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Description

[0001] The present invention relates to a method for
making a package from a metal material, such as alu-
minum. More particularly, the present invention relates
to a method for making an aluminum package from a
blank by preparing a blank from a sheet of metal, pro-
viding folding lines on the blank, pretreating the folding
lines to prepare the metal for folding and folding the
blank on the prepared folding lines.

[0002] Cigarette packages are typically made from
paper or paperboard, and may include an inner foil liner
and an outer film wrapper. Cigarette packages contain
a preselected bundle of cigarettes and serve to protect
the cigarettes from mechanical and environmental dam-
age. In addition, a package maintains the freshness of
the cigarettes, which deteriorates with exposure to air.
[0003] A serious problem with packaging of all kinds
is in disposal. Landfills and other disposal sites are be-
coming overwhelmed by packaging materials, and alter-
natives, such as reusable or recyclable packaging are
being sought. While paper-based cigarette packaging
can be recycled, there are many practical impediments
to paper recycling. For example, paper packages typi-
cally include paints, inks and coatings that are difficult
and expensive to separate from the paper. In addition,
packages are assembled of different materials, plastics,
foils, and others, that must be separated before the in-
dividual materials can be recycled. Another difficulty is
that paper can be recycled only a limited number of
times before the recovered pulp becomes unusable.
US-A-2 445 548 discloses a method for making metal
packages comprising cutting blanks from a sheet of met-
al. The blanks have fold lines on them enabling them to
be erected into rectangular packages.

[0004] The present invention provides a method for
making metal packages comprising providing a sheet of
metal for forming a plurality of package blanks; defining
individual package blanks on the sheet of metal with
folding lines on each blank and separating lines be-
tween individual blanks; separating the individual pre-
treated package blanks from the sheet; and folding the
blank along the folding lines to form a hollow, substan-
tially rectangular shaped package, characterised in that
the method further comprises: pretreating the sheet in
narrowly confined regions around folding lines of the
blank to facilitate folding of the metal by: preparing the
said regions around the folding lines for heating by re-
ducing light reflectance of the sheet in the region of the
folding lines; and heating the sheet in the said narrowly
confined regions, wherein the heating includes: direct-
ing a beam of laser light at the sheet in the region around
the folding lines for a predetermined length of time; di-
recting light from an infrared light source to the region
of the folding lines; positioning a heated platen in contact
with the sheet along the narrowly confined regions for a
predetermined time and simultaneously tensioning the
sheet to prevent distortion; contacting for a predeter-
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mined time a surface of the sheet with a die plate car-
rying strip heaters heated to a predetermined tempera-
ture, the strip heaters being positioned to correspond
with the narrowly confined regions; or positioning an in-
ductive heat source in proximity to the narrowly confined
regions of the sheet for a predetermined time:

[0005] According to a preferred embodiment of the in-
vention, the blank has a lateral and a longitudinal direc-
tion. The blank is divided into segments and folded so
that a package formed from the blank has at least a front
panel, arear panel and opposing side panels, the folding
lines between adjacent panels being longitudinally ori-
ented. The segments that become the panels are set
outonthe blank in relative lateral positions, the rear pan-
el segment being adjacent a first side panel segment,
which is adjacent to the front panel segment, and which
is adjacent to a second side panel segment. The blank
is formed from the sheet of aluminum so that, preferably,
the longitudinal folding lines substantially align with the
grain direction of the metal sheet to facilitate folding and
forming the package.

[0006] Another preferred embodiment of the invention
includes providing an inner frame, such as at an open
edge of the body portion where the body portion and a
lid portion of the package meet. The inner frame pro-
vides an engaging surface cooperating with the lid for
retaining the lid in a closed position adjacent to the body.
With the lid in a closed position, the inner frame also
provides a barrier at a seam between the lid and body
to help preserve freshness of the contents of the pack-
age.

[0007] The inner frame may be formed from a sepa-
rate metal blank and attached to the package blank. Al-
ternatively, the blank is shaped and cut so that an inner
frame is formed as part of the package blank. In this em-
bodiment, the blank is creased so that the segments
forming the front and rear panels are positioned longi-
tudinally relative to each other.

[0008] In another preferred embodiment of the inven-
tion, a blank is formed in separate body and lid portions
which are folded into hollow, tubular shapes. Preferably,
a top end cap, and a bottom end cap are provided to
close the top of the lid portion and the bottom of the body
portion, respectively. The body portion and the lid por-
tion are fitted together and joined by a flexible adhesive
tape that forms a hinge. Preferably the top end cap has
an opening aperture which provides access to an inte-
rior of the tube, and reclosable sealing means is provid-
ed to selectively close the aperture.

