface 36 and 37 of the upper 

surface 17a and 19a of each of the legs is downwardly 
flanged to contact the respective lower layer 17b and 
19b inwardly of the inner edge of the corresponding 
finger. In this way, the tendency to pull the finger out of 
the legs is substantially reduced. Further, the flanges 
40a and 41a, respectively, on the fingers 40 and 41 and 
the flanges 36 and 37 respectively on the upper surface 
of the legs 17 and 9, tend to increase the longitudinal 
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strength of the tab forward of the rear end 32 of the ear 
30 as compared to a structure absent such flanges and of 
the same stock thickness. , , " . . . 

FIG. 4 also illustrates the relative position of the ear 
of the tab with respect to the under surface of the tab 
after formation of the tab and prior to assembly to a 
container end wall. 
To understand better the substantial improvement 

represented by the present invention, reference is made 
to FIG. 5 illustrating the tab 10 of the present invention 
mounted on a container end wall 50. Where applicable, 
the same reference numbers have been used, for the 
parts already described. The end wall includes a pour 
panel 52 formed by a scoreline 53 a portion of which 
passes between the front end 14 of the tab and immedi 
ately in front of the rivet 55 which passes through the 
tab ear 30 to secure the tab to the end: wall. For the 
remaining details of the end wall structure, reference is 
made to the patents previously mentioned. 

In a normal opening sequence, a finger is inserted 
between the finger well 60 and the rear end 12 of the tab 
to lift the rear end. One can easily appreciate the advan 
tage of having a tab with a smooth clean contour. Since 
the initial pop of the portion of the scoreline to the front 
of the rivet is by a class 2 lever action, lifting of the rear 
end of the tab causes the ear 30 to lift on the rivet, and 
the portion of the end wall around the rivet while the 
nose or front end of the tab contacts the pour panel. 
After the initial pop, the tab acts as a class 1 lever to 
break out the scoreline and push the pour panel down 
wardly. Thereafter the tab is normally pushed flat 
against the end wall. 
As will be apparent, the initial pop phase of the open 

ing sequence creates a significant stress on the tab 
which should remain longitudinally rigid throughout 
the opening sequence, especially the initial pop phase. 
What has been observed, especially with the prio art 
tabs formed of thinner sheet stock, is an occasional 
bending of the tab during the initial pop phase. If it 
occurs, the bending normally is across the width of the 
tab and in a band generally in the bend area 31 of the 
ear, and includes bending of the legs. 

In come cases the tab, though initially properly se 
cured on the end wall, may through handling in ship 
ping and the like be rotated slightly so that the opening 
end of the tab overlies a portion of the end wall laterally 
of the pour panel, even though the end wall may be 
provided with dimples and the like to maintain proper 
tab alignment. Normally, the consumer does not align 
the tab, but attempts to open the container by the usual 
manipulation. In this circumstance what has been ob 
served is an occasional bending of the prior art tab, as 
described, and in some instances the fingers of the prior 
art tabs have been pulled out of the curl. 
The tab of the present invention, which is signifi 

cantly more rigid longitudinally as compared to the 
prior art tabs described, substantially reduces failure by 
bending. Also, even if the tab is misaligned, the fingers 
are not pulled out of the curl, especially where the 
heavier grade of tab stock is used. Overall, the longitu 
dinal rigidity has been increased through the use of 
flanges and extension of the finger length. 

In addition the improved tab substantially reduces 
premature damage and even rupture of the scoreline in 
front of the rivet. Since most container end walls are 
bulged slightly (exaggerated in FIG. 6 for illustration 
purposes) the prior art tabs when assembled to the end 
wall were spaced a small distance above the wall. It is 
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6 
believed that vibration caused a stress to be transmitted 
through the tab, the tab ear to the rivet which stressed 
the metal around the rivet and the portion of the score 
line in front of the rivet. What was detected, on occa 
sion, were hairline cracks in the scoreline with the result 
that the container contents lost all or some of the pres 
sure i.e. became "flat' or actually leaked. 
By this invention, such a problem is substantially 

reduced by positioning the tab ear below the underside 
of the tab body, as seen in FIGS. 3 and 4, during tab 
manufacture Thus, as the tab is secured to the end wall, 
as seen in FIG. 6, the underside of the tab is pulled tight 
against the end wall i.e. the clearance is eleminated, and 
downward stresses are transmitted to the end wall 
rather than to the rivet and the scoreline. 

Accordingly, it will be seen that the structural fea 
tures of the present invention have substantially im 
proved the longitudinal rigidity of the tab, so much so 
that lighter tab stock may be used. Moreover, the ten 
dency toward preventing fracture of the scoreline has 
been substantially reduced. 
While the tab shown illustrates the preferred struc 

tural features of the present invention, it is understood 
that the shape and configuration of the tab may vary 
considerably. Thus, the panel 21 may be punched out or 
the rear end of the tab may be made boxier with 
rounded corners to provide a tab with a straight rather 
than curved section along the rear end. The portion of 
the tab to the rear of the web may be contoured to 
permit easy insertion of the finger. 

