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METHOD OF MANUFACTURING AMETAL 
VESSEL 

TECHNICAL FIELD OF THE INVENTION 

0001. This invention relates to a method of manufacturing 
a metal vessel by way of Stamping of Vertical halves from 
metal sheet, and in particular to a method comprising: stamp 
ing at least a first vessel half and a second vessel half from a 
metal sheet; adhering at least the first vessel half with the 
second vessel half forming a vessel, the vessel being a single 
piece article having an opening on one end for ingress and 
egress of a liquid or a gas and having a seam along two of the 
vessel vertical walls and along the bottom of the vessel where 
the first vessel half and the second vessel half make contact; 
and applying a top finish at the opening of the vessel allowing 
for a closure to be used to seal and selectively reseal the 
vessel. 

BACKGROUND OF THE INVENTION 

0002 Before our invention current shaped metal package 
manufacturing was both very complex and costly when com 
pared to the manufacture of a standard straight walled metal 
can. In addition, additional process input metal is required 
when drawn and ironed (D&I) cylinders are used in the pro 
cess of shaping metal packages. The additional input metal is 
needed to compensate for cylinder wall thinning as the cyl 
inder is stretched and shaped during the forming process. As 
a consequence, the additional input metal in the form of a 
thicker walled metal sheet leads to heavier sidewall metal 
thicknesses. Though required due in part to the extensive 
metal work required to stretch, shape, and then trim the metal 
package, this is an undesirable result of the drawn and ironed 
process and increases metal packaging costs and manufactur 
ing complexities. 
0003. In addition, there are numerous limitations of the 
drawn and ironed process when used for shaped metal pack 
ages. One Such limitation is that the drawn and ironed process 
can only produce symmetrically shaped configurations 
around the shaped metal body. Another limitation is that 
added steps to the drawn and ironed process must often be 
added, such as additional necking with longer stroke length, 
to shape the metal package to a final form. Another limitation 
with respect to reforming is that the process is limited by the 
shaped metal package maximum expansions, for aluminum 
this is typically in the range of 8-10% of the ironed can 
sidewalls. 
0004. These shortcomings and limitations in effect limit 
the use of the drawn and ironed techniques in shaped metal 
packaging and as such limits the uses of shaped metal pack 
aging in the marketplace and within the beverage and food 
industry to only premium price point beverage and food prod 
ucts and locations. There is a long felt need for a low cost high 
speed shaped metal vessel manufacturing method to create 
metal vessels that use less metal, and overcome the limita 
tions mentioned above as well as overcome other limitations, 
which gives rise to the present invention. 

SUMMARY OF THE INVENTION 

0005. The shortcomings of the prior art are overcome and 
additional advantages are provided through the provision of a 
method of manufacture of a metal vessel by way of stamping 
of vertical halves from a metal sheet, the method comprising: 
stamping at least a first vessel half and a second vessel half 
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from a metal sheet; adhering at least the first vessel half with 
the second vessel half forming a vessel, the vessel being a 
single piece article having an opening on one end for ingress 
and egress of a liquid or a gas and having a seam along two of 
the vessel vertical walls and along the bottom of the vessel 
where the first vessel half and the second vessel half make 
contact; and applying a top finish at the opening of the vessel 
allowing for a closure to be used to seal and or reseal the 
vessel. 
0006 Additional shortcomings of the prior art are over 
come and additional advantages are provided through the 
provision of precoating the first vessel half and the second 
vessel half with a polymer such that further cleaning of the 
first vessel half and the second vessel half is avoided, deco 
rating the vessel with a graphic or varnish, varnishing the 
vessel side walls protecting decoration and metal Surfaces, 
curing the graphic or varnish on the vessel, and identifying 
defects in the vessel by an inspection test. 
0007 System and computer program products corre 
sponding to the above-Summarized methods are also 
described and claimed herein. Additional features and advan 
tages are realized through the techniques of the present inven 
tion. Other embodiments and aspects of the invention are 
described in detail herein and are considered a part of the 
claimed invention. For a better understanding of the invention 
with advantages and features, refer to the description and to 
the drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

0008. The subject matter which is regarded as the inven 
tion is particularly pointed out and distinctly claimed in the 
claims at the conclusion of the specification. The foregoing 
and other objects, features, and advantages of the invention 
are apparent from the following detailed description taken in 
conjunction with the accompanying drawings in which: 
0009 FIG. 1 illustrates one example of a method manu 
facturing a metal vessel by way of stamping of vertical halves 
from a metal sheet; 
0010 FIG. 2A illustrates one example of a threaded top 
finish referred to as an outsert added to the vessel to effectuate 
the ability to remove and secure a closure to the vessel effec 
tively sealing and or resealing the vessel opening; 
0011 FIG.2B illustrates one example of a rolled top finish 
for receiving a crown closure added to the vessel to effectuate 
the ability to seal the vessel opening; 
0012 FIG. 3 illustrates one example of a cup shaped ves 
sel; 
0013 FIG. 4 illustrates one example of an asymmetrical 
shaped vessel; 
0014 FIG. 5 illustrates one example of a can shaped ves 
sel; 
0015 FIG. 6 illustrates one example of a prior art method 
of manufacturing a metal can by way of the drawn and ironed 
method; 
0016 FIG. 7 illustrates one example of a method of manu 
facturing a metal vessel by way of stamping of vertical halves 
from a metal sheet; 
0017 FIG. 8 illustrates one example of a method of manu 
facturing a metal vessel by way of stamping of vertical halves 
from a metal sheet; 
0018 FIG. 9 illustrates one example of a method of selec 
tively cleaning the first and second vessel halves; and 
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0019 FIGS. 10A-10F illustrates examples of exemplary 
embodiments of a method of manufacture of a metal vessel by 
way of stamping of Vertical halves from a metal sheet. 
0020. The detailed description explains the preferred 
embodiments of the invention, together with advantages and 
features, by way of example with reference to the drawings. 

