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i Aivention relates generally to the field of consuner packagi ng, and nore
specifically to netal cans, such as the steel and al um num cans that are
commonl y useqv(f,g.}'nﬁ&ckagl ng soft drinks, other beverages, fpefussdsmaer osol
products. 2. Description of the Prior Art and Recent Technol ogy
Met al cans for soft drinks, other beverages and other materials are of
course 10 in wide use in North America and t hr oughout the world. The
assignee of this invention, Crown Cork & Seal Conpany of Phil adel phia, is
the worlds | argest designer and nmanufacturer of such cans. The art of
maki ng and packing netal cans is constantly evolving in response to

| nproved technol ogy, new materials, and inproved manufacturing techniques.
15 * Oher forces driving the evolution of technology in this area include’
raw nmaterial prices, the nature of new materials to be packaged and the
marketing goals of the |arge conpanies that manufacture and distribute
consuner products such as soft drinks.

SYSTEMS AND METHODS FOR MAKING DECO_RATIVE
SHAPED METAL CANS
BACKGROUND OF THE INVENTION
L -Field of the Invention
5 This invention relates generally to the field of consumer packaging, and
more specifically to metal cans, such as the steel and aluminum cans that are commonly
- used for packaging soft drinks, other beverages, food and aerosol products.
2. escripti e Prior Art and Recent Technol |
Metal cans for soft drinks, other bevérages and other materials are of course
10 in wide use in North America and throughout the world. The assignee of this invention,
-Crown Cork & Seal Company of Philadelphia, is the world's largest designer and
manufacturer of such cans.
-The art of making and packmg metal cans is constantly evolving in
) response to improved technology, new materials, and improved manufacturing techniques.
15 -Other forces driving the evolution of technology in this area include raw matenal prices,
the nature of new materials to be packaged and the marketing goals of the large companies
* ‘that manufacture and distribute consumer products such as soft drinks.
e - Interest has existed for some time for a metal container that is shaped
" differently thari the standard cylindrical can in such a distinctive way to become part of the
20 product's trade diess, or to be otherwise indicative of the source or the nature of the
- product. To the inventors best knowledge, however, no one has yet developed a practical
. . - - technique for manufacturing such an irregularly shaped can at the volume and speed that
.- -would be required to actually introduce such a product into the marketplace.
o “U.S. Patent 3,224,239 to Hansson, which dates from the mid 1960's,
25 discloses a system and process for usi_ng pneumatic pressure to reshape cans. This process



Interest has existed for sone tinme for a netal container that is shaped-
differently than the standard cylindrical can in such a distinctive way to
beconme part of the 20 product's trade dress, or to be otherw se

i ndicative of the source or the nature of the product. To the inventors

best know ver, no one has yet devel oped a pract&at i que for
nanufacturﬁﬂégyﬁgﬁygn irregul arly shaped can at the volun% anﬁkégﬁgd t hat
woul d be required to actually introduce such a product into the

mar ket pl ace. U.S. Patent 3,224,239 to Hansson, which dates fromthe md

1960's, 25 discloses a system and process for using pneunmatic pressure to
reshape cans. ukilized ppistoass force compeessectafi(fito a can that is positioned within a mold. The

T U520/ 149 4o T ok e W R e b, o
flow plasticalmglduntil it assumed the shape of the nold. Technol ogy such as
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S knowledge of the inventors, been employed with any success for the reshaping of drawn
and wall ironed cans. One reason for this is that the stress that is developed in the wall of
the can as it is being deformed can lead to defects that are potentially failure-inducing,
e.g., localized thinning, splitting or cracking. The risk of thinning can be reduéed by
increasing the wall thickness of the can, but this would make shaped cans so produced
10 prohibitively expensive. The risk of splitting and cracking can be reduced by a process
such as annealing, but at the expense of reduced toughness and abuse resistance of the
finat product.
A need exists for an improved apparatus and process for manufacturinga
shaped metal can design, that is effective, efficient and inexpensive, especially when
© 15 compared to technology that has been heretofore developed for such purposes, and that
reduces the tendency of a shaped can to fail as a result of thinning, splitting or cracking.
Accordingly, it is an object of the invention to provide an improved
apparatus and process for manufacturing a shaped metal can that is effective, efficient and
' 20  inexpensive, especially when compared to technology that has been heretofore developed
for such purposes, and that provides insurance against internal stresses within the can that
could cause thinning, splitting or cracking. _
In order to achieve the above and other objects of the invention, 2 method
of manufacturing a metallic can body that is shaped distix;ctiveiy in order to enhance its
25 visual presentation to consumers, includes, according to a first aspect of the invention,
steps of: (a) providing a can body blank; (b) providing a mold unit that has at least one
mold wall that defines a mold cavity conforming to a desired final shape of the can body
the mold unit being constructed of more than one part, at least one of the parts being
movable toward another in a direction that is substantially parallel to an axis of the can’
30 body blank during operation, the mold wall including inwardly extending portions and
outwardly extending portions; (c) positioning the can body blank within the mold cavity so
as to precompress the can body blank with the inwardly extending portions of the mold
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cracking. | n orprsts toward apgthsy in the axighgitegtionad ot her obj ects of the | nventi on,
a met hod According to a second aspect of the invention, a method of manufacturing a

metallic can body that is shaped di_stinctively in order to enhance its visual presentation to
consumers, includes steps of: (a) making a can body blank; (b) at least partially annealing
10 atleast a portion of the can body blank, thereby giving the annealed portion of the can
body blank increased ductility; (c) providing a mold unit that has at least-one mold wall
that defines a mold cavity conforming to a desired final shape of the can body, the mold
~ -unit being constructed of more than one part, at least one of the parts being movable
.. -~toward another in a direction that is substantially parallel to an axis of the can body blank
15  during operation; (d) positioning the can body blank within the mold cavity; (e) supplying
 a pressurized fluid into the mold cavity so that the can body blank is forced by pressure
against the mold wall, causing the can body blank to assume the desired final shape of the
. can body; and (f) substantially simultaneously with step (e), moving at least one of the
mold parts toward another in the axial direction. .
20 According to a third aspect of the invention, an apparatus for manufacturing
-a metallic can body.that is shaped distinctively in order to enhance its visual presentation
to consumers includes structure for making a can body blank; molding structure
comprising a mold unit that has at least one mold wall that defines a mold cavity
: conforming a desired final shape of the can body, said mold wall comprising inwardly
25 extending portionsand outwardly extending portions, the mold unit being constructed of
more than one part, at least one of the parts being movable toward another in a direction
- that is substantially parallel to an axis of the can body blank during operation; positioning
structure for positioning the can body blank within the mold cavity so as to precompress.
¢the can body blank by the inwardly extending portions of the mold wall; fluid supply
30 structure for supplying a pressurized fluid into the mold cavity so that the can body blank
is forced by pressure against the mold wall, causing the can body blank to assume the
desired final shape of the can body, the precompression minimizing the amount of outward
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for at least partially annealing at least a portion of the can body blank, thereby giving the
annealed portion of the can body blank increased ductilitj; mold structure comprising a
mold unit that has at least one mold wall that defines a mold cavity conforming to a
desired final shape of the can body, the mold unit béing constructed of more than one part,
at least one of the parts being movable toward another in a direction that is subst'antially
parallel to an axis of the can body blank during operation; positioning structure for
positioning the can body blank within the mold cavity; fluid supply structure for
supplying a pressurized fluid into the mold cavity so that the can body blank is forced by
pressure against the mold wall, causing the can body blank to assume the desired final
éhape of the can body; and axial reduction structure for moving at least one of the mold
parts toward another in the axial direction.. _

These and various other advantages and features of novelty which
characterize the invention are pointed out with particularity in the claims annexed hereto
and forming a part hereof. However, for a better understanding of the invention, its
advantages, and the objects obtained by its use, reference should be made 1o the drawings
which form a further part hereof, and to the accompanying descriptive matter, in which
there is illustrated and described a preferred embodiment of the invention.