Accordingly, various modifications may be made, as 
will be apparent from the above, without departing 
from the invention as set forth in the appended claims: 
What is claimed is: 
1. In a tab for use with an easy opening end structure 

wherein said tab is formed of metal sheet material, and 
which includes a lifting end and an opening end with an 
eartherebetween, the ear including an aperture through 
which a rivet may extend for attachment of said tab to 
an end wall, spaced side legs formed of a curled double 
layer of sheet material and extending between the open 
ing end and at least to the rear of said ear, and wherein 
said opening end is formed of multiple layers of sheet 
material, the improvement comprising: 
one of the multiple layers forming the opening end of 

said tab including finger means extending towards 
the lifting end of said tab and positioned within the 
double layer of said spaced side legs, and 

said finger means including flange means extending 
lengthwise thereof to form ribs stiffing said tab 
along its length. 

2. A tab as set forth in claim 1 wherein said flange 
means extends lengthwise at least as far as the aperture 
in said ear. 

3. A tab as set forth in claim 1 wherein said flange 
means is located on the portion of said finger means 
located within the curl of said double layer, 
one layer of the double layer forming the upper sur 

face of said tab, and 
said flange means being disposed to face away from 

the upper surface of said tab. 
4. A tab as set forth in claim 1 wherein the double 

layer of said side legs includes an upper layer forming 
the top surface of the tab and a lower layer therebe 
neath, and 

the lower layer overlying said finger to prevent said 
finger from being pulled out of said double layer 
during manipulation of said tab. 
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5. A tab as set forth in claim 1 wherein the finger is so 
dimensioned with respect to the lowermost layer of said 
curl that the lowermost layer substantially completely 
covers the tip end of said finger to prevent movement of 
said finger relative to said side leg during normal use of 
said tab in an opening sequence. 

6. A tab as set forth in claim wherein the lowermost 
layer of said side legs overlies the lateral inside edge of 
said finger means to retain said finger means within said 
curl. 

7. A tab as set forth in claim 1 wherein said tab is 
formed of a single piece of sheet material. 

8. A tab as set forth in claim 1 wherein the opening 
end of said tab includes a triple layer of sheet material, 
and 

said finger means being integral with the intermediate 
layer of said triple layer. 

9. A tab as set forth in claim 1 wherein the opening 
end of said tab includes a triple layer of sheet material, 
and 

said ear being integral with one of said triple layers 
and including a bend area to position said ear at an 
angle relative to the plane of the side legs. 

10. A tab as set forth in claim 1 wherein said side legs 
include a continuous outer curled surface and a lower 
layer which is interrupted at a region to the rear of the 
rear curl of said ear. 

11. A tab as set forth in claim 1 wherein said side legs 
include portions spaced from said ear, and 
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the upper layer of said side legs spaced from said ear 

including flange means for providing strength. 
12. A tab as set forth in claim 11 wherein the flange 

means on said finger means and the flange means on said 
side legs extend in the same direction. 

13. A tab as set forth in claim 11 wherein the flange 
means on said side legs contacts at least a portion of the 
lower layer of said side legs and in said portion encloses 
the corresponding finger means. 

14. In an easy opening end wall of the ecology type 
for use with a container wherein the end wall includes 
a retained tab and a retained pour panel and wherein the 
tab-initially functions as a class 2 lever initially to pop a 
portion of the scoreline and as a class 1 lever to com 
plete fracture of the scoreline, an improved tab compris 
1ng: 
a body member having an opening end and a lifting 

end, 
the opening end being formal of multiple layers of 

sheet material, 
legs formed of curled sheet material extending from 

said opening end to said lifting end, 
one of the multiple layers of the opening end includ 

ing finger means received and secured within a 
portion of the corresponding leg, and 

the lifting end of said tab which is contacted by the 
user's finger in an opening sequence being formed 
of a smooth unbroken curl of sheet material. 
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STAY-ON-TAB CONTAINER CLOSURE 
HAVING TEARPANEL WITH NO CONTOUR 

FEATURES ON THE UPPER SURFACE 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to closures of the type 
used for metal beverage containers and, more particularly, to 
Stay-on-tab closures in which an attached tab is lifted to 
partially Sever and displace a tear panel to create an opening 
for dispensing the contents of the container. In one aspect, 
the current invention relates to a stay-on-tab closure having 
a tear panel with low-relief contour features on the upper 
Surface. 

BACKGROUND OF THE INVENTION 

It is well known to use closures, also referred to as “ends' 
or “lids,' for Sealing metal beverage containers of the type 
used for packaging beer, carbonated Soft drinks, juice, tea, 
water, and other liquids or fluids. These closures are typi 
cally formed of an aluminum alloy or Steel, although other 
materials. Such as metal-plastic laminates or composites can 
also be used. A common type of closure, often referred to as 
a “Stay-on-tab' closure, incorporates an attached tab which 
is lifted to partially Sever and displace a tear panel defined 
by a frangible curvilinear score line. The downward dis 
placement of the tear panel creates an opening for dispens 
ing the contents of the container without the use of a Separate 
opening tool. Both the tear panel and the tab remain attached 
to the closure after opening. 