DETAILED DESCRIPTION OF THE INVENTION 

0021 Turning now to the drawings in greater detail, it will 
be seen that in FIG. 1 there is illustrated one example of 
manufacture of a metal vessel by way of stamping of vertical 
halves 102A-B from a metal sheet 112. Such a metal sheet 
112 can be aluminum, aluminum alloy, Steel, Steel alloy, or 
other metal. In an exemplary embodiment, a metal sheet 112 
can have stamped from it by way of metal stamping equip 
ment 114A-B one half of a vessel 102A or 102B. These half 
vessels 102A-B, also referred to as a first vessel half 102A and 
a second vessel half 102B can be combined and adhered 
together to form a vessel 108. The adhering of the vessel 
halves 102A-B can be effectuated by way of ultrasonic, mag 
netic pulse welding, laser welding, adhesive bond, or 
mechanical fit between the at least first vessel half and the 
second vessel half, and or by way of other adhering methods 
as may be required and or desired in a particular embodiment. 
In an exemplary embodiment the seam 104 follows the con 
tour of the vessel shape along the lines of contact between the 
vessel halves 102A-B. 
0022. In an exemplary embodiment, for example and not a 
limitation, the first vessel half 102A with the second vessel 
half 102B form a vessel 108, the vessel 108 being a single 
piece article having an opening 116 on one end for ingress and 
egress of a liquid or a gas and having a seam 104 along two of 
the vessel vertical walls where the first vessel half 102A and 
the second vessel half 102B make contact. FIG. 1 illustrates 
the seam 104 along the vertical walls of vessel 108 and bottom 
106 of vessel 108. Such first and Second vessel halves 102A-B 
can be symmetrical or asymmetrical in shape, as may be 
required and or desired in a particular embodiment. 
0023. An advantage of the present invention in contrast to 
prior art can making method is that the present invention 
simplifies the manufacturing process, enables higher manu 
facturing speeds, uses less metal in the shaped vessel 108 
manufactured, and effectuates greater flexibility and design 
options in vessel 108 shaping including the ability to manu 
facture asymmetrical vessel shapes. The present invention 
also promotes lower undesirable emissions in the manufac 
turing process, particularly when polymer coated metal 112 is 
used. 
0024. Another advantage of the manufacturing method of 
the present invention is that it produces a lower cost vessel 
108 that requires less metal in the sidewall areas when com 
pared to current drawn and ironed formed metal packages. 
This effectuates the ability to use shaped metal packaging for 
more products, better differentiating the brand on the shelf, in 
more markets and with more products at a better packaging 
cost price point, all of which benefits the consumer. In addi 
tion, in beverage and food applications, the vessel of the 
present invention provides low cost barrier protection form 
oxygen and carbon dioxide ingress and egress with respect to 
beverage and food contents stored within the vessel 108; this 
is a highly desirable feature in smaller size vessel 108 pack 
ageS. 
0025 Referring to FIG. 2A there is illustrated one 
example of a threaded top finish referred to as an outsert 110 
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added to the vessel 108 to effectuate the ability to remove and 
secure a closure to the vessel effectively sealing and or reseal 
ing the vessel 108 opening 116. In this regard, an outsert is 
applied around the opening 116 of the vessel to allow for a 
closure to be used to seal and or reseal the vessel 108. In an 
exemplary embodiment, an outsert 110 made from rubber, 
plastic, or other material can be rolled, slipped, or otherwise 
positioned around the outside surface of the vessel 108 at the 
opening. This outsert 110 can have a thread pattern as illus 
trated in FIG. 2A Such that a mating screw cap type closure 
can be attached to the vessel effectively sealing and or reseal 
ing the vessel 108. 
0026. In an exemplary beverage packaging application 
embodiment, for example and not a limitation, the closure can 
be both removable and securable at the vessel 108 opening 
allowing a consumer to open the vessel by removing the 
closure, consuming a portion of the vessel contents and then 
resealing the vessel by securing the closure around the outsert 
110 to prevent the vessel 108 from leaking and in the case of 
carbonated beverages, preventing the beverage from deplet 
ing unnecessarily the beverage carbonation. 
(0027. Referring to FIG.2B there is illustrated one example 
of a rolled top finish 118 for receiving a crown closure added 
to the vessel to effectuate the ability to seal the vessel 108 
opening 116. For purposes of disclosure a threaded outsert 
110 for receiving a screw cap closure, an insert for receiving 
threaded and Snap closures, a flanged top for receiving a can 
top end 120, or a rolled top 118 for receiving a crown type 
closure can be referred to as a top finish and be located at the 
opening of the vessel 108. In this regard, a top finish effectu 
ates the ability to seal and optionally reseal the vessel 108. 
0028 Referring to FIG. 3 there is illustrated one example 
of a cup shaped vessel 108. In an exemplary embodiment, the 
present invention can stamp first and second vessel halves 
102A-B in a cup shaped vessel 108. In this regard, the two 
vessel halves 102A-B can be adhered together by way of 
seam 104 along the vertical sides of the vessel 108 and vessel 
108 bottom 106, to form a single piece article cup shaped 
vessel 108. Such first and second vessel halves 102A-B can be 
symmetrical or asymmetrical, as may be required and or 
desired in a particular embodiment. In an exemplary embodi 
ment, the seam 104 follows the contour of the vessel shape 
along the lines of contact between the vessel halves 102A-B. 
0029 Referring to FIG. 4 there is illustrated one example 
of an asymmetrical shaped vessel 108. In an exemplary 
embodiment, the present invention can stamp a first and sec 
ond vessel halves 102A-B. The two halves 102A-B can be 
asymmetrical with respect to each other. In this regard, the 
two vessel halves 102A-B being of different shape can be 
adhered together by way of seam 104 along the vertical sides 
of the vessel 108 and vessel 108 bottom 106, to form a single 
piece article asymmetrical shaped vessel 108. In an exem 
plary embodiment, the seam 104 follows the contour of the 
vessel shape along the lines of contact between the vessel 
halves 102A-B. 