B F- D

FIGURE 1 is a cross-sectional view taken through a can body blank or pre-
form that is constructed according to a preferred embodiment of the invention;

FIGURE 2 is a side elevational view of a shaped can body according to a
preferred embodiment of the invention;

FIGURE 3 is a diagrammatical view of An apparatus for making a shaped
can body according to a preferred embodiment of the invention;

FIGURE 4 is a fragmentary cross-sectional view through a mold unit in the
apparatus depicted in FIG. 3, shown in a first condition;

I s shaped distinctively in order
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Accordtmg to a second aspect ofthe invention, a nethod of manufacturing a
netal lic can body that is shaped distinctively in order to enhance its

vi sual presentation to consuners, includes steps of: (a) making a can body -
bl ank; (b) akologdsdes partially annealing 10 at |east a porRGCRASISAdME can
body bl ank, thereby giving the anneal ed portion of the can body bl ank
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can body, the nold -unit being constructed of nore than one part, at |east
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suppl ying a pressurized FIGUREIi6ris aschiematiodidgramdepictinga priessturet sapply appdsatals/for
blank is forced, b essure. - | .the nmold wall, causing the can body
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parts toward another ji.n the axial direct,i 2 0 According to a
third aspect ofPerfaanedinthsappaatus as d{‘%icfﬁr manufacturing a metallic

can body that is shaped QEIGUREQHEHﬁiap-ahﬂna‘%ﬂ(%fep?cﬁo&m&&néEtépiﬂasn'd@&lodthat
presentation to consuners includes structure for naking a can body bl ank;
nol di ng st r uct s performed according to a second embodiment of the invention; :

FIGURE 9 is a diagrammatical depiction of a spinning step in a method
10 -that is performed according to a second embodiment of the invention; and
FIGURE 10 is a diagrammatical depiction of a knurling step that can be
performed as a second step in either the second or third embodiments of the invention
-referred to above.
ETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
15 -Referring now to the drawings, wherein like reference numerals designate
corresponding structure throughout the views, and referring in particular to Figures 1 and

+2, a can body blank or preform 10 according to a preferred embodiment of the invention is
.the body of a two-piece can, which is preferably formed by the weli-known drawing and
- jroning process. ‘Can body blank 10 includes a substantially cylindrical sidewall surface
20 :12, abottom 14, and necked upper portion 16. Alternatively, the upper portion of
‘cylindrical sidewall 12 could be straight.
As is well known in this area of technology, the can body blank 10 must be
washed after the drawing and ironing process, and then must be dried prior to being sent to
the decorator. The drying process typically is performed at a temperature of about 250
25  degrees Fahrenheit (which is about 121 degrees Celsius). According to one aspect of this
invention, the drying is perforined at a higher temperature than is ordinary to partiilly
. anneal at least selected portions of the can body blank 10. InFigure 1, a heat source 18 is
" schematically depicted, which is preferably part of the dryer assembly, but could be at any
point in the apparatus prior fo the molding unit. As will be discussed in greater detail
30 below, can body blank 10 is preferably formed of aluminum and the partial annealing is
preferably accomplished at a temperature that is substantially within the range of about
375 degrees Fahrenheit (about 190.5 degrees Celsius) to about 550 degrees Fahrenheit
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give the can body blank 10 enough ductility to be formed into a shaped can 20, such as is

shown in Figure 2 of the drawings, but greater toughness than would be possible if the can
body blank were fully annealed. |

Alternatively, the partial annealing could be performed in an oven such as
the lacquer or decorator oven, rather than in the dryer. - '

Altematively, can body blank 10 could be fabricated from steel instead of
aluminum. In this case, the preferred temperature range for partial annealing would be
substantially within the range of 1112 degrees Fahrenheit (600 degrees Celsius) to about
1472 degrees Fahrenheit (800 degrees Celsius). More preferably, the partial annealing
would be performed at approximately 1382 degrees Fahrenheit (750 degrees Celsius).

Referring now to Figure 2, shaped can 20 is decorated and shaped
distinctively in order to enhance its visual presentation to consumers. As may be seen in
Figure 2, can body 20 includes a bottom 26, a shaped sidewall 22 that is shaped to
substantially deviate from the standard cylindrical can body shape, such as the shape of
can body blank 10. The shaped sidewall 22 includes areas, such as ribs 30 and grooves 32,
where accentuation of such deviations from the cylindrical shape might be desired.
According to one important aspect of the invention, decoration is provided on the external
surface of the shaped sidewall 22 in a manner that will aécénmate those areas of the
sidewall where accentuation of the deviation from the cylindrical shape is desired. As
may be seen in Figure 2, a first type of decoration, which may be a lighter color, is
provided on the rib 30, while a second type of decoration 36, which may be a darker color,
is provided within at least one of the grooves 32. By providing such selective decoration,
and by properly registering the decoration to the deviations in the shaped sidewall 22, a
synergistic visual effect can be obtained that would be impossible to obtain alone by
shaping the can or by decorating the can.
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formmg steps, which will be described in greater detail below.

10 :Referring now to Figure 3, An apparatus 38 is depicted which, according to
the preferred embodiment of the invention, is provided to manufacture a shaped can 20 of
the type that is depicted in Figure 2. As may be seen in Figures 3, 4 and 5, apparatus 38
includes a mold 40 having a mold wall 46 that defines a mold cavity 42 conforming to the
desired final shape of the shaped can body 20. As is shown diagrammatically in Figure 7,
15 :the mold 40 is of the split wall type and the mold wall 46 will include inwardly éxtending
portions 48 that are less in diameter than the diameter D, of the cylindrical sidewall 12 of
. the can body blank 10 depicted by the dotted lines in Figure 7b. The mold wall 46 will
also include a number of outwardly extending portions that are greater in diameter than the
diameter D, of the sidewall 12 of the can body blank 10. In other words, the inwardly
20 extending portions 48 tend to compress the cylindrical sidewall 12 of the can body blank
10 to the position 12" shown by the solid lines in Figure 7b, while the sidewall 12 of the
.can body blank 10 must be expanded to conform to the outwardly extending portions 50 of
:the mold wall 46. Preferably, the perimeter of the cylindrical sidewall remains a constant
:length when compressed in this manner so the perimeter of the cylindrical compressed
.25 _sidewall 12'is the same length as the circumference of the sidewall 12 of the can body
_*blank 10.
As is best shown in Figure 3, the mold unit 40 has three die parts 82, 46 and
-84 which comprise neck ring, mold side wall and base support, respectively. The die parts
are separated from each other by gaps-or "split lines" 86 and 88. For ease of machining,
30 the base support die 84 is made in two parts, with a.central part 90 supporting the base
-dome of the can body. The neck ring 82 provides simple support to the necked portion of
the can body. These components together define the chamber or mold cavity 42 to receive



there is illustrated and described a preferred enbodi nrent of the invention.
BRI EF DESCRI PTI ON OF THE DRAWNGS FIGURE 1 is a cross-sectional view taken
through a can body blank or pre- 2 5 formthat is constructed according to
a preferred enbodi ment of the invention; FIGURE 2 is a side el evational
view of a shaped can body according to a preferred enbodi nent of the

i nventi on; WPEUREE is a di agrammatical view of An appar a¥SEUVPHIOMKiI ng a
shaped can body according to a preferred enbodi nent of the invention; 3 0
FIGURE 4 is a fragnentary cross-sectiongl view through a nmold unit in the
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nold unit in the apparatus depicted in FIG 3, shown In a second condition;

FIGURE 6 is a BoniagaVeet holesdP are rreyided (GeefFigures4oand $) to allgpistappedaieto sscape f or
the nmold unit ﬂﬁﬂh?&ﬁﬂnﬁ.” FIG 3;
A pair of seal and support rings 92, 94 and a rubber sealing ring 96 are
S provided to seal the top edge of the container body. A space saving mandrel 98 passes
through the center of the seal and support rings 92, 94, 96 to a position just ﬁbove the base
support dome 84. The mandrel 98 supplies air to the cavity of a can body within the cavity
42 via a central bore 100 and radial passages 102. The apparatus further includes an upper
piston and a lower piston 104, 106 which together apply a load to both ends of the can in

10 the mould cavity 42. Lower piston 106 is moveable upwards by structure of a pressurized
air supply which is fed to the piston via paésage 108. Similarly, the upper piston is
moveable downwards by structure of a pressurized air supply which is fed to the piston via
passages 110 and 112. In the preferred embodiment shown, the passage 110 is connected
to the central bore 100 of the mandrel 98 so that the upper piston and can cavity share a

15 common air supply. The common air supply is split for the piston 104 and cavity at the
junction of the air passage 112 and the central mandrel bore 100, within the piston 104 so
as to minimize losses and to mﬁhtdn the same pressure supplied to the cavity and piston.
Preferably, means are provided to control the flow rate of air supplied to each piston and
the cavity. Cavity pressure and piston pressﬁre can therefore be closely controlled.