Conventional Stay-on-tab closures typically include a 
center panel having a generally planar or slightly upwardly 
domed Surface. A tear panel is defined by a curvilinear, but 
non-closed, frangible Score line formed on the center panel 
which defines the general periphery of the tear panel but 
leaves a narrow integral hinge connecting the tear panel to 
the remainder of the center panel. An opening tab is Secured 
to the center panel of the closure by a rivet or other Such 
fastener hingedly connected to the tab. When one tab end is 
lifted upward, the tab applies forces to the tear panel and 
center panel to rupture the Score line and displace the tear 
panel down into the associated container to form an opening 
through which the container contents can be dispensed. The 
non-closed portion of the Score line forms a hinge which 
retains the tear panel with the closure. Similarly, the tab 
remains attached to the closure by its hinged connection to 
the rivet. 

To facilitate the easy bending of the tear panel into the 
container during opening, conventional Stay-on-tab closures 
connect the tear panel to the center panel using a narrow 
hinge, i.e., a hinge having a width less than about 25% of the 
maximum width of the tear panel. Unconventional container 
closures having displaceable panels and permanently affixed 
tabs are also known, Such as described in U.S. Pat. No. 
5,405,039 to Komura, and such closures may be referred to 
by Some as "stay-on-tab' closures. The displaceable panels 
in Such unconventional closures, however, are connected to 
the center panel by a hinge having a width significantly 
greater than 25% of the maximum width of the displaceable 
panel. For example, one closure in the previously mentioned 
Komura 039 patent provides a displaceable panel compris 
ing approximately one-half of the top of the lid and a hinge 
having a width of approximately 100% of the maximum 
width of the displaceable panel. Because the forces relating 
to the opening and bending of Such unconventional closures 
are significantly different than for conventional Stay-on-tab 
closures, all further references to “Stay-on-tab' closures in 
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2 
this application refer to closures having a hinge width less 
than about 25% of the maximum width of the tear panel. 

All Stay-on-tab container closures heretofore known 
include high-relief “contour features” formed in the tear 
panel and projecting Substantially above the nearby gener 
ally planar Surface of the tear panel. For the purposes of this 
application, a contour feature is considered to have "high 
relief when the “total height', or H, of the feature is not 
less than about 2 times the thickness of the sheet material 
used to form the lid. The total height, H., of a contour 
feature is the vertical distance from the highest point on the 
upper Surface of the contour feature to the level of the 
underSide of the Surrounding generally planar tear panel 
material. One contour feature commonly used on tear panels 
is a raised curvilinear ridge generally referred to as a “bead.” 
It is known to use high-relief beads having a variety of 
configurations, when viewed from above, including a non 
closed curve resembling the letter “C” (sometimes called a 
“C-bead”), a closed curve having one Straight Side resem 
bling the letter “D” (sometimes called a "D-bead”), a closed 
curve of circular or oval shape, or an irregular closed or 
non-closed shape. For example, closures are known which 
are formed from sheet material having a thickness of about 
0.0093 inches and having a high-relief bead on the tear panel 
with a total height, H, in the range of about 0.0200 to 
0.0230 inches, as are closures formed from sheet material 
having a thickness of about 0.0090 inches and having a 
high-relief bead on the tear panel with a total height, H., of 
about 0.0180 inches. It must be noted that although beads are 
among the most common high-relief contour features found 
on tear panels, other high-relief contour features are also 
known, including ridges, panels, emboSSments, and various 
combinations of these features. 

It was heretofore believed necessary to incorporate high 
relief contour features on the tear panel of Stay-on-tab 
container closures for one or more of the following reasons: 
1) to serve as lateral Stiffening or reinforcing structures on 
the tear panel So that the panel will not bow excessively or 
buckle during the opening operation, which can cause "nose 
failure” and “tuck-under” type failures; 2) to selectively 
distribute the forces of the opening tab across the tear panel 
to propagate the fracturing of the Score line completely 
around the tear panel So the panel will not experience an 
"partial opening type failure; and 3) to gather in the "slack 
metal' on the tear panel which results from the widening of 
the panel during formation of the Score lines, thereby 
maintaining tension in the tear panel, the lack of which can 
also cause nose failure, tuck-under type failure, or partial 
opening type failure. A "nose failure’ occurs when excessive 
bowing or buckling of the tear panel due to insufficient 
stiffness or insufficient tension allows the tab end to slip 
along the Surface of the tear panel without rupturing the 
Score line at all. A “tuck-under type failure, also known as 
a “non-turn-under type failure, occurs when the same 
factors cause the tab to only partially rupture the Score line 
and not displace the tear panel far enough into the container 
to provide a uSeable opening. A "partial opening type 
failure, also known as an “insufficient angle' type failure 
occurs when the Score line fully ruptures, but bowing of the 
tear panel or inadequate distribution of tab forces prevents 
the tab from displacing the tear panel through a Sufficient 
angle into the container to avoid obstructing the opening. 
The operational problems described above are known for 

Stay-on-tab container closures having “standard-size” 
openings, that is, openings defined by tear panels having an 
area of approximately 0.40 Square inches, and the use of a 
high-relief bead or Some other type of high-relief contour 
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feature on the tear panel was heretofore believed necessary 
to overcome such problems. It was heretofore further 
believed that Such operational problems are exacerbated on 
container closures incorporating So-called "large-size” 
openings, that is, openings defined by tear panels having an 
area of approximately 0.59 Square inches or larger, and thus 
that the use of a high-relief bead or other contour feature on 
the tear panel was of increased necessity. See, for example, 
European Patent Application No. EP 0 704 382 A2. 