0030) Referring to FIG. 5 there is illustrated one example 
of a can shaped vessel 108. In an exemplary embodiment, the 
present invention can stamp first and second vessel halves 
102A-B in a can shaped vessel 108. In this regard, the two 
vessel halves 102A-Ban be adhered together by way of seam 
104 along the vertical sides of the vessel 108 and vessel 108 
bottom 106, to form a single piece article can shape Vessel 
108. Such first and second vessel halves 102A-B can be 
symmetrical or asymmetrical, as may be required and or 



US 2010/025 1798 A1 

desired in a particular embodiment. In an exemplary embodi 
ment atop finish can be a flange effectuating the ability to use 
a can top 120 as a closure. In an exemplary embodiment, the 
seam 104 follows the contour of the vessel shape along the 
lines of contact between the vessel halves 102A-B. 
0031 Referring to FIG. 6 there is illustrated one example 
of a prior art method of manufacturing a metal can by way of 
the drawn and ironed method. The ALUMINUMASSOCIA 
TION, INC. details on their website WWWALUMINUM. 
ORG an industry recognized prior art method of making a 
metal can by way of the drawn and ironed method. In order to 
compare and contrast the present invention with the prior art 
method FIG. 6 Summarizes the prior art can making method 
and FIG. 7-10F illustrates examples and exemplary embodi 
ments of manufacturing a metal vessel of the present inven 
tion. The prior art method begins in block 1002 with a coiled 
sheet of metal which is fed through a press that punches out 
shallow cups. The prior art method then continues in block 
1004. 

0032. In block 1004 the cups are fed into an ironing press 
where successive rings draw and iron the cup. In this regard, 
the side wall thickness is reduced to get a full length can and 
the bottom is domed to obtain strength required to withstand 
internal pressure. The prior art method continues in block 
1006. In block 1006 the can is spun as a cutting tool trims the 
rough can shell from the inside. The prior art method contin 
ues in block 1008. 
0033. In block 1008 the can is cleaned and pre-treated for 
decoration and inside coating. In this regard, the can is pre 
cleaned with a water rinse, cleaned with commercial cleaner, 
cold water rinsed, conditioned, cold water rinsed again, 
deionized water rinse, and then dried. The prior art method 
continues in block 1010. 