20 A schematic circuit diagram which shows how air is supplied to the pistons
and can cavity is shown in figure 6. In the figure, the upper piston 104 and seal and
support rings 92,94 are shown schematically as a single unit 114. Likewise, the base
support 84,90 and lower piston 106 are shown as a single unit 116. Units 114 and 116 and
neck ring 82 are movable, whereas the side wall die 46 of the mold is shown fixed.

25 The circuit comprises two pressure suppliés. Pressure supply 118 supplies
pressurised air to the top piston 104 and cavity of the can within the mold cavity 42.
Pressure supply 120 supplies pressurised air to the lower piston 106 only.

The two supplies each comprise pressure regulators 122,124, reservoirs
126,128, blow valves 130,132 and exhaust valves 134,136. In additiqn, the lower pressure

30 supply 120 includes a flow regulator 138. Optionally, the upper pressure supply 118 may

also include a flow regulator, although it is not considered essential to be able to adjust the



5 FIGURE 7 is diagrammatical depiction of a preconpression
step tHat is perfornmed in the apparatus as depicted in FIG 3, FIGRE 8-S
a dragrammattrcar depl ctiron of a beading step in a nethod that is perforned
according to a second enbodi nent of the invention; FIGURE 9 is a

di agrammati cal depiction of a spinning step in a nethod 10 that is
performed acq@ydamet 0 a second enbodi nent of the inventi oPCTAISV/APEURE 10
is a diagranmatical depiction of a knurling step that can be perforned as a
second step in either the second or third enbodi nents of the invention
referred to above. DETAILED DESCRI PTI ON-C¥F THE PREFERRED EMBODI MENT(S) 15
Referring now to the draw ngs, wherein |ike reference nunerals designate
correspondi ng sflewdn beth supplies; gReservoirhl26y 1 28 preventmhigl drop in supplyrpressure dutingar

to Figures 1 an e%mcgssgan body bl ank or. preform 10 according to a preferred
enbodi nent of the’invention is the body of a two-piece can, which is
prefeerably formed by the Typidallikihighrprehsureiaitgf amund 30ohar isgntpoducesito the @acavigdy

bl ank 10 i ncl ud t ' ' ical sid I f . .
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applies an unwanted force to the neck and base of the can which leads to longitudinal

tension in the can side wall. The two pistons are thus used to drive the top and the bottormn
of the can, providing a force which counteracts this tension in the can side wall.

10 ‘The pressure of the air supplied to the pistons is critical in avoiding failure

.of the can during forming due to either splitting or wrinkling. Splitting will occur if the
tension in the can side wall is not sufficiently counteracted by the piston pressure, since
the pressure in the pistons is too low. Conversely, the pressure of the air supplied should
not be 5o high that this will lead to the formation of ripples in the side wall.

5 For this reason, preferably no stops are required to limit the stroke of the
pistons. If the stroke were limited, the can might not be fully expanded against the mould
wall before the pistons reached the stops. : If this occurs, the tension in the can side wall
would cease to be balanced by the piston pressure with a consequent risk of splitting. In
effect, the contact of the expanded can with the side wall of the mould prevents further

20 movement of the pistons.
| It should be noted therefore that the balance between the can cavity
pressure and the piston pressure is preferably maintained at all times throughout the
forming cycle so that the rate of pressure rise in the cavity and behind the pistons should
be balanced throughout the cycle, particularly when the can wall yields. The rate of

25 preséure rise can be controlled by the flow regulator 138 or by adjusting the supply
| pressure via the pressure regulators 122,124,
By adjusting the can cévity pressure versus the pressure that is applied to

-move the mold elements 82, 46, 84 towards one another, the apparatus may be operated in

~one of three different ways. By minimizing application of pressure to the outer mold parts

30 82,84, the apparatus may be operated so as to simply move the mold parts toward another

- without exerting any force on the can body. This will reduce the gaps 86, 88 in the mold
unit 40 as the can body shrinks longitudinally during the expansion process, and will



washed after the drawi ng and ironing process, and then nust be dried prior

to being sent to the decorator. The drying process typically is perforned -
at a tenperature of about 250 2 5 degrees Fahrenheit (which is about 121 .
degrees Cel sius). According to one aspect of this invention, the drying is
perfornmed at a higher tenperature than is ordinary to partially anneal at

| east sel ecwod7ppzmé i ons of the can body blank 10. | n Fi gurRETUS1494at

source 18 is schematically depicted, which is preferably part of the dryer
assenbly, but could be at any point in tfhe apparatus prior to the nol ding
unit. As will be discussed in greater detail 30 below, can body blank 10

(s preferably bbb bt fibuiifizd difal RS essARIAlih 2 SEwRIISEBRARY Y ——

acconplished at a tenperature that is substantially wthin the range
about 375 degr bedy dusing expeasien. Alerpativebypbyprouidingduacrasstdpressyretto deythe 06E0

P Uso6/ 140140 Parsiched el a st ipgiadipl o myil rec iy appled o by 8 | ange
of about 450 dbgdyeeliciFistsnstintally ¢qublaoithe&ial tmgilecstressGie Lei cas podyosidetyallf thodO
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possible splitting. A third mode of operation would be to provide an even greater pressure

to drive the outer mold parts toward one another in order to apply an axially compressive

force to the can body that would be greater than what would be necessary to cancel the

tensile stress in the sidewal! during operation. A net compressive forcé is believed to be

10 preferable provided that such a force does not lead to the formation of wrinkles.

In order to form the can, the blow valves 130,132 are first opened. Itis
possible to have a short delay Between the opening times of the blow valves if required to
obtain a better match between the ﬁiston and cavity pressures but there will then need to
be a higher rate of pressure rise for one circuit in order to maintain ﬁﬁs balance. A delay

15 canalso be used to compensate for different pipe lengths, maintaining a pressure balance
at the time of forming. The upper supply 118 is split for the piston 104 and cavity as close
as possible to the piston 104 as described above in reference to Figure 3.

The apparatus is designed so that, at the latest, when each piston reaches its

maximum travel the can is fully reshaped and the gaps 86, 88 are not closed up at the end.

20 Closing of the gaps can lead to splitting of the can due to excessive tension in the side wall
in the same way as does limiting movement of the pistons before full expansion has
occurred. However, the final gap should not be excessive since any witness mark on the
side wall becomes too apparent, although removal of sharp edges at the split lines
alleviates this problem.

25 Once the shaping operation is completed, the air is exhausted via valves
134 and 136. Clearly the exhaust valves are closed throughout the actual forming process.
It is important that both supplies are vented simultaneously since the compressive force
applied by the pistons to balance the cavity pressure (longitudinal tension) may be greater
than the axial strength of the can so that uneven exhausting leads to collapse of the can.

30 As may best be seen in Figure 4, the can body blank 10 is preferably
positioned within the mold cavity 42 and its interior space is sealed into communication
with a source of pressurized fluid, as described above. As may be seen in Figure 4, the




Celsius). This is in contrast to true annealing, which would be at
tenperatures over 650 5 degrees Fahrenheit (about 353 degrees Celsilus)
The—porpose Of tHE partial annealing I's to give the can body blank 10
enough ductility to be fornmed into a shaped can 20, such as is shown in
Figure 2 of the draw ngs, but greater toughness than would be possible if
the can bodywplggﬁy,w/er e fully annealed. Alternatively, the pcans$ai14914
anneal i ng cou be perforned in an oven such as 10 the |acquer or
decorator oven, rather than in the dryer. Alternatively, can body blank 10
could be fabricated fromsteel instead oftlaluminum In this case, the
preferred tenperature range for partial annealing would be substantially

wi thin the rangeavity 42 isidesigned socas torimpasta-rlight cogpoession tathe capiosly blank 16 ag Bdst
1472 degrees Fa | 1. 864 | . I | al
anneal i ng 15 \R{Bﬁfgg em%'e?ﬂlcs)r at lyg%%)(?‘g [ rr%c% %@%@g?{%@?é‘és ?lée}%%ﬁet%t
(750 degrees Ceimo balyes 254 showminrtigure 4 that greisplitap as tedpatbseable #@ut the can body

decorated and s ed.distincti. i.Nn r_t a its visual .
presentation t o’ CONELHEP EnCiRE ‘ﬁg{‘/ﬁ(’g ‘°2§§ﬁ‘gfwgﬁd§[}?%’ﬂ§,a can body 20 incl udes
a bottom 26, sa shaped si dgsheimolPhdlests2] 54 clbsebutithe Slibdricabsideddly12]ehe at e
fromthe standard cylindrjcal c¢an ho shape, ..such as the shape of 2 0 can
body. bl ank 10, PSRN SEMISE DRSO 4558 e il 44 e Eomerys CRAORRES eang
grooves 32, V\hegﬁhﬁﬁﬁﬂ Ridedall PP bPlisRHEEs uf 8/theamdist K|, SHownif Figtké T\dARERhe
shape m ght be desired. . . L. o

mold has been closed and sealed and pressurized fluid is supplied into the mold cavity 46

so as to force the can body blank 10 against the mold wall 46, can body blank 10 will be

10 forced to assume the desired final shape of the shaped can 20. The state of the shaped
sidewall 22 is shown after the step in Figure 5. In this stép, the cylindrical sidewall 12 of
the can body blank 10 is expanded up to an amount R, again shown diagrammatically in

- Figure 7.