Another factor affecting the performance of container 
closures is the gauge, or thickness, of the material used to 
form the closures. At one time, Stay-on-tab container clo 
Sures were manufactured using sheet metal “Stock having a 
thickness of at approximately 0.0100 inches or greater. In 
order to conserve materials and decrease costs, however, 
Stay-on-tab container closures are now being manufactured 
from metal Stock having a thickness in the range of approxi 
mately 0.0091 inches to 0.0085 inches, and the thickness is 
anticipated to continue decreasing in the future. AS the 
thickness of the sheet material used to make the container 
closures decreases, the operational behavior of the tear panel 
and its interaction with the tab also changes. Thus, container 
closure designs that function adequately for lids having a 
thickness of over 0.010 inches cannot be assumed to func 
tion identically for lids having a lesser thickness. 

In fact, it has been discovered in connection with the 
development of the current invention that beverage contain 
erS using Stay-on-tab container closures having a thickneSS 
of about 0.0091 inches or less and provided with high-relief 
contour features on the tear panels, as was heretofore 
thought necessary for proper opening function, experience 
an unacceptably high rate of Score failure when the contain 
ers are internally pressurized to relatively high pressures, 
Such as those normally encountered in a beverage pasteur 
izer or from handling during Shipping. It should be noted 
that the absolute failure rate for Such closures is very Small, 
but due to the astronomical number of closures produced 
(tens of billions per year), a Small change in the failure rate 
is of economic significance. Further, it has been determined 
that this Score failure rate is highest on container closures 
having large-size openings, which are a growing Segment of 
the closure market, adding to the economic significance. It 
has been determined in connection with the development of 
the current invention that the increased Score failure rate is 
at least partially attributable to fatigue cracking of the 
container closure material along the Score line. It is believed 
that the fatigue cracking is caused by excessive StreSS acroSS 
the Score line. 

A need therefore exists, for a stay-on-tab container closure 
formed from sheet Stock having a thickness, preferably of 
about 0.0091 inches or less, having conventional tear panel 
function and operation characteristics, and having reduced 
lateral StreSS acroSS the Score line to provide improved 
resistance to StreSS-induced cracking of the Score line. 
A need further exists for a stay-on-tab container closure 

having a large-size opening with an area of 0.59 Square 
inches or greater, the container closure being formed from 
sheet stock having a thickness, preferably of about 0.0091 
inches or less, having conventional tear panel function and 
operation characteristics, and having reduced lateral StreSS 
acroSS the Score line to provide improved resistance to 
StreSS-induced cracking of the Score line. 

SUMMARY OF THE INVENTION 

For purposes of clarity and consistency Some of the terms 
used in the Specification and the claims hereof will now be 
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4 
defined. Directional terms such as “up,” “down,” “high,', 
“low,” “upper,” “lower,” “top,” “bottom,” “side,” “horizon 
tal” and “vertical” refer to container closures as though they 
were disposed in operational relationship with an upright, 
level container body resting on a flat horizontal Surface. 
Directional terms such as “in,” “out,” “inward” and 
"outward,” relate to the interior of a can formed with a 
container closure. 

It is an object of the current invention to provide a 
Stay-on-tab container closure formed from sheet material 
having a thickness, preferably of about 0.0091 inches or less, 
having conventional tear panel function and operation 
characteristics, and having reduced lateral StreSS acroSS the 
Score line to provide improved resistance to StreSS-induced 
cracking of the Score line. 

It is a further object of the current invention to provide a 
Stay-on-tab container closure having an opening defined by 
a tear panel having an area of approximately 0.59 Square 
inches or greater, the closure being formed from sheet Stock 
having a thickness, preferably of about 0.0091 inches or less, 
having conventional tear panel function and operation 
characteristics, and having reduced lateral StreSS acroSS the 
Score line to provide improved resistance to StreSS-induced 
cracking of the Score line. 
The above and other objects are realized by providing a 

Stay-on-tab container closure comprising a generally circu 
lar center panel having upper and lower Surfaces and being 
formed from a sheet material having a thickness. A frangible 
curvilinear Score is formed on the upper Surface of the center 
panel defining a displaceable tear panel, a hinge, and a fixed 
portion on the center panel. The tear panel has upper and 
lower Surfaces and the upper Surface of the tear panel is 
Smooth, that is, it has no visually perceptible contour fea 
tures. In a preferred embodiment, the sheet material has a 
thickness of 0.0091 inches or less. In a more preferred 
embodiment, Supplemental contour features are provided on 
the fixed portion of the center panel. In a still more preferred 
embodiment, the area of the tear panel is 0.59 Square inches 
or greater. 