0034. In block 1010 the can is printed and varnished. In 
this regard, the can is printed and a clear protective over 
varnish is applied. The prior art method continues in block 
1012. In block 1012 a varnish coating is applied to the bottom 
of the can. The prior art method continues in block 1014. In 
block 1014 the can is baked in an oven to dry the printing. The 
prior art method continues in block 1016. In block 1016 the 
inside of the can is sprayed with a coating. The prior art 
method continues in block 1018. In block 1018 the can is 
baked again to dry the coating on the inside of the can. The 
prior art method continues in block 1020. In block 1020 the 
can neck is reduced and flanged to accept an end cap. The 
prior art method continues in block 1022. In block 1022 the 
can is tested for holes. The prior art method continues in block 
1024. In block 1024 the can is palletized with a plurality of 
cans for shipment to a customer and the prior art method is 
exited. 
0035. In contrast to the prior art can making method of 
FIG. 6, referring now to FIGS. 7-10F there is illustrated 
examples of a method of manufacture of a metal vessel by 
way of stamping of Vertical halves from a metal sheet. In an 
exemplary embodiment, metal vessel halves 102A-B can be 
stamped from a sheet of metal 112. This step eliminates the 
prior art steps of cupping and drawing and ironing of the prior 
art can manufacture method. 
0036. Once stamped, the stamped metal vessel halves 
102A-B of the present invention can then selectively be 
cleaned, as may be required and or desired in a particular 
embodiment. In some embodiments, wherein a polymer coat 
ing has been pre-applied to the stamped metal halves the step 
of cleaning may not be required. In an exemplary embodi 
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ment, such a polymer can be polyethylene terephthalate 
(PET) or other types or kinds of polymers. In contrast, the 
prior art can making method requires extensive cleaning steps 
including water rinse, cleaning with commercial cleaner, cold 
water rinse, conditioning, cold water rinse again, deionized 
water rinse, and then drying. 
0037. In the present invention the stamped metal halves 
102A-B can be positioned and as necessary secured for adher 
ing. The metal vessel halves 102A-B are then adhered 
together to form a vessel 108. The vessel 108 is a single article 
and has an opening 116 on the top for ingress and egress of a 
liquid or a gas. Preferable the opening in the top of the vessel 
is sized in the range of 10 millimeters to 80 millimeters for 
applications in the bottled beverage industry, though Smaller 
or larger sized openings are possible, as may be required and 
or desired in a particular embodiment. Such a vessel 108, in a 
preferred embodiment, is well suited to hold a beverage at 
ambient pressure or other internal vessel pressures, such as 
under carbonation pressure, in the range of typically less than 
100 pounds per square inch (psi), when the vessel is sealed 
with a closure. 
0038. The adhering step forms a seam 104 along the two 
stamped metal vessel halves 102A-B vertical walls and along 
the bottom of the vessel 106 where the stamped metal halves 
make contact, as illustrated in FIGS. 1-5. This is different 
from prior art can manufacturing methods, which does not 
perform Such an adhering step. Such step of adhering the 
stamped metal vessel halves together, in the present inven 
tion, can include adhering by way of ultrasonic, magnetic 
pulse welding, laser welding, adhesive bond, mechanical fit 
between the stamped vessel halves, and or by other adhering 
methods as may be required and or desired in a particular 
embodiment. 
0039. In an exemplary embodiment, for example and not a 
limitation, the formed metal vessel 108 of the present inven 
tion can be decorated with graphics and varnishes to produce 
a consumer appealing vessel 108 package. Tests can be per 
formed on the formed metal vessel 108 to insure suitability 
for use and other quantitative, qualitative, and performance 
metrics have been achieved. 
0040. In an exemplary embodiment, for example and not a 
limitation, the metal vessel 108 of the present invention can 
include a top finish. A top finish can be a threaded outsert 110 
for receiving a screw cap closure, an insert for receiving 
threaded and Snap closures, a flanged top for receiving a can 
top end 120, or a rolled top 118 for receiving a crown type 
closure. The top finish is typically located near the opening 
116 of the vessel 108. In this regard, a top finish effectuates 
the ability to seal and optionally reseal the vessel 108. 
0041. In an exemplary embodiment, such an outsert 110 as 
illustrated in FIG. 2A can be rubber, plastic, or other compo 
sition and can be rolled onto, pressed into, or otherwise be 
positioned near vessel 108 neck at opening 116. Such an 
outsert 110 or insert can include threads to interface with a 
threaded closure allowing the closure to be removable and 
securable to the vessel 108 at opening 116. Alternatively, a 
crown type closure can be utilized with a rolled top finish 118 
on the vessel 108 to seal the vessel at opening 116. Referring 
to FIG. 7, the method begins in block 2002. 
0042. In block 2002 stamping of at a first vessel half 102A 
and a second vessel half 102B from a sheet of metal 112 is 
performed. The first and second vessel halves 102A-B can be 
the same shape as illustrated in FIG. 1 vessel halves 102A-B 
creating a symmetrical vessel, or the vessel halves 102A-B 
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can be different in shape as in FIG. 4 vessel halves 102A-B 
creating an asymmetrical vessel. The vessel halves 102A-B 
can also be stamped as to form a cup type vessel 108 having 
a wider opening at the top as shown in FIG.3 or as a can type 
vessel as shown in FIG. 5. 
0043. An advantage in stamping the vessel halves 102A-B 
with stamping equipment 114A-B can be that several steps 
can be eliminated, when contrasted with the prior art drawn 
and ironed method of can making. In this regard, eliminated 
in the methods of the present invention are the steps of cup 
ping and the process of drawing and ironing (D&I). This 
enables the present invention to form vessel halves 102A-B at 
a higher rate of speed and with fewer defects as the metal 
undergoes a single forming action of stamping versus the 
prior art can manufacturing techniques, which requires exten 
sive drawing and ironing forming and shaping steps. 
0044) Other advantages of the present invention include 
being able to start with a thinner metal sheet 112 which is 
easier to handle and work with. In this regard, the present 
invention stamps vessel halves 102A-B from a metal sheet 
112 that are the final wall thickness of the vessel 108. In 
contrast to the prior art can making method a thicker metal 
sheet must be used as Subsequent cupping and drawing and 
ironing steps stretch and thin the thicker starting metal to 
shape the final can. This can cause a higher rate of defect cans 
as the metal is worked extremely hard to stretch the can into 
shape. 
0045 Another advantage of the present invention is the 
stamped vessel halves 102A-B do not require an additional 
step of trimming. In this regard, in contrast to the prior art can 
making method after the cupping and drawing and ironing 
steps the can edges are uneven and require a trimming step to 
even up the open edges. This can lead to delayed manufac 
turing speed with the extra step and an additional portion of 
the metal is cutoff as waste. The method of the present inven 
tion then continues in block 2004. 