[0009] Ina preferred embodiment of the method of the
invention, the pretreating step comprises localized heat-
ing of narrowly confined regions around the folding lines
and is performed by directing a laser light beam at the
predetermined regions. The focus of the light beam is
positioned a predetermined distance from a surface of
the blank so that a beam of predetermined width strikes
the surface of the sheet. A shield having an aperture for
the light beam is interposed between the blank and the
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laser light to prevent reflected light from returning to and
damaging the laser. Alternatively, an infrared light
source is used to provide the energy to heat the blank,
and is directed at the surface of the blank at the prede-
termined region around the folding lines. According to a
further embodiment of the invention, the heating step
may be performed by positioning a heated platen in con-
tact with the sheet in proximity with the predetermined
regions for conductive heating, while simultaneously
tensioning the sheet to prevent distortion.

[0010] According to yet another embodiment, the
heating step may be performed by positioning an induc-
tive heat source, for example, an electromagnetic field,
in proximity with the sheet at the predetermined areas
to heat the predetermined areas.

[0011] A further aspect of the heating step includes
preparing the surface of the blank to absorb light energy
by reducing surface reflectance at the region around the
folding lines. In this step, the surface may be darkened
by roughening the surface of the sheet, or by application
of coloring material. Other suitable means are also pos-
sible.

[0012] According to another preferred embodiment of
the invention, printed material and a clear protective
coating are applied to the blank after the blank is pre-
treated, but before it is folded. The printed material in-
cludes labelling, graphics and coloring. The printed ma-
terial may be incorporated in the coating, preferably re-
verse printed on the underside of the coating, or directly
printed on the surface of the blank, and the coating ap-
plied over the printed matter.

[0013] A metal lidded package manufactured with the
method of the present invention is inherently air imper-
meable, except where the lid portion is joined to the body
portion. Fusion of the coating or film assists in forming
an impermeable seal when bonding folded flaps at a top
and bottom of the package. The package thus elimi-
nates the need for a total enclosure by an outer plastic
film to seal the package to preserve freshness. A band
of shrink film or an.adhesive backed tape, removable by
a consumer, is applied over the seam between the lid
portion and the body portion of the package to close this
zone of the mitered seam to the outside.

[0014] The present invention can be further under-
stood with reference to the following description in con-
junction with the appended drawings, wherein like ele-
ments are provided with the same reference numerals.
In the drawings:

Fig. 1 is a perspective view of a metal cigarette
package according to one aspect of the present in-
vention;

Fig. 2 is a plan view of a cigarette package blank
for forming the package of Fig. 1;

Fig. 3a is a schematic illustration of a heating step
of the method of the present invention for softening
the hard tempered aluminum along folding crease
zones;
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Fig. 3b is a schematic illustration of an alternative
embodiment of a heating step incorporating con-
ductive heating means;

Fig. 3c is a schematic illustration of another alter-
native embodiment of a heating step incorporating
alternative conductive heating means;

Fig. 3d is a schematic illustration of a further alter-
native embodiment of a heating step using inductive
heating means;

Fig. 4 is a plan view of an inner frame for the ciga-
rette package formed from the blank of Fig. 2;

Fig. 5 is a plan view of an alternative embodiment
of a cigarette package blank;

Fig. 6 is a plan view of a body portion blank of an-
other alternative embodiment of a cigarette pack-
age;

Fig. 7 is a plan view of a lid portion blank for the
body portion blank of Fig. 6;

Fig. 8 is a bottom view of a bottom cap for the body
portion blank of Fig. 6;

Fig. 9 is a side view of the bottom cap of Fig. 8;
Fig. 10 is a top view of a top cap for the lid portion
blank of Fig. 7;

Fig. 11 is a side view of the top cap of Fig. 10;

Fig. 12 is a perspective view of the body portion of
Fig. 6 folded and assembled;

Fig. 13 is a perspective view of the lid portion of Fig.
7 folded and assembled;

Fig. 14 is a plan view of an alternative embodiment
of a package blank;

Fig. 15 is a perspective view of a package formed
from the blank of Fig. 14; and,

Fig. 16 is a bottom plan view of a top cap of the
package of Fig. 15.

[0015] Fig. 1is a perspective view of a cigarette pack-
age 10 of one aspect of the presentinvention. The pack-
age 10 comprises a body portion 20 and a lid portion 50.
The body 20 and the lid 50 are joined at a hinge 25, so
that the lid can pivot relative to the body to an open po-
sition, illustrated in Fig. 1, to provide access to contents
(not illustrated) of the package 10. An inner frame 90 is
provided in the package 10 at an upper end of the body
20. The inner frame 90 extends from the upper edges
of the body 20 to frictionally engage the lid 50 when the
lid is in a closed position to hold the lid in a closed po-
sition adjacent to the body.