In another aspect of the current invention, a stay-on-tab 
container closure is provided comprising a generally circular 
center panel having upper and lower Surfaces and being 
formed from a sheet material having a thickness. A frangible 
curvilinear Score is formed on the upper Surface of the center 
panel defining a displaceable tear panel, a hinge, and a fixed 
portion on the center panel. The tear panel has upper and 
lower Surfaces and the upper Surface of the tear panel has 
contour features projecting upward to a total height not 
greater than about 1.6 times the thickness of the sheet 
material. In a preferred embodiment of this aspect, the sheet 
material has a thickness of 0.0091 inches or less. In a more 
preferred embodiment of this aspect, the upper Surface of the 
tear panel has contour features projecting upward to a total 
height not greater than 1.25 times the thickness of the sheet 
material. In a still more preferred embodiment of this aspect, 
the upper Surface of the tear panel has contour features 
projecting upward to a total height not greater than 1.1 times 
the thickness of the sheet material. In still other embodi 
ments of this aspect, Supplemental contour features are 
provided on the fixed portion of the center panel. In yet 
another embodiment of this aspect, the area of the tear panel 
is 0.59 Square inches or greater. 
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In yet another aspect of the current invention, a method 
for producing container closures is provided, comprising the 
Steps of: 

a) cutting a lid blank from a sheet of material; 
b) forming a lid shell having a featureless center panel; 
c) moving the lid shell to a conversion press having a 

plurality of Stations, 
d) forming, at one said Station of Said conversion press, a 

Score on the center panel, Said Score defining a tear 
panel, a hinge, and a fixed portion, but not forming any 
Visually perceptible contour features on Said tear panel 
at the same Said Station; and 

e) forming, at another of said Stations of Said conversion 
preSS, a recessed panel encompassing Said Score, hinge, 
and tear panel, but not forming any visually perceptible 
contour features on Said tear panel at the Same Said 
other Station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a PRIOR ART stay-on-tab 
container closure; 

FIG. 2 is cross-sectional view of the PRIOR ART closure 
of FIG. 1 taken along line 2-2 of FIG. 1; 

FIG.3 is an enlarged plan view of the Score and tear panel 
of the PRIOR ART closure of FIG. 1; 

FIG. 4 is an enlarged cross-sectional view of the high 
relief contour feature of the PRIOR ART closure of FIG. 1 
taken along line 4-4 in FIG. 3; 

FIG. 5A is a plan View of a container closure according to 
one aspect of the current invention; 

FIG. 5B is a partial plan view of the closure of FIG. 5A 
with the opening tab shown in phantom to Show the under 
lying panel; 

FIG. 6 is an enlarged cross-sectional view of the tear panel 
of the closure of FIG. 5A taken along line 6-6 in FIG.SB; 

FIG. 7 is a plan view of a container closure according to 
a Second aspect of the current invention; and 

FIG. 8 is an enlarged cross-sectional view of the low 
relief contour feature of the closure of FIG. 7 taken along 
line 8–8 in FIG. 7; 

FIG. 9a is a cross-sectional view of the container closure 
of FIG. 5a, 

FIG.9b is a cross sectional view of the container closure 
of FIG. 5b, 

FIG. 10 is a cross sectional view of the container closure 
of FIG. 7. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to the drawings in detail, and in particular 
to FIGS. 1-4, a PRIOR ART container closure 20 is shown 
for comparison to the current invention. PRIOR ART con 
tainer closure 20 is typical of conventional Stay-on-tab 
container closures Suitable for use on beverage cans and the 
like. As best seen in FIGS. 1 and 2, PRIOR ART container 
closure 20 comprises a generally circular center panel 22 
defined by an upstanding annular chuck wall 23 which is 
disposed within a peripheral flange 24 and counterSink 25. 
Center panel 22 has a tear panel 26 defined by a score 28 
which forms a curvilinear pattern when viewed from above. 
In the closure shown, Score 28 forms a generally oval 
pattern, however, other Score line pattern shapes are known. 
Score 28 typically comprises two score grooves 30 disposed 
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6 
generally adjacent to one another and formed in the upper 
Surface 38 of center panel 22 by pressing or Stamping. Score 
28 has a curving bend or “bight” portion 31 and two end 
portions 32 which are disposed adjacent to one another at the 
ends of the bight portion 31 and define therebetween a hinge 
portion 34 which permanently attaches tear panel 26 to a 
fixed portion 36 of center panel 22. The hinge portion 34 has 
a hinge width 35 measured between the two end portions 32. 
Tear panel portion 26 has a high-relief contour feature 40 
which projects above upper surface 38 of tear panel 26. In 
the PRIOR ART closure shown, contour feature 40 takes the 
shape, when Viewed from above, of an uppercase letter "D", 
and therefore may also be referred to as a "D-bead”, 
however, contour features of many other configurations are 
known. PRIOR ART container closure 20 further comprises 
a rivet 42 disposed on the fixed portion 36 of center panel 22 
proximate hinge portion 34 and an opening tab 44 Secured 
to center panel 22 by rivet 42. Opening tab 44 has a forward 
portion 46 overlying tear panel 26 and a rear portion 48 
overlying fixed panel portion 36. In most cases, Score 28, 
tear panel 26, rivet 42 and opening tab 44 are disposed 
together in a recessed area 50 formed on center panel 22 as 
shown in FIG.1. Recess 50, while preferred, is not required. 