0046. In block 2004 the first and second vessel halves 
120A-B are adhered togetherforming vessel 108. In an exem 
plary embodiment, adhering the first and second vessel halves 
102A-B together creates a single piece article vessel 108 
having an opening 116 on one end for ingress and egress of a 
liquid or a gas and having a seam 104 along two of the vessel 
108 vertical walls where the first vessel half 102A and the 
second vessel half 102B make contact. In this regard, the 
vessel halves 102A-B are adhered together and a seam 104 is 
created that traverses the vessel vertical sides and bottom 
surface leaving the top of the vessel 108 open. FIGS. 1-5 
illustrate the adhering of the vessel halves 102A-B and the 
resulting seam 104. In an exemplary embodiment, the seam 
104 follows the contour of the vessel shape along the lines of 
contact between the vessel halves 102A-B. The adhering of 
the vessel halves 102A-B can be effectuated by way of ultra 
Sonic, magnetic pulse welding, laser welding, adhesive bond, 
or mechanical fit between the at least first vessel half and the 
second vessel half, and or by way of other adhering methods 
as may be required and or desired in a particular embodiment. 
The method of the present invention then continues in block 
2006. 

0047. In block 2006 a top finish is applied around the 
opening 116 of the vessel 108 to allow for a closure to be used 
to seal and or reseal the vessel 108. A top finish can be a 
threaded outsert 110 for receiving a screw cap closure, an 
insert for receiving threaded and Snap closures, a flanged top 
for receiving a can top end 120, or a rolled top 118 for 
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receiving a crown type closure. The top finish is typically 
located near the opening 116 of the vessel 108. In this regard, 
a top finish effectuates the ability to seal and optionally reseal 
the vessel 108. 
0048. In an exemplary embodiment, an outsert 110 made 
from rubber, plastic, or other material can be rolled, slipped, 
or otherwise positioned around the outside surface of the 
vessel 108 at the opening 116. This outsert 110 can have a 
thread pattern as illustrated in FIG. 2A is an outsert 110 also 
referred to as a threaded top finish Such that a mating screw 
type cap closure can be attached to the vessel 108 effectively 
sealing the vessel. In Such an exemplary embodiment, for 
example and not a limitation, in a beverage packaging appli 
cation the closure can be both removable and securable at the 
vessel 108 opening 116 allowing a consumer to open the 
vessel 108 by removing the closure, drink a portion of the 
vessel 108 contents and then reseal the vessel 108 by securing 
the closure around the outsert 110 to prevent the vessel 108 
from leaking and in the case of carbonated beverage, the 
beverage from depleting unnecessarily the beverage carbon 
ation. The method of the present invention is then exited. 
0049 Referring to FIG.8 there is illustrated an example of 
a method of manufacture of a metal vessel 108 by way of 
stamping of vertical halves 102A-B from a metal sheet 112. In 
an exemplary embodiment, expanding on the method of FIG. 
7, FIG. 8 illustrates one example of an exemplary embodi 
ment of a method that includes positioning the vessel halves 
120A-B, decorating, and identifying defects in the final ves 
sel 108. The method of the present invention begins in block 
3OO2. 

0050. In block 3002 stamping of at least a first vessel half 
102A and a second vessel half 102B from a sheet of metal 112 
is performed. The first and second vessel halves 102A-B can 
be the same shape as illustrated in FIG. 1 and FIG. 5 vessel 
halves 102A-B creating a symmetrical vessel, or the vessel 
halves 102A-B can be different in shape as in FIG. 4 vessel 
halves 102A-B creating an asymmetrical vessel 108 shape. 
The vessel halves 102A-B can also be stamped as to form a 
cup type vessel 108 as shown in FIG. 3 vessel halves 102A-B 
having a wider opening at the top. The method of the present 
invention continues in block 3004. 
0051. In block 3004 selectively cleaning of the first and 
second vessel halves 102A-B can be effectuated. In an exem 
plary embodiment, the stamped first and second vessel halves 
102A-B can be coated with a polymer and cleaning may not 
be necessary or required. In this regard, the starting metal may 
have a laminated polymer Such as polyethylene terephthalate 
(PET) on the surface; in these types of embodiments the step 
of cleaning the metal may not be necessary. In other embodi 
ments, a step of cleaning may be required and or desired to 
remove contaminates and debris from the stamped first and 
Second vessel halves 102A-B. The method of FIG. 9 illus 
trates one example of a method of selectively cleaning the first 
and second vessel halves 102A-B. The method of the present 
invention continues in block 3006. 