Preferably, tt_le precompression that is effected by the closing of the mold
15 halves 52, 54 is performed to deflect the sidewall 12 of the can body blank 10 radially
" inwardly by a distance of R,, that is within the range of about 0.1 to about 1.5 millimeters.
-More preferably, this distance R, is within the range of 0.5 to about 0.75 millimeters. The
distance R,,, by which cylindrical sidewall 12 is radially expanded outwardly to form the
outermost portions of the shaped sidewall 22 is preferably within the range of about 0.1 to
20 -about 5.0 millimeters. A most preferable range for distance R,,, is about 0.5 to 3.0
 millimeters. Most preferably, K,,, is about 2 millimeters.
To understand the benefit that is obtained by the precompression of the
- cylindrical sidewall 12 prior to the expansion step, it must be understood that a certain
- amount of annealing or partial annealing may be useful, particularly in the case of
25  aluminum can bodies, to obtain the necessary ductility for the expansion step. However,
the more complete the annealing, the less strong and tough the shaped can 20 will
ultimately be. By using the precompression to get a significant portion of the differential
- i between the innermost and outerniost portions of the pattem that is superimposed onto the
- -final shaped can 20, the amount of actiial radial expansion necessary to achieve the desired
30 pattern is reduced. Accordingly, the amount of annealing that needs to be applied to the
' .can body blank 10 is also reduced. ' The precompression step, then, allows the desired
_ pattern to be superimposed on the shaped can 20 with a minimum of annealing and



According to one inportant aspect of the invention, decoration is provided
on the external surface of the shaped sidewall 22 in a manner that will °
~accentuate those areas of the sidewall where accentuation of the deviation
fromthe cylindrical shape is desired. As 25 may be seen in Figure 2, a
first type of decoration, which nmay be a lighter color, is provided on the
rib 30, whi moer/pessond type of decoration 36, which may beprernssshagiscol or
is provided within at | east one of the grooves 32. By providing such

sel ective decoration, and by properly [egistering the decoration to the
deviations in the shaped sidewal|l 22, a nérgistic vi sual effect can be

obt ained (hat Yol dAPROL SobnARNAY S1BhAF el 3 F IRy R
PCT/ US96/ 14914 tm&mbhgﬁgﬂynmxﬂeWMS&pc%HMSS' dewal I 22 also has a

flat area 28, where witi n g?‘*‘abel ght be applied, and is closed by a
can end 24, which is appl‘t\ls 5“’?5“5 ‘PWP“M?‘S@B&H#Y@ mdoﬁs

é\cco; ghpget 08t Iperqus ﬂfa&lﬁam a.mcb Bitaly at@irhﬂ)'ed‘bbﬂve@@ﬂx& 'sﬁkwéll‘@ﬂﬁé J:dé& ¥ arblteat
%E lly tlo Qgcagé &rknog%percaitaxgn,ba?tggugh vgr?t holes w:ll probably snlﬁ:nes ported
requu'ed. One such material is porous steel, which i is commercially available from AGA in
Leydig, Sweden. .
For purposes of quality monitoring and control, fluid pressure within the
mold cavity 46 is monitored during and after the expansion process by structure of a
10 pressure monitor 69, shown schematically in Figure 5. Pressure monitor 69 is of
conventional construction. If the can body develops a leak during the expansion process,
orif irregulé.rities in the upper flange or neck of the can creates a bad seal with the gas
probe, pressure within the mold cavity will drop much faster in the mold chamber 46 than
would otherwise be the case. Pressure monitor 69 will sense this, and will indicate to an
15 operator that the can body might be flawed. |
' In the case of steel cans, pressure within the mold chamber could be made
high enough to form the can body into, for example, a beading-type pattern wherein a
number of circumferential ribs are formed on the container.
A second method and apparatus for manufacturing a metallic can body that
20  is shaped distinctively in order to enhance its visual presentation tb consumers is disclosed
in Figures 7 and 9 of the drawings. A third embodiment is depicted in Figures 8 and 9 of
the drawings. According to both the second and third embodiments, a distinctively shaped
metallic can body is manufactured by providing a can body blank, such as the can body
blank 10 shown in Figure 1, that has a sidewall 12 of substantially constant diameter, then
25 radially deforming the can body blank 10 in selective areas by selected amounts to achieve
an intermediate can body 74 that is radially modified, but is still symmetrical about its
access, and then superimposing a preselected pattern of mechanical deformations onto the
intermediate can body 74. Describing now the second embodiment of the invention, a
beading apparatus 62 of the type that is well known in this area of technology includes an
30 anvil 66 and a beading tool 64. A beading apparatus 62 is used to radially deform the can
body blank 10 into the radially modified intermediate can body 74 shown in Figure 9. The
intermediate can body 74, as may be seen in Figure 9, has no deformations thereon that

to a decorat©



the distinctive decoration will be applied while the can body blank 10 is
still i*n its cylindrical configuration. Markers nmight also be applied
durrmrg—tiTEOECOT att ng process that can be used for registration of the
decoration to the nmold contours during subsequent forming steps, which will
be described in greater detail below 10 Referring now to
Figure 3, An AbflUs 38 is depicted which, according to tixer/s9sfiensed
enbodi ment ofthe 1 nvention, is provided to nanufacture a shaped can 20 of
the type that is depicted in Figure 2. As ymay be seen in Figures 3, 4 and
5, apparatus 38 includes a nold 40 havihg“%'hnld wal | 46 that defines a
nol d cavity 42 conform to the desired final,shape. of the shaped capn pody
0. Ae 1 5. o NEHE A AR R ERge Ry S A ARGAY Cy adrRlabn ha gposes of he
split wall type7ans knbiffingeddl 764 therfhizedtd dupéritfiposs ehel provelectbd pAiehEofthétfianical

portions 48 that are Jess in dianeter than the dianmeter Db of the

cylindrical si déefarmations,dn thisraseabs a9d gjronrsa o thr intepnediateicanbody.anaking it d
i nes i n Fl Our eoddible3pritiicda ik & 20/ df'th aIEdHedR iR FiguEer of

outwardly extenting po hat are greater In diameter 't @r'l_the.di anet er
Db of the si8@ewall 12 of Inithe third embodiment: showrOin FiguresiStapd 9ywspinning ynit 68 is

I nwardly 20 ext ' rii. t 0 ] |
i dowal | 12 of PHOTRHOH Y blRale Bz o cRURbER b ORI, (o1
| i nes in Fi gur einférmediate can bbdy 74. Bpivming Rt 68fin¢lodespaa s Welbnalohdin kheltechmokigy,be
expanded to conform,t he, oyt war dl endi n tjons f ,the.oold wall
26, Prof erably. PHBISLI) A DiAagRe e 2 1B pPRbsp bichciitndre /i ARFE M proces
const ant the knurling step shown in Figure 9 is preferably performed on the so formed intermediate

10 can body 74 in a manner that is identical to that described above.

~ Alternatively to the knurling step shown in Figure 9, the intermediate can
body 74 produced by either the method shown in Figure 7 or that shown in Figure 8 could,
alternatively, be placed in a pneumatic expansion die or mold unit 40 of the type that is
shown in Figures 3-5. Intermediate can body 74 would then be expanded in a manner that
15 is identical to that described above in order to achieve the shaped can 20.