Referring now to FIGS. 3 and 4, enlarged views of the tear 
panel 26 of PRIOR ART closure 20 are shown. Note that in 
these FIGS., opening tab 40 is not shown for purposes of 
illustration. In the PRIOR ART tear panel 26 shown, contour 
feature 40 is a "D-bead” having a generally curvilinear 
profile, viewed in croSS Section, and having an outer Slope 
52, an inner slope 54, and an apex line 56, which is the 
uppermost projection of the D-bead 40 above the generally 
planar portions 58, 60, of tear panel 26. Other contour 
features are known in the art, including beads having various 
configurations, when viewed from above, beads having 
various other profiles, Such as Semicircular, when viewed in 
croSS Section, and other contour features Such as emboSS 
ments and panels. 

Referring still to FIGS. 3 and 4, the D-bead contour 
feature 40 of PRIOR ART container closure 20 is, like all of 
the contour features of PRIOR ART stay-on-tab closures, a 
“high relief contour feature because the total height, H., of 
contour feature 40 is not less than about 2 times the 
thickness, t, of the sheet material used for forming the 
closure. Referring now to FIG. 4, the total height, H., of 
contour feature 40 is the distance between a first line 62, 
which constitutes an extension of the lower Surface 39 of the 
generally planar areas 58 and 60 adjacent to contour feature 
40, and a second line 64, which is generally parallel to first 
line 62 and passing through the uppermost point of the upper 
surface 38 of contour feature 40 (i.e., the apex line 56). For 
example, if PRIOR ART closure 20 is formed from metal 
Stock having a thickness, t, of approximately 0.0091 inches, 
then the total height, H., of heretofore known high-relief 
contour features is 0.0182 inches or greater. 
AS previously discussed, container closures having high 

relief contour features on the tear panel, which were here 
tofore thought necessary, experience high rates of Score 
failures when made from metal Stock having a thickness of 
about 0.0091 inches or less, and especially when the clo 
Sures incorporate large-size openings. It is believed that the 
formation of the high-relief contour features on the tear 
panel creates Stresses running laterally across the Score line 
having a magnitude that makes the Score line region Sus 
ceptible to fatigue cracking after the closure is incorporated 
into a container and Subjected to the additional Stresses from 
the pressurized contents of the completed container. 
The current invention provides a Stay-on-tab container 

closure formed from sheet material having a thickness, 
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preferably of about 0.0091 inches or less, and having, in a 
first aspect, a tear panel with a Smooth upper Surface, that is, 
with no visually perceptible contour features. In an alterna 
tive aspect, the invention provides a closure having a tear 
panel with low-relief contour features. In both aspects of the 
invention, lateral Stresses acroSS the Score line are reduced, 
thus providing improved resistance to StreSS-induced crack 
ing of the Score line and reduced Score failure rates. The 
current invention has the further unexpected benefit of 
exhibiting conventional opening characteristics, e.g., the 
current invention does not experience operating problems 
Such as nose failures, tuck-under failures, and partial open 
ing type failures at rates Significantly different than for 
comparable closures having the previously believed neces 
Sary high-relief contour features. The unexpected benefit of 
the current invention further extends to use on closures 
having large-size openings. 

Referring generally now to FIGS. 5A, 5B, and 6, a 
container closure 70 according to a first aspect of the 
invention is shown. Closure 70 is formed from sheet mate 
rial having a thickness, preferably of approximately 0.0091 
inches or less. Referring first to FIG. 5A, closure 70 com 
prises a generally circular center panel 22, and can include 
an annular chuck wall 23, a peripheral flange 24, a coun 
tersink 25, and a recessed panel 50 similar to the PRIOR 
ART closure previously discussed and illustrated in FIGS. 1 
and 2. Alternatively, center panel 22 can be connected to 
other peripheral annular structures (not shown) as is known 
in the art to adapt the closure to the Specific geometry of the 
asSociated container. Center panel 22 of closure 70 has a 
curvilinear Score 28 defining a tear panel 72, a hinge 34, and 
a fixed portion 36. In the embodiment shown, score 28 
comprises two separate Score grooves 30 disposed generally 
adjacent to one another and formed in the upper Surface 38 
of center panel 22 by pressing or Stamping. While this 
configuration of Score 28 is preferred, a Score having a single 
groove or larger number of grooves is within the Scope of the 
current invention. Score 28 has a curving bight portion 31 
and two end portions 32 which are disposed adjacent to one 
another at the ends of the bight portion 31 and define 
therebetween the hinge portion 34 which permanently 
attaches tear panel 72 to the fixed portion 36 of center panel 
22. The hinge portion 34 has a hinge width 35 measured 
between the score end portions 32. Hinge width 35 is less 
than 25% of the maximum width (shown as 37) of the tear 
panel 72. In the embodiment shown in FIG. 5A, closure 70 
is of the "large-size’ type, because the tear panel 72 has an 
area greater than 0.59 square inches. It will be readily 
apparent, however, that the current invention is also appli 
cable to container closures of the "standard-Size' opening 
type. As best seen in FIG. 6, the tear panel 72 of closure 70 
has upper and lower surfaces 73, 75, respectively. Still 
referring to FIG. 6, the upper surface 73 of tear panel 72 is 
Smooth, that is, it has no visibly perceptible contour features 
projecting upward from the upper Surface 73. For the 
purposes of this application, “visually perceptible' contour 
features are features projecting upwards which can by 
perceived by an ordinary perSon using the unaided eye. 
Lettering or other indicia incised into the upper Surface 73 
of tear panel 72 could be visually perceptible, but would not 
constitute a contour feature because they do not project 
upwards. It should be noted that since the upper surface 73 
of tear panel 72 is smooth, the cross section shown in FIG. 
6 would apply to all regions of tear panel 72. 