0052. In block 3006 the first and second vessel halves 
102A-B are positioned and secured, as necessary and or 
required by a particular embodiment, proximate to each other 
in preparation for adhering the two vessel halves 102A-B 
together. The method of the present invention continues in 
block 3008. 

0053. In block 3008 the first and second vessel halves 
102A-B are adhered togetherforming vessel 108. In an exem 
plary embodiment, adhering the first and second vessel halves 



US 2010/025 1798 A1 

102A-B together creates a single piece article vessel 108 
having an opening 116 on one end for ingress and egress of a 
liquid or a gas and having a seam 104 along two of the vessel 
108 vertical walls where the first vessel half and the second 
vessel halves 102A-B make contact. In this regard, the vessel 
halves 102A-B are adhered together and a seam 104 is created 
that traverses the vessel 108 vertical sides and bottom 106 
surface leaving the top 116 open. FIGS. 1-4 illustrate the 
adhering of the vessel halves 102A-B and the resulting seam 
104. The method of the present invention then continues in 
block 3010. In an exemplary embodiment, the seam 104 
follows the contour of the vessel shape along the lines of 
contact between the vessel halves 102A-B. 
0054. In block 3010 the vessel is decorated with graphics, 
shrink sleeve, varnishes, and or other decorations. In an exem 
plary embodiment, the graphics are applied by way of at least 
one roller, shrink sleeve, inkjet, other print head, and or other 
print transfer methods capable of applying a plurality of col 
ors on the vessel 108 surface. Varnishes can be applied to the 
vessel 108 side walls and bottom surface protecting the deco 
ration and metal Surfaces. 
0055. In addition to the varnishes being applied to exterior 
vessel 108 surface to protect decoration and metal surfaces, a 
coating can be applied to the inside of the vessel 108 forming 
a barrier between the vessel 108 metal surface and contents 
places inside the vessel. In applications involving beverage 
and food this coating prevents the metal from coming in 
contact with the beverage or food. The method of the present 
invention continues in block 3012. 

0056. In block 3012 the various coating, decoration, 
shrink sleeves, and or varnishes can be cured to set and 
otherwise dry. Such curing can be effectuated with a heat 
oven, airflow, or other curing techniques, as may be required 
and or in a particular embodiment. The method of the present 
invention continues in block 3014. 
0057. In block 3014 defects in the vessel 108 surfaces and 
seam 104 can be detected by way of an inspection test. In an 
exemplary embodiment, for example and not a limitation, an 
inspection test can be effectuated by way of a light test to 
detect pinholes in the vessel 108 surface and seam 104. In 
other exemplary embodiments, another vessel test can be 
pressure testing as may be required and or desired in a par 
ticular embodiment. The method of the present invention 
continues in block 3016. 
0058. In block 3016 selectively a top finish is applied 
around the opening 116 of the vessel 108 to allow for a closure 
to be used to seal and or reseal vessel 108. A top finish can be 
a threaded outsert 110 for receiving a screw cap closure, an 
insert for receiving threaded and Snap closures, a flanged top 
for receiving a can top end 120, or a rolled top 118 for 
receiving a crown type closure. The top finish is typically 
located near the opening 116 of the vessel 108. In this regard, 
a top finish effectuates the ability to seal and optionally reseal 
the vessel 108. 
0059. In an exemplary embodiment, an outsert 110 made 
from rubber, plastic, or other material can be rolled, slipped, 
or otherwise positioned around the outside surface of the 
vessel 108 at the opening 116. This outsert 110 can have a 
thread pattern as illustrated in FIG. 2A a threaded top finish 
referred to as an outsert 110 Such that a mating screw type cap 
closure can be attached to the vessel 108 effectively sealing 
the vessel 108. In such an exemplary embodiment, for 
example and not a limitation, in a beverage packaging appli 
cation the closure can be both removable and securable at the 
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vessel 108 opening 116 allowing a consumer to open the 
vessel 108 by removing the closure, drink a portion of the 
vessel contents and then reseal the vessel 108 by securing the 
closure around the outsert 110 to prevent the vessel 108 from 
leaking and in the case of carbonated beverage, the beverage 
from depleting unnecessarily the beverage carbonation. The 
method of the present invention is then exited. 
0060 Referring to FIG.9 there is illustrated one example 
of a method of selectively cleaning the first and second vessel 
halves 102A-B. In an exemplary embodiment, the selectively 
cleaning step of FIG. 8 block 3004 can be further expanded 
upon, in an exemplary embodiment, by way of the method of 
FIG. 9. In this regard, a determination can be made as to 
whether a polymer has been applied to the first and second 
metal halves 102A-B in Such a manner that cleaning is not 
necessary. If cleaning is necessary steps are performed to 
clean the vessel halves 102A-B, otherwise the method is 
exited. The method of the present invention begins in block 
3004. 

0061. In block 3004 from FIG. 8 there is illustrated selec 
tively cleaning of the first and second vessel halves 102A-B 
can be effectuated. In an exemplary embodiment, the stamped 
first and second vessel halves 102A-B can be coated with a 
polymer and cleaning may not be necessary or required. In 
this regard, the starting metal may have a laminated polymer 
such as polyethylene terephthalate (PET) on the surface; in 
these types of embodiments the step of cleaning the metal 
may not be necessary. The remaining steps in the method of 
FIG. 9 further detail one example of a selective cleaning 
method. The method of the present invention continues in 
decision block 4002. 