In the second and third methods described above, the can body blank 10 is
also preferably partially annealed by the heat source 18 during the drying process, but,
preferably, to a lesser extent than that in the first described embodiment. Preferably, the
annealing for the second and third methods described above is performed at a temperature

20 that is within the fange of about 375 degrees Fahrenheit (about 190 degrees Celsius) to
‘about 425 degrees Fahrenheit (about 218 degrees Celsius). The methods described with
reference to Figures 7 and 8 thus reqixirc less annealing than that described with respect to
-the previous embodiment, meaning that a stronger shaped can 20 is possible at a given
weight or wall thickness, or that the weight of the shaped can 20 can be reduced with
25  respect to that produced by the first described method. Disadvantages of the second and
third methods, however, include more machinery and greater mechanical complexity, as
well as more wear and tear on the cans, spoilage and possible decoration damage as a
result of the additional mechanical processing and handling.
- : It is to be understood, however, that even though numerous characteristics
‘ 30 and advantages of the present invention have been set forth in the foregoing description,
‘together with details of the structure and function of the invention, the disclosure is
illustrative only, and changes may be made in detail, especially in matters of shape, size



| ength when conpressed in this manner so the perineter of the cylindrical
conpressed 25 sidewal | 12' is the sane |length as the circunference of
the sidewall 12 of the can body blank 10. As is best shown in Figure 3, the
mold unit 40 has three die parts 82, 46 and 84 which conprise neck ring,
nol d side wall and base support, respectively. The die parts are separated
from each owoese@6 gaps or "split |ines" 86 and 88. For eZEEUSI/IHHMhI ni ng,
30 the base support die 84 is made in two parts, with a central part 90
supporting the base done of the can deﬁ' The neck ring 82 provides sinple
support to the necked portion of the ca body These conponents t oget her

define the ch ce
PCT/ US96/ 149 14’“*—@'— m?#\eeﬂmca %9‘%“3@?’? fﬁﬁd“‘t"&"‘?%‘& ‘é“e@%‘&n‘r'{'ﬂsﬁt% hape
of the can bodyy thé bmad gem:ml treaning of thy/enis hﬂb!ﬁ& tﬂQaﬂieﬁddardmlm&iQ@ eﬁ?@ﬂef' gures
4 and 5) to aléBM/tra d air to egggﬁﬁﬂgqun ggrnln pair of seal and
support rings 92° T §Xmple, cpn Plcﬂéd by altematwe processes,
such as a draw-redraw process, a draw-thin-redraw process, or by a three-piece welded or
5 cemented manufacturing process.



5 provided to seal the top edge of the container body. A space saving
mandrel 98 passes through the-center of the seal and support rings 92
94,796 to0 a position just above the base support done -84. The mandrel 98
supplies air to the cavity oimymmmg kfak}i N the cavity 42 via a central
bore 100 and radial passages'/ m us further includes an upper
pi ston and a -{wewehafes St on 104, 106 whi*chst ogether apply a | pegnisosdaoish ends
of the can in 10 the nould cavity 42. Lower piston 106 is noveabl e
upwards by structure of a pressurized air supply which is fed to the piston
via passage 108. Simlarly, the upper pistdn-is noveabl e downwards by
structure of a pressurized air supply which is fed to the piston via
passages 110 andWHKT IS €LAIMED I8:err ed enbodi nent shown, the passage 110 is
connected to the central hore 10 f.the, mandrel, 98 so . that the upper

pi ston and can cavity sha:f'e a %5"% od, m’%‘”ﬁ%l[?ﬁb‘?‘?‘a'“ﬁ@%m air
supply is split for the pphiting tebénaindr Bank inyo F¢hainber defiféd By m6ld Hatifg Birke
passage 112 and the central mandrel bore 100, within the piston 104 so as
to mi.ninize | osdB8Sand to maintain the same pressure supplied to the cavity

and piston. Rgeferably, n iﬂ@pt@{sﬂﬁiﬁ‘a‘?ﬁiéﬁtﬁaﬂ{eﬁgiwbﬁfo(}hgﬂblgo% Sontdinéd'
Cavity pr's r

supplied to each piston and the cavity. pressure ‘an on pressure
can therefore bdoexrsadthe coptainetrdially oytwards onto the inner surfate of the mwid;and i r cui t

di agram whi ch shows how ajfoving t%é BB Q&'u@h i i's
shown in figure 6. In the foivg?gre, ?ﬁgﬂ{l}[l)%%lﬁspl S oﬁhggﬁdgﬁﬂaé@%ﬁ%ﬁ' th)s{'ﬁpport
rings 92, 94 ar e vichhe patsantsnaced from eachather bygaps which opéntintd thi moldsehambleo a
base second position in which the gaps between the mold parts are reduced in size whilst still

10 ‘opening into the mold chamber.

2. A method according to claim 1, further comprising positioning the
.gaps at the points of maximum expansion of the container.

3. A method according to claim 1 or claim 1, further comprising
applying a load to at least one end of the container.

15 4 A method according to claim 3, comprising balancing the force
exerted by the pressurized fluid on the interior of the container and the load applied to the
end or the ends of the container.

5. Amethod acconding to claim 3, wherein said parts are moved
‘together with a force that is sufficient to exert a net compressive force on the sidewall of

20 ‘the container during shaping.

6. A method according to claim 1, wherein said parts are moved
-together with a force that is sufficient to balance forces in the sidewall of the container

during shaping.
' 7. An apparatus for reshaping a hollow container comprising:
25 a mold having three parts defining a chamber to accommodate the
-container;

L means for supplying a pressurized fluid to the interior cavity of the hollow
container to expand the container radially outwards onto the inner surface of the mold; and
_ : :means for moving two of the mold parts towards the thu'd from a first
30 ;position in which the parts are spaced from each other by gaps which open into the mold
<hamber to a second position in which the gaps between the mold parts are reduced in size
whilst still opening into the mold chamber.
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support 84,90 and | ower piston T06 are-shewa_as a single unit 116. Units

114 and 116 and neck ring 82 are l.e. whereas t‘he side wal | die 46 of _
the mold is shown fixed. 25- ,@!ﬂ "J’ mmuﬂmcwt conprises two .
pressure supplies. Pressure supp B ressurised air to the top

pi ston 104 and cavity of the can within the fol 8 cavity 42. Pressure supply

120 suppl i ewaeTagmweri sed air to the | ower piston 106 only.pdimesssa@suppl i es
each conprise pressure regulators 122,124, reservoirs 126,128, bl ow val ves

130, 132 and exhaust valves 134,136. In addition, the | ower pressure 30

supply 120 includes a flow regul ator 13&6 Gptionally, the upper pressure

supply 118 may also include a flow regulator, although it is not consi dered
essential to be able to $dj u#in apparatus aggording toockim 7, in which the gaps in the mold

PCT/ US96/ 14914 5re Posifibied at ﬁ&e?@i‘n& of it '&ﬁuﬁﬁggﬁg%g?%éﬁ?yl% prevent a

hi gh drop in supply pressure during the process. , high pressure
air of around 30 bar i,sﬂ-ntrdmﬁma'at%aGMwmechmhdstmrtﬁénmﬁbmFt op

of the can. Thﬁ:eﬁ{srfoﬁpﬁﬁyﬁiéra%&&? drive the bottom piston 106 is typically

5 10.  An apparatus according to claim 9, in which the means for applying
a load comprises at least one piston.
11.  Anapparatus according to claim 10, in which the pistons are
actuated by fluid pressure. ' | e .
12.  Anapparatus ac_cording to claim 11, in which the pressurized fluid
10 issupplied either independently or to any combination of the piston or pistons and
container cavity. _
13.  Anapparatus according to claim 12, in which a single pressurized
fluid line supplies the piston or one of the pistons and the cavity and is split adjacent to or
. within the piston.
1s 14.  An apparatus according to any one of claims 7 to 13, in which
 contact of the expanded container with the mold wall prevents further movement of the E
loading means whereby the loading means will not reach the limit of its movement beforé
the container is fully reshaped. :
15.  Anapparatus according to claim 7, wherein said means for moving
20 is constructed and arranged to move said parts together with a force that is sufficient to
exert a net compressive force on the sidewall of the container during shaping.

- 16, An apparatus according to claim 7, wherein said means for moving
is constructed and arranged to move said parts together with a force that is sufficient to
balance forces in the sidewall of the container during shaping.