[0016] The metal package 10 of the present invention
eliminates the need for certain packaging materials
found in conventional paper packages. The inner frame
90 is not necessary for structural integrity, and, there-
fore, is smaller and uses less material than the structural
inserts of conventional paperboard packages. The met-
al package 10, once the seam between the lid 50 and
the body 20 is sealed, is inherently air and moisture im-
permeable. The package 10 does not require an outer
film wrapper, or an inner foil wrapper'around the ciga-
rettes, which may advantageously be omitted, saving
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manufacturing time and material, and disposable waste.
[0017] A preferred embodiment of a package blank
80, illustrated in Fig. 2, is first described. The method of
the present invention is described below in conjunction
with the preferred embodiment as an illustrative exam-
ple. The blank 80 is formed from a sheet of metal, pref-
erably aluminum (not illustrated). Generally, the sheet
is positioned and separating lines 82 are designated at
predetermined locations to divide the sheet into pack-
age blanks 80. The separating lines 82 define an outer
edge of the blank 80 that allow the blank to remain part
of the sheet while subsequent operations are per-
formed, and be easily separated from the metal sheet.
The metal sheet s also provided with folding lines where
the blank 80 is folded to form the package.

[0018] The folding and separating lines define seg-
ments of the body portion 20 and the lid portion 50 that
form the finished package 10, as illustrated in Fig. 1. The
body portion segments include a rear panel 22, a first
side panel 24, a front panel 26, a second side panel 28
and a joining panel 30. As shown in Fig. 2, the panel
segments are arranged adjacent to one another, and are
separated by folding lines between the panels, a rear-
first side folding line 32, a first side-front folding line 34,
a second side-front folding line 36, and a second side-
rear folding line 38.

[0019] The body portion 20 includes bottom seg-
ments, corresponding in relative location to the body
segments, that are folded to form a bottom closure of
the body. The segments include a rear flap 40, a first
side flap 42, a front flap 44, and a second side flap 46.
Because of the strength and stability of metal, the flaps
forming the bottom closure need not overlap entirely, as
is common in paperboard packages. The flaps can
therefore be sized to overlap an amount sufficient for
bonding and forming the closure, thus saving material.
[0020] The lid portion 50 folding lines define lid seg-
ments that are folded to form a rear part 52, a first side
part 54, a front part 56, a second side part 58 and a rear
joining part 59. As illustrated in Fig. 2, the lid segments
are arranged on the blank 80 so that corresponding seg-
ments, for example, the rear panel 22 and the rear part
52, are adjacent to one another.

[0021] Between the lid segments and the body seg-
ments for the first and second sides and the front, the
blank 80 is scored-to provide frangible separating lines,
that is, locations at which the segments are separated
by the consumer so that the lid 50 may be pivoted from
the body 20 to open the completed and filled package
10. The frangible lines include a first side break 60, a
front break 62, and a second side break 64. As illustrat-
edin Fig. 1, the frangible lines allow the first 54 and sec-
ond 58 side parts and the front part 52 of the lid portion
50 to separate from the first 24 and second 28 side pan-
els and the front panel 26 for opening the package 10.
Arear folding line 66 and joining part folding line 68 form
a hinge in the folded package 10.

[0022] The lid portion 50 includes segments that are
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folded to become top closure flaps in the folded package
10. These segments, corresponding in relative location
to the lid segments, are the rear top flap 70, first side
top flap 72, front to flap 74 and second side top flap 76.
As described in connection with the bottom closure
flaps, the top flaps may also be sized to overlap only an
amount sufficient for bonding and forming the top clo-
sure, without entirely overlapping as is common in paper
packages.

[0023] The blank 80 is preferably oriented on the
sheet so that a grain direction of the metal is aligned
substantially in the direction of arrow A in Fig. 2, al-
though this is not required. In the preferred orientation,
the relatively long folding lines 32, 34, 36 and 38 are
aligned in parallel with the grain direction, which facili-
tates folding the blank along the folding lines.

[0024] The method for forming the blank 80 is de-
scribed for the package blank 80 set forth above, but
also applies to alternative embodiments of package
blanks which are described below. Although the method
is described herein for a single blank on the sheet, it is
understood that providing separating lines, scoring, and
pretreating the sheet provides a multiplicity of blanks
that may be formed simultaneously for separation into
individual packages of the present invention.

[0025] The method includes the steps of first, provid-
ing a metal material, preferably aluminum or another
suitable material, in a coiled sheet. The metal sheet is