0062 Indecision block 4002 a determination is made as to 
whether or not the first and second vessel halves 102A-Bhave 
a polymer coating. If the resultant is in the affirmative that is 
the first and second vessel halves 102A-B have a polymer 
coating and do not require cleaning then the method of the 
present invention is exited. If the resultant is in the negative 
that is the first and second vessel halves 102A-B do not have 
a polymer coating and or require cleaning then the method of 
the present invention continues in block 4004. 
0063. In block 4004 the first and second vessel halves 
102A-B are pre-cleaned and cleaned, as necessary, using a 
combination of water, commercial cleaners, conditioning, 
and or other cleaning methods as may be required and or 
desired in a particular embodiment. The method of the 
present invention continues in block 4006. 
0064. In block 4006 the first and second vessel halves are 
rinsed as necessary using a combination of cold water rinse, 
deionized water rinse, and other rinse methods as may be 
required and or desired in a particular embodiment. The 
method of the present invention continues in block 4008. 
0065. In block 4008 the first and second vessel halves 
102A-B are dried, as necessary, as may be required and or 
desired in a particular embodiment. The method of the 
present invention is then exited. 
0066 Referring to FIG. 10A-10F there is illustrated 
examples of exemplary embodiments of a method of manu 
facture of a metal vessel by way of stamping of vertical halves 
102A-B from a metal sheet 112. Exemplary embodiments of 
the method of FIGS. 6-8 can include coating the first and 
second vessel halves 102A-B, coating the inside of the vessel 
108, securing the vessel halves 102A-B for adhering, apply 
ing graphics to the vessel 108, varnishing the side walls of the 



US 2010/025 1798 A1 

vessel 108, and or inspecting the vessel 108. FIGS. 9A-9F 
illustrates examples of these various embodiments of the 
present invention. 
0067. Referring to FIG. 10A block 5002 in an exemplary 
embodiment, for example and not a limitation, the first and 
second vessel halves 102A-B are coated with a polymer. Such 
coating can be applied to the metal sheet 112 prior to stamp 
ing by press 114A-B, as may be required and or desired in a 
particular embodiment. In an exemplary embodiment, such a 
polymer can be polyethylene terephthalate (PET). 
0068 Referring to FIG. 10B block 5004 in an exemplary 
embodiment, for example and not a limitation, the inside of 
the vessel can be coated forming a barrier between the vessel 
108 metal surface and the contents placed in the vessel 108. In 
this regard, beverage and food applications can utilize such a 
coating to prevent the beverage and food contents from com 
ing in contact with the metal surface of vessel 108. 
0069. Referring to FIG. 10C block 5006 in an exemplary 
embodiment, for example and not a limitation, the first and 
second vessel halves 102A-B can be secured in preparation to 
adhering. In this regard, as necessary the two halves 102A-B 
can be secured by light adhering including ultrasonic, mag 
netic pulse welding, laser welding, adhesive bond, mechani 
cal fit between at least the first vessel half and the second 
vessel half, or other method as may be required and or desired 
in a particular embodiment. In an exemplary embodiment this 
can allow the first and second vessel halves 102A-B to be 
combined in a light or temporary manner and then transferred 
for adhering to the appropriate equipment. 
0070 Referring to FIG. 10D block 5008 in an exemplary 
embodiment, for example and not a limitation, graphics can 
be applied to the vessel by way of at least one roller or print 
head that is capable of applying a plurality colors on the 
vessel Surface. In this regard, consumer attractive decoration, 
information, and or other indicia can be applied to the vessel 
108 surface using roller, shrink sleeve, inkjet, other print 
head, and or other print transfer methods as may be required 
and or desired in a particular embodiment. Referring to FIG. 
10E block 5010 in an exemplary embodiment, for example 
and not a limitation, varnish can be applied to the vessel 108 
side walls protecting the decoration and vessel 108 metal 
Surfaces. In this regard. Such a varnish can protect the vessel 
108 decoration from Scratches and scuffing during manufac 
ture, transport, and utilization by a consumer. 
(0071 Referring to FIG. 10F block 5012 in an exemplary 
embodiment, for example and not a limitation, inspection of 
the vessel 108 by way of light test to detect pinhole defects 
can be effectuated. In this regard, the vessel 108 surfaces and 
seam 104 can be tested to insure liquids and or gases will not 
leak from a sealed vessel 108. In other exemplary embodi 
ments, another vessel test can be pressure testing as may be 
required and or desired in a particular embodiment. 
0072 The capabilities of the present invention can be 
implemented in Software, firmware, hardware or some com 
bination thereof. 