25 17. A method of reshaping a two piece can into a shape having two or
more enlarged regioxis, the method comprising:
placing the container blank into a chamber defined by a mold having three
parts spaced from each other bjr gaps which open into the mold chamber and each of
which is at, or substantially at, the position of maxxmum expansion of one of the enlarged
30 regions;
supplying a pressurized fluid to the interior cavity of the hollow container
to expand the container radially outwards onto the inner surface of the mold; and
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5 around 50 bar, depending on-the piston area. The air pressure within the
mol d cavity 42 id he.force which is Ttequited to expand the can hody
bl,ank outwards but al so applieslﬂﬂ”ﬂ e to the neck and base of
the can which | eads to | ongitudi .wuﬂnuﬂ , Eﬂ@he can side wall. The two
pi stons are thus used to drive tHhe foptamnd" »pottom of the can, providing
a force whi clwoemntosr acts this tension in the can side wal | PCIV0S96/14914

The pressure of the air supplied to the pistons is critical in avoiding
failure of the can during form ng due to either splitting or winkling.
Splitting wll occur if the tension in thk’can side wall is not
sufficiently counteracted_by. the piston pressure, since the pressure in the
pistons is too | ow. Convel® 'I“§,tw?$#et pre WQyyardis the third as the.cen isheigoul d not
be so high that ekgandedsi || lead to the formation of ripples in the side
wal . 15 For this reason, preferably no stops are required to limt the
stroke of the pistons. If the stroke were limted, the can m ght not be
fully expanded agai nst the nmould wall before the pistons reached the stops.
| f tdhis occurs, the tension in the can side wall woul d cease to be bal anced
by the piston pressure with a consequent risk of splitting. In effect, the
contact ofthe expanded can with the-side wall of the nould prevents further
20 novenent of the pistons. It should be noted therefore that the bal ance
bet ween the can cavity pressure and the piston pressure is preferably

mai ntained at all times throughout the

_ { THIS SHEET HAS BEEN
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formng cycle so that the rate of pressure rise in the cavity and behind

t he pi stons shoul d be bal anced t hroughout the cycle, particularly when thé
can-walT yrelds. The rate of 25 pressure rise can be controlTed by The T1ow
regul ator 138 or by adjusting the supply pressure via the pressure

regul ators 122, 124. By adjusting the can cavity pressure versus the
pressure thatvoiosnsel! i ed to nove the nold el enents 82, 46, ﬂ-msgmgﬁs one
anot her, the apparatus nay be operated in one of three different ways. By

m nim zing application of pressure to the outer nold parts 30 82,84, the
apparatus may be operated so as to Sinplg ngve the nmold parts toward

anot her wi thout exerting any force on th n body. This will reduce the

during the expansi on process, and w | WO 97/ 12706

PCT/ US96/ 14914 - 10 - reduce but not necessarily neutralize aX|aI tensile
stress created in the sidewall of the can body during expansion.

Al ternatively, by providing increased pressure to drive the outer nold
parts toward one another, a slight longitudinal or axial force is applied
to the can
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body which is substantially equal to the axial tensile stress in the can
body sidewal |, thus 5 balancing such stress and protecting the can hody

f gom consequent 1 al weakeni ng and- possible splitting. A third node of
operation would be to provide an even greater pressure to drive the outer
nold parts toward one another in order to apply an axially conpressive
force to thew@sypesy that would be greater than what woul dpoeusseEsHary to
cancel the tensile stress in the sidewall during operation. A net
conpressive force is believed to be 10 preferable provided that such a
force does not lead to the formation of winkles. In order to formthe can,
the bl ow val ves 130, 132 are first opened. (t IS possible to have a short
del ay between the opening tines of the blow valves if required to obtain a
better match between the piston and cavity pressures but there will then
need to be a higher rate of pressure rise for one circuit in order to

mai ntain this balance. A delay 15 can al so be used to conpensate for

di fferent pipe Iengbﬂs | ntaining a pressure balance at the tine of

form ng. The upper 6313%518 is split for the;gyston 104 and cavity as

cl ose as possible to the piston 104 as descr/bed aboye @& reference to

Figure 3. The apparatus is designed so that/f at th at est o each_. g2
pi ston reaches its maxinu h et ul res ed and t hg”gaps
86, 88 are not closed up & t engd. 1c K ; e \Japsjcan-t ead ga
splitting of the can due exc te In zde\vall”1 n e sane
way as does-|imting novefen®\ of ' : i N e nsj has
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occurred. However, the final gap should not be excessive since any W tness
mark on the side wall beconmes too apparent, although renoval of sharp edges
at —+hRe—sptrt—ttrmes—atteviates Ths proborem 25 ' Once the
shapi ng operation is conpleted, the air is exhausted via valves 134 and
136. Clearly the exhaust val ves are cl osed throughout the actual formng

pr ocess. ?ﬁ g tant that both supplies are vented simtaigRiily since
t he conpre55|ve orce applied by the pistons to bal ance the cavity pressure
(longi tudinal tension) may be greater than the axial strength of the can so
t hat uneven exhausting |leads to coIIapsg Pfthe can. 3 0 As may
best be seen in Figure 4, the can body Iank 10 is preferably positioned
within the nold cavity 42 and its interior space is sealed into

comuni cation with a source of pressurized fluid, as described above. As
‘may be seen in Fiﬁl@e t he WO 97/ 12706

PCT/ US96/ 14914 - 11 - cavity 42 is designed so as to inpart a slight
conpression to the can body biank. 10 as jtnis inserte herein. This is
preferably acconplished by fofm ng the nDIHbasseany el gnent s
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..nto-ha] ves 52, 54, shown in Figure 4 that are split so as to be cl oseable
about the can body blank prior to ppneunmntic expansion of the can body hlank
140. 5 As the nold halves 52, 54 close about the cylindrica
sidewal | 12, the inwardly extending portions 48 of the nold wall 46 thus
conpress or preconpress the cylindrical sidewall 12 by distances up to the
anount R err] wahewnzesn Figure 7. After the nold has been cl oseriussedsneal ed
and pressurized fluid is supplied into the nold cavity 46 so as to force

t he can body bl ank 10 against the nold wall 46, can body blank 10 will be
10 forced to assune the desired final shapeyof the shaped can 20. The
state of the shaped sidewall 22 is shown after the step in Figure 5. In
this step, the cylindrical sidewall 12 of the can body blank 10 is expanded
up to an anount R[-.Fl'g. a@i n shown di agrammatically in Figure 7.

Preferably, the preconpression that is effected by the closing of the nold
15 halves 52, 54 is perforned to deflect the sidewall 12 of the can body
blank 10 radially inwardly by a distance of R err] that is within the range
of about 0.1 to about 189 nillggeters. Mre preferably, this distance
Rlerr] is within the nge of 0.5 to about 0.75 mllinmeters. The di stggce

Rl err] by which cyl I cal d | 12 is radially expande twardly to
formthe outernpst refi o sidengI 224 blg within
the range of about OFT to ptETS. e

N
74 Y 49

range for distance Rjerr] ~

V,

.

N\
\

49

AT T LS TN .
Ly

N\

N

%’%"
o

/4

///'y
//4




mllinmeters. Most preferably, Rerr] is about 2 mllineters. To understand
the benefit that is obtained by the preconpression of the cylindrical ?
si dewatrt—T2—prior 1o TNe expansion step, 11 nust be understood that a
certain anmount of annealing or partial annealing may be useful,
particularly in the case of 25 alum num can bodies, to obtain the
necessary dwgdédbieg for the expansion step. However, the rgggusspiBifete the
anneal ing, the less strong and tough the shaped can 20 will ultimately be.
By using the preconpression to get a significant portion of the
differential between the innernost and Qu ey nost portions of the pattern
that is superinposed onto the final sha%é can 20, the anpunt of actual
radi al expansi on necessary to achieve the desired 3 0 pattern is reduced.
Accordi ngly, the anmount of annealing that needs to be applied to the can
body bl.ank 10 is al so reduced. The preconpression step, then, allows the
desired pattern to be superinposed on the shaped can 20 with a m ni num of
anneal i ng and WO 97/ 12706

PCT/ US96/ 14914 - 12 - resultant strength | oss, thus permtting the
cylindrical sidewall 12 of the can body bl ank 10 :

0
-+

126
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FIG. 6



to be formed as thinly as possible for this type of process. As one
enbedi®nent of the invention,.the npld wall nay be-ferred—et—a—porous
Fetertar S0 as to allow air trapped between the sidewall of the can body
blank and 5 the nold wall to escape during operation, although vent holes
wi |l probably still be required. One such material is porous steel.  which
i's commerci shdyu@yei | abl e from AGA in Leydig, Sweden. For PRipsieasstd
quality nmonitoring and control, fluid pressure within the nold cavity 46 is
nonitored during and after the expansion process by structure of a 10
pressure nonitor 69, shown schematicallyg iynz Figure 5. Pressure nonitor 69