Referring again to FIGS.5A and 5B, container closure 70 
further comprises a rivet 42 disposed on the fixed portion 36 
of center panel 22 proximate hinge portion 34 and an 
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8 
opening tab 44 Secured to center panel 22 by rivet 42. 
Opening tab 44 has a forward portion 46 overlying tear panel 
72 and a rear portion 48 overlying fixed panel portion 36. In 
Some cases, Score 28, tear panel 72, rivet 42 and opening tab 
44 may be disposed together in a recessed area 50 formed on 
center panel 22 as shown in FIGS. 5A and 5B, however, 
recess 50 is not required. The operation of closure 70 is 
Similar to the operation of previous stay-on-tab closures: 
Lifting the rear portion 48 of opening tab 44 causes the tab 
to exert forces on tear panel 72 and fixed portion 36 of the 
center panel 22 to rupture Score 28 and displace tear panel 
72 downward into the associated container (not shown) to 
form an opening for dispensing the contents of the container. 
These opening procedures apply to closures with Standard 
Size openings and to containers with large-size openings. 

Referring now to FIG. 5B, which shows opening tab 44 in 
phantom to reveal underlying Structures on the center panel 
22, in a more preferred embodiment of the current invention, 
supplemental contour feature 80 is provided on fixed portion 
36 of center panel 22 proximate rivet 42. Supplemental 
contour feature 80, while preferred, is not required. Supple 
mental contour feature 80 further stiffens and reinforces the 
center panel 22 to improve opening performance of the 
closure 70 without introducing lateral stresses across the 
Score 28 which can lead to increased Score failure rates. 
Supplemental contour feature 80 can therefore be of either 
“high-relief or “low-relief type, when viewed in cross 
section. In the embodiment shown in FIG. 5B, the Supple 
mental contour feature 80 has a configuration, when viewed 
from above, of a "picnic table' having a generally Straight 
“top” feature 82, which is spaced apart from rivet 42, and 
two curvilinear “leg” features 84, which are attached to top 
feature 82 and curve around rivet 42 at a generally constant 
radius. It will be appreciated that many other configurations 
for the supplemental contour feature 80 are within the scope 
of the current invention. 

Referring now to FIGS. 7 and 8, a container closure 90 
according to a Second aspect of the current invention is 
shown. Closure 90 comprises many of the same structures 
found in the closures previously discussed, as shown by their 
like-numbering in FIG. 7. The tear panel 92 of closure 90, 
however, has upper and lower surfaces 94, 96, respectively, 
and low-relief contour features 98 formed on upper surface 
94. As best seen in FIG. 8, when viewed in cross section, the 
low-relief contour features 98 of tear panel 92 have a total 
height, H, that is not greater than about 1.6 times the 
thickness, t, of the sheet material used for forming the 
closure. For example, for a closure in which the thickness, 
t, of the stock metal is approximately 0.0091 inches, the total 
height, H., of low-relief contour features 98 on tear panel 92 
will be less than about 0.0146 inches. 

Referring now to FIGS. 9a, 9b, and 10, which show cross 
sectional views of FIGS. 5a, 5b, and 7, respectively. These 
views show that recessed area 50 of the container closure 
according to the present invention is recessed below, or at a 
lower elevation relative to, center panel 22. 

Container closures according to the current invention 
exhibit normal operating performance during opening, both 
for closures with Standard-size openings and for closures 
with large-size openings. The low-relief contour features 98 
of upper surface 94 of the tear panel 92 of the current 
invention does not cause an increase in operational problems 
Such as nose failure, tuck-under type failure, or partial 
opening type failure as was heretofore predicted in the art. 
Further, because formation of the low-relief contour features 
98 of the tear panel 92 gathers in the metal of the tear panel 
to a lesser extent than formation of the high-relief contour 
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features on the tear panel of previously known closures, the 
closures of the current invention have leSS StreSS running 
laterally acroSS the Score area. This relative StreSS reduction 
acroSS the Score area provides closures according to the 
current invention with a significant improvement in resis 
tance to fatigue cracking relative to previously known 
closures. In addition, the low-relief contour features 98 do 
provide a visually perceptible contour feature on the tear 
panel 92, which may be desirable for providing alignment or 
for aesthetic purposes. 