0073. As one example, one or more aspects of the present 
invention can be included in an article of manufacture (e.g., 
one or more computer program products) having, for 
instance, computer usable media. The media has embodied 
therein, for instance, computer readable program code means 
for providing and facilitating the capabilities of the present 
invention. The article of manufacture can be included as apart 
of a computer system or sold separately. 
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0074. Additionally, at least one program storage device 
readable by a machine, tangibly embodying at least one pro 
gram of instructions executable by the machine to perform the 
capabilities of the present invention can be provided. 
0075. The flow diagrams depicted herein are just 
examples. There may be many variations to these diagrams or 
the steps (or operations) described therein without departing 
from the spirit of the invention. For instance, the steps may be 
performed in a differing order, or steps may be added, deleted 
or modified. All of these variations are considered a part of the 
claimed invention. 
(0076 While the preferred embodiment to the invention 
has been described, it will be understood that those skilled in 
the art, both now and in the fiture, may make various 
improvements and enhancements which fall within the scope 
of the claims which follow. These claims should be construed 
to maintain the proper protection for the invention first 
described. 

What is claimed is: 
1. A method of manufacturing a metal vessel by way of 

stamping of Vertical halves from metal sheet, the method 
comprising: 

stamping at least a first vessel half and a second vessel half 
from a metal sheet; 

adhering at least the first vessel half with the second vessel 
half forming a vessel, the vessel being a single piece 
article having an opening on one end for ingress and 
egress of a liquid or a gas and having a seam along two 
of the vessel vertical walls and along the bottom of the 
vessel where the first vessel half and the second vessel 
half make contact; and 

forming a top finish at the opening of the vessel allowing 
for a closure to be used to seal and selectively reseal the 
vessel. 

2. The method in accordance with claim 1, wherein the top 
finish is selected from the list consisting of: a threaded outsert 
for receiving a screw cap closure, an insert for receiving 
threaded and Snap closures, a flanged top for receiving a can 
top end, or a rolled top for receiving a crown type closure. 

3. The method inaccordance with claim 1, wherein the first 
vessel half and the second vessel half are asymmetrical in 
shape. 

4. The method in accordance with claim 1, where in the 
metal sheet is aluminum, aluminum alloy, Steel, or a steel 
alloy. 

5. The method in accordance with claim 1, wherein the step 
of adhering includes adhering by way of ultrasonic, magnetic 
pulse welding, laser welding, adhesive bond, or mechanical 
fit between at least the first vessel half and the second vessel 
half. 

6. The method in accordance with claim 1, further com 
prising: 

coating the inside of the vessel forming a barrier between 
the vessel metal Surface and contents places inside the 
vessel. 

7. The vessel in accordance with claim 1, wherein the 
liquid or the gas is a carbonated beverage, the vessel being 
capable of containing without leak, deformation, or rupture 
the carbonated beverage having an internal pressure of less 
than 100 psi. 

8. The method in accordance with claim 1, further com 
prising: 
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decorating the vessel with a graphic, Varnish, or shrink 
sleeve, the graphic being applied by way of at least one 
roller or inkjet capable of applying a plurality of colors 
on the vessel Surface. 

9. The method in accordance with claim 1, further com 
prising: 

identifying defects in the vessel by an inspection test. 
10. A method of manufacturing a metal vessel by way of 

stamping of Vertical halves from metal sheet, the method 
comprising: 

stamping at least a first vessel half and a second vessel half 
from a metal sheet; 

adhering at least the first vessel half with the second vessel 
half forming a vessel, the vessel being a single piece 
article having an opening on one end for ingress and 
egress of a liquid or a gas and having a seam along two 
of the vessel vertical walls where the first vessel half and 
the second vessel half make contact; 

forming a top finish at the opening of the vessel allowing 
for a closure to be used to seal and or reseal the vessel; 

decorating the vessel with a graphic or varnish; 
Varnishing the vessel side walls protecting decoration and 

metal Surfaces: 
curing the graphic or varnish on the vessel; and 
identifying defects in the vessel by an inspection test. 
11. The method in accordance with claim 10, further com 

prising: 
precoating the first vessel half and the second vessel half 

with a polymer, wherein the polymer is polyethylene 
terephthalate. 

12. The method in accordance with claim 10, further com 
prising: 
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cleaning selectively at least the first vessel half and the 
second vessel half. 

13. The method in accordance with claim 12, where the 
step of cleaning further comprising: 

cleaning at least the first vessel half and the second vessel 
half with commercial cleaner; 

rinsing at least the first vessel half and the second vessel 
half, and 

drying at least the first vessel half and the second vessel 
half. 

14. The method in accordance with claim 10, further com 
prising: 

securing the first vessel half against the second vessel half 
in preparation for adhering the first vessel half and the 
second vessel half together. 

15. A method of manufacturing a metal vessel by way of 
stamping of Vertical halves from metal sheet, the method 
comprising: 

precoating the first vessel half and the second vessel half 
with a polymer such that further cleaning of the first 
vessel half and the second vessel half is avoided, stamp 
ing at least a first vessel half and a second vessel half 
from a metal sheet; 

adhering at least the first vessel half with the second vessel 
half forming a vessel, the vessel being a single piece 
article having an opening on one end for ingress and 
egress of a liquid or a gas and having a seam along two 
of the vessel vertical walls where the first vessel half and 
the second vessel half make contact; and 

forming a top finish at the opening of the vessel allowing 
for a closure to be used to seal and or reseal the vessel. 

c c c c c 