I s of ecenventional construction. If the can body devel ops a | eak during the
expansion process, or if irregularities in the upper flange or neck of the

r

can creates a bad seal wRyyp the gas probe, pressure within the nold gavity
will drop much faster in fhe nold chamber 46 than woul d otherw se bgr the
or 6 ‘

case. Pressure noni w |l sense this, and wil atp Lo 15
operator that t y nmight be flawed. In the |dase [df_kk eellf€ans,
pressure within thegdold chanber coul d be nade hif¢H |enoudh o fqim the can
body into, .-for asaifjfe, a beadi ng-type pattern wirgrerm™ anof 62
circunferential ribflare fkgr med on the container. ALsg o het bg }dﬁd
apparatus for manuf dgtering a netallic can body f§lhgt

07




20 is shaped distinctively in order to enhance its visual presentation to
consuners is disclosed in Figures 7 and 9 of the drawings. A third
ernbettment—rs—deprctedT T gures 8 and 9 ol _the draw ngs. According to
both the second and third enbodi nents, a distinctively shaped netallic can
body i s manufactured by providing a can body bl ank, such as the can body
bl ank 10 shg‘y@ j &i gure 1, that has a sidewall 12 of -subspetitsssilsis
constant dianeter, then 25 radially deform ng the can body blank 10 in
sel ective areas by sel ected anbunts to achi eve an internediate can body 74
that is radially nodified, but is still $Y, trical about its access, and
t hen superinposing a presel ected pattern’ of nechani cal deformations onto
the internedi ate can body 74. Describing nowthe second enbodi nent of the
i nvention, a beading apparatus 62 of the type that is well known in this
area of technology includes an 3 0 anvil 66 and a beading tool 64. A
beadi ng apparatus 62 is used to radially deformthe can body blank 10 into
the radially nodified internediate can body 74 shown in Figure 9. The
internedi ate can body 74, as may be seen in Figure 9, has no defornatlons
t hereon t hat VO 97/ 12706

PCT/ US96/ 14914 - 13 -

' FIG. 7b




have an axial conponent, and is substantlally cyl i ndr ut
of the can body 74. A knurling tool 76-is them usedt 96{ %39514

presel ected pattern of mechani.c in this B SaScEP 1997
grooves, onto the internediate ﬁ"ﬂﬁcﬂﬂ"mgﬂﬂﬂlt pOSSI ble to produce a
shaped can 20 of the type that is shown s IRﬁP CEME ire
third enbodi ment, shown'in Figures 8 and 9, a spinni ng unf 0
deformthe cylindrical sidewall 12 of the can body bl ank |1( ra%éWt-@
t he internedi Wl nning unit 68 includes, |ad i$ own |
in the technol ; and a shaping roller 72 tlhgt i.s opposed tfio
the mandrel 70. After this process, the knurling step shgwn in Figure 9 is
-preferably performed on the so forned internediate 10 can-body 274 in—a
manner that is identidal tcAmﬂmddﬁseshamwahbmcambmdyrbimktheﬂIyusen‘llnhe -
knurling step _shown in EI %ure 9. the internediate can body 74 produced by
either the ne ascﬁB\Bﬂ ﬂ!’&a’?‘s 7 or that shown in Figure 8 could,

al ternatively, be pl aGstingthe cf mﬁuﬁwaﬁhmerdéfﬁw% 33h6ld Wb ing Hike®
the type that is shovvn |n I gures . Internedi ate can gody 74 vvould t hen
be expanded i pads;manner that 15 is |dentical to that described above in

order to achieve the shaped can 20. nd and. t hi thods
descri bed above, the é&?ﬁ%%f%?séwef%@%a‘ﬁ f)‘?‘gfc@Y%?éﬁ‘f)Q? QW £
anneal ed by t%d?ﬁ%k%&b&ﬁﬁdﬁﬁdiﬂ%ﬂ?bhﬂﬁrﬂidﬂ FitWAras 80 thdither RAEREESLME Y -
to a lesser extent than that in-the Tirst described enbodi ment. Preferably,
t he mold; and
' moving two of the mold parts towards the third from a first position in
10 which the parts are spaced from each other by gaps which open into the mold chamber
to a second position in which the gaps between the mold parts are reduced in size whilst

still opening into the mold chamber.

O

2. A method according to claim 1, further comprising positioning the
gaps at the points of maximum expansion of the can body blank.

15 3. A method according to claim 1 or claim 1, further comprising
applying a load to at least one end of the can body blank.

~— | 4. A method according to claim 3, comprising balancing the force
exerted by the pressurized fluid on the interior of the can body blank and the load
applied to the end or the ends of the can body blank.

20 , - 5. A method according to claim 3, wherein said parts are moved
together with a force that is sufficient to exert a net compressive force on the sidewall of
the can body blank during shaping. o
I
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annealing for the second and.third nethods described S PQ £.0Y

a tenperature 20 t hat—Ts—w-thi-n—the range of about @ﬁugregs /Tigl ’4
Fahrenheit (about 190 degg Cel si us). to about 425 degr e .
(about 218 degrees Celsiu @@i!rw Mﬂwﬂ,ﬂescrl bed with ’mxgﬂj 1997
Figures 7 and 8 thus requ g than that described with

respect to the previous embodi rrent méanf ng .t hat a stronger shaped can 20

i s possible at a given weight or wal |t hi ckness, or that the weight of the
shaped can 20 can be reduced with 25 respect to that produced by the

first described netho6. Di Mdmodamadmgtdﬂanshommmmdtphm freMmdvedds,

however, incl ude nore Chl ery er mechanjcal conplexity, as_ well
as nore wear Eﬂgﬁﬂ‘Fé&’Fﬂ‘ éﬁﬂ‘gg"s‘g'g g °§rfﬂr°ﬁ%§% BF’@"\YE’&Bfﬁ‘Fl"%bﬂ‘é}hﬁge

as a result of uﬂﬁ?& ajlpﬁgal mechani cal processing and handling. It is to
be understood oweve t even though numerous characteristics 30 and

advant ages of the present invention have been set forth in the foregoing
description, together_wth details e str ure and function qf the

i nventi of, the disclodure @@P*’G@‘P %Ft"P P8I @W&%l‘?ﬁ%b@“ﬁﬁ‘}mﬁﬁmﬁ&de in

detail, especially in /
PCT/ US96/ 14914 a HRid RAvingthred FHS defihif§ a chaﬁ%r% adcofitflodate the can body

blank;
means for supplying a pressurized fluid to the interior cavity of the hollow
can body blank to expand the can body blank radially outwards onto the inner surface of
10 the mold; and _

_ means for moving two of the mold parts towards the third from a first
position in which the parts are spaced from each other by gaps which open into the mold
chamber to a second position in which the gaps between the mold parts are reduced in
size whilst still opening into the mold chamber.

15 8. An apparatus accordmg to claim 7, in which the gaps in the mold are
positioned at the pomts of maximum expansmn of the can body blank.

9. An apparatus according to claim 7 or claim 8, further comprising
means for applying a load.

10.  Anapparatus according to claim 9, in which the means for applying
20 a load comprises at least one piston.

11.  Anapparatus according to claim 10, in which the pistons are

actuated by fluid pressure. —
i REPLACT * IBET
15 SEP 1997
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Ag e g nig[=3ga=tans df- parts within the principles of the invaniign to
PLACEMENT SHEET ed by the broadgeneral neani ngPﬁWUSte%?rll{.glh

f e apended clatms a:a I ternatively, Tor exanple, can
e f.orlmﬂmam’[ﬂawme processes, ﬁENﬂSa]_S SEP ‘]0(?7
afdraw trei nir ocess, or by a three-piece wel de

body {bljari§5ISER 4§7d
dr awr gdr aw process,

- ring process. -15- CLAIME: 1. A net hod of
reshgpi ng. a hol | ow conttai ner conprising: placing the container blank into a
chanmbér detined by a mpul d having three parts; .and supplying a pressurised
fluid to the interior l@avi t4n3PPATaus aREPILNE WOHRIM Hemwglcgﬂfaﬂassvﬁéedﬂmd

contai ner rad Il%%/llpﬁlolg(r%lg?e% \iﬁ@e@%ﬁc@ﬂy rgrli) t{(}){ﬁﬁ? [t):gr?lpgnfaﬁ&? of'the pl¥for B fliflons and can

characteri sed
body blank cavity.

13. An apparatus according to claim 12, in which a single pressurized
5 fluid line supplies the piston or one of the pistons and the cavity and is split adjacent to

or within the piston.

14.  An apparatus according to any one of claims 7 to 13, in which
contact of the expanded can body blank with the mold wall prevents further movement
_ of the loading means wheréby the loading means will not reach the limit of its
~ 10 movement before the can body blank is fully reshaped.