In a more preferred embodiment of this aspect, low-relief 
contour features 98 have a total height, H, that is not greater 
than about 1.25 times the thickness, t, of the sheet material 
used for forming the closure. In a Still more preferred 
embodiment of this aspect, low-relief contour features 98 
have a total height, H, that is not greater than about 1.10 
times the thickness, t, of the sheet material used for forming 
the closure. In each of the preferred embodiments, even leSS 
metal of the tear panel 92 is gathered in by the low-relief 
contour features 98, to further reduce the tension in the 
metal, however, a Visually perceptible contour feature is 
provided suitable for the purposes described above. 

Closures according to the current invention having no 
contour features on the tear panel, Such as closure 70 shown 
in FIG. 5, have further advantages over the known art. Since 
no contour features need be formed on the tear panel 72, the 
tooling required to produce the closures is simplified. In 
addition, the Smooth flat upper Surface of the tear panel 72 
provides additional area on the closure 70 suitable for 
incising indicia as may be required by governmental regu 
lations or business purposes. 

Yet another aspect of the current invention provides a 
method for producing container closures having improved 
fatigue crack resistance, the method comprising the Steps of: 

a) cutting a closure blank from a sheet material having a 
thickness, 

b) forming a closure shell having a featureless center 
panel; 

c) moving the closure shell to a conversion press having 
a plurality of Stations, 

d) forming on said closure shell, at one of Said Stations of 
Said conversion press, a Score on the center panel, Said 
Score defining a tear panel, a hinge, and a fixed portion, 
but not forming any visually perceptible contour fea 
tures on Said tear panel at the same Said Station; and 

e) forming on Said closure shell, at another of Said stations 
of Said conversion press, a recessed panel encompass 
ing Said Score, hinge, and tear panel, but not forming 
any visually perceptible contour features on Said tear 
panel at the same Said other Station. 

The details of each Step of this aspect of the current 
invention are well known to those in the art. In addition, it 
will be readily appreciated, for example, that additional 
operations known in the art may be performed at conversion 
preSS Stations preceding and Subsequent to the two stages 
described in Steps d) and e) above. It is the unique combi 
nation of Steps described above which provides the unex 
pected benefit of increased fatigue crack resistance, espe 
cially for closures formed from sheet material having a 
thickness of about 0.0091 inches or less, and more especially 
for Such closures having large size openings. 
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While the preferred embodiment of the invention has been 

disclosed with reference to particular aspects of container 
closures and the functioning thereof, it is to be understood 
that many changes in detail may be made as a matter of 
engineering choices without departing from the Spirit and 
Scope of the invention, as defined by the appended claims. 

I claim: 
1. A Stay-on-tab container closure comprising: 
(a) a circular center panel formed from a sheet material 

having a thickness, 
Said center panel having upper and lower Surfaces, 
(b) a recessed area formed on said center panel at a lower 

elevation than the remaining portions of Said center 
panel; 

(c) a frangible score formed on said upper Surface of said 
center panel and disposed within Said recessed area; 
Said Score, when Viewed from above, having a curvi 

linear bight portion and two end portions disposed at 
the ends of Said bight portion in Spaced-apart relation 
to one another; 

Said bight portion defining most of the periphery of a 
downwardly displaceable tear panel; 

Said end portions defining therebetween a hinge portion 
which permanently attaches Said tear panel to a fixed 
portion of Said center panel; 

(d) said tear panel being flat and without axial curvature 
and having upper and lower Surfaces, 
Said Surfaces of Said tear panel being Smooth and 

without visually perceptible contour features, 
(e) a rivet disposed on said fixed portion of said center 

panel within Said recessed area proximate Said hinge 
portion; and 

(f) an opening tab hingedly Secured to said rivet, said 
opening tab having a forward portion overlying Said 
tear panel, Said forward portion having a forward edge 
Smoothly curving about Said rivet. 

2. A stay-on-tab container closure according to claim 1, 
wherein Said thickness of Said sheet material is not more 
than about 0.0091 inches. 

3. A stay-on-tab container closure according to claim 1, 
wherein said tear panel has an area of at least about 0.59 
Square inches. 

4. A Stay-on-tab container closure according to claim 3, 
wherein Said sheet material is formed from a Substance 
Selected from the group consisting of aluminum and alumi 
num alloys. 

5. A Stay-on-tab container closure according to claim 2, 
further comprising Supplemental contour features formed on 
Said fixed portion of Said center panel proximate Said rivet. 

6. A Stay-on-tab container closure according to claim 5, 
wherein Said Supplemental contour features comprise a 
raised bead having a first Straight portion Spaced apart from 
Said rivet and two curvilinear portions joined to Said Straight 
portion and disposed along a curved path about Said rivet at 
a fixed distance from Said rivet. 

7. A Stay-on-tab container closure according to claim 1, 
wherein Said sheet material is formed from a Substance 
Selected from the group consisting of aluminum and alumi 
num alloys. 
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