15.  An apparatus according to claim 7, wherein said means for moving
is constructed and arranged to move said parts together with a force that is sufficient to
exert a net compressive force on the sidewall of the can body blank during shaping. -

15 16.  An apparatus according to claim 7, wherein said means for moving
is constructed and arranged to move said parts together with a force that is sufficient to
balance forces in the sidewall of the can body blank during shaping.

17. A method of reshaping a two piece can into a shape having two or
more enlarged regions, the method comprising:
20 placing the can body blank blank into a chamber defined by a mold having
three parts spaced from each other by gaps which open into the mold chamber and each
of which is at, or substantially at, the position of maximum expansion of one of the

enlarged regions;
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:towards the third froma first position in which thmr“ygarggpjcad;fg(inh
r econd

each ot her by gaps whic -enta_t he noul d chanbe position

i.n which the gaps be”mm moul d parts are reduced |'P§%j3h1?8@?|1997

“opening into the nou Iw’ A nmet hod accordi ng alm 1,
characterised by positioni ! at the points of maxi num expansi on of
the container. 3. A met hod according to claim1 or claim2, characterised

atcording Lo cl ai m 3, SHpHEES bre3RRiE RuflenEnfRio Rviblorste oo BV e
pressurised fplahk t9ékpahe tettaft bbdy blahk FaeallyGutwardse bniont fher subfee Rk ed to

the end or the ends of the container. 5. A net hod according to any one of
claims 1 to 4mobhandcterised in that the parts are noved together with a

force which is suffi C}n%%ngtt\%oeo)f%{et mgldrb%hs WS H2 thifd as the can is being

5 expanded.
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SR ) $0 2508~ 2
force on the side wall of the COngan?PJuﬂlng shaping.  -16- 6. A

Tet hod according to any one of clainms 1 to 4, cpar aREPLAGRMENT SHEETS t 86
parts are mpved-together with a force which is puyffhaigstont:paéd 20ER Qﬁaces
in the side wall of the container during shapi nb.giem(An ARDOLALL

7/ n a
reshaping a h Mummuﬂﬂﬂm t he nethod of a Cla:%@ %E% mf’ dlg
characterised g three parl% de r. 1o pq&d
accommodat e t he conta|ner *afluid supply for s g“a pﬂ@@?hr1§%8“?ﬁu?d
to the interior of the hol | ow cont ai ner to expahd the contai ner rgd| ahky '
d DATRCOF REGHIPT p-shad

3:‘“_)&2

outwards onto Eﬁg Mgner surface of the nmould; a g
t he nmoul d part s towards the

1. A method of reshaping .a hollow container comprising:

placing the container blank into a chamber defined
by a mould having three parts; and

supplying a pressurised fluid to the interior cavity
of the hollow container to expand the container radially
outwards onto the inner surface of the mould;

characterised by moving two of the mould parts
towards the third from a first position in which the
parts are spaced from each other by gaps which open onto
the mould chamber to a second position in which the gaps
between the mould parts are reduced in size whilst still

opening into the mould chamber.

2. A method according to claim 1, characterised by
positioning the gaps at the points of maximum expansion

of the container.

3. A method according to claim 1 or claim 2,
characterised by applying a load to at least one end of

the container.

4. A method according to claim 3, characterised by
balancing the force exerted by the pressurised fluid on
the interior of the container and the load applied to the

end or the ends of the container.

5. A method according to any one of claims 1 to 4,
characterised in that the parts are moved together with a
force which is sufficient to exert a net compressive

force on the side wall of the container during shaping.
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thifd froma first position in which the parts are spaced from each ot her

by gaps which open_into the-muld--ehanber to a second position in which the
gaps between the nDuId parts. are reduced in size whilst still opening into

t he nmoul d chanber. “nﬂuﬂﬂﬂ s according to claim7, in which the
gaps in the nDuId the poi nts of maxi mum expansi on of the

container. 9. An app rdtud accordlng tokb-aim?7 or claim@8, further
conprising nmeans for applying a |load. 10. An apparatus according to claim
9, in which the neans for applying a | oad conprises at | east one piston.
-17- 11. An apparatus according to claim110, in which the pistons are
actuated by fluid pressure.

6. A method according to any one of claims 1 to 4,

characterised in that the parts are moved together with a
force which is sufficient to balance forces in the side

wall of the container during shaping.

7. An apparatus for reshaping a hollow container by the
method of any one of claims 1 to 6, characterised by:

a mould having three parts defining a chamber to
accommodate the container;

a fluid supply for supplying a pressurised fluid to
the interior of the hollow container to expand the
container radially outwards onto the inner surface of the
mould; and

means for moving two of the mould parts towards the
third from a first position in which the parts are spaced
from each other by gaps which open into the mould chamber
to a second position in which the gaps between the mould
parts are reduced in size whilst still opening into the

mould chamber.

8. An apparatus according to claim 7, in which the gaps
in the mould are positioned at the points of maximum

expansion of the container.

9. An apparatus according to claim 7 or claim 8,

further comprising means for applying a load.

10. An apparatus according to claim 9, in which the

means for applying a load comprises at least one piston.

REPLACEMENT SHEBT
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12. 'An apparatus according to claim1l, in which the pressurised fluid is
supplied either independently or to any conbination of the piston or
pi stons and interior contai-ner. 13. An apparatus according to claim

11 or claim12,/in which | pressurised fluid Iine supplies the

pi ston, or one of \\N“‘g W“ the interior of the container, and is
split adjacent t&“mmn 3 e i ston. 1417An apparatus according to any
one of clains 9 tox13, in which contact of the expanded container with the
moul d wal | prevents further novenent of the | oadi ng neans, whereby the

| oadi ng means will not reach the imt of its novenent before the container
Is fully reshaped. 15. A nethod of reshaping a two piece can into a shape
havi ng two or Mire anl appetatesg awsordieagreihad adondio,siimgwhilchcithg t he
contalner bl ank;5168:2a¢ 1 MR8 B st TGyl ng three parts spaced

12. BAn apparatus according to claim 11, in which the
pressurised fluid is supplied either independently or to
any combination of the piston or pistons and interior of

the container.

13. An apparatus according to claim 11 or claim 12, in
which a single pressurised fluid line supplies the
piston, or one of the pistons and the interior of the

container, and is split adjacent to or within the piston.

14. An apparatus according to any one of claims 9 to 13,
in which contact of the expanded container with the mould
wall prevents further movement of the loading means,

whereby the loading means will not reach the limit of its

movement before the container is fully reshaped.

15. A method of reshaping a two piece can into a shape
having two or more enlarged regions, the method
comprising:

placing the container blank intc a chamber defined
by a mould having three parts spaced from each other by
gaps which open into the mould chamber and each or which
is substantially at the position of maximum expansion of
one of the enlarged regions;

supplying a pressurised fluid tec the interior cavity
of the hollow container to expand the container radially

outwards onto the inner surface of the mould; and ’

REPLACEMENT SHEET
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gapg whi ch open _into the noul d chanber and each or which.is substantial ly
at the position of maxi num éxpansi on of one of the enl arged regions;

supplying a pre i i the interior cavity of the holl ow
container to exxmmmﬂ M E r.radially outwards onto the inner surface
of the nmould; and ¢ -d3-n two of the nmould parts towards the third

as the can is being expanded. -18-

moving two of the mould parts towards the third as

the can is being expanded.
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(57) Abstract.

A method of manufacturing 2 metallic can body (24) that is shaped
distinctively in order to enhance its visual presentation to consumers includes,

in one embodiment, steps of providing & can body blank (10) that has a- 6

sidewal] that is of a substantially constant diameter; providing a mold unit .-
(38) that has at least one mold wall (46) that defines 2 mold cavity conforming .
a desired final shape of the can body-(24); positioning the can body blank
(10) within the mold cavity (46); and’ supplying a pressurized fiuid into the-

mold cavity so that the can body blank (10) is forced by pressure

against -
tbemondl(“),uusmgﬂnanbodyblmk(lO)masamthedmd
final shape of the can body (24). Axial compression is preferably applied to _
the can body blank in order 1o reduce internal stresses during molding of the. o S
"| container. A second embodiment includes steps of radially deforming the can - d
body blank in selected areas by selected amounts to achieve an intermediate
<an body that is radially modified, but is siill symmetrical about its axis; and:
superimposing a presclected pattem of mechanical deformations that have
an axial component onto the intermediate can body. Related apparatus and

processes are also disclosed.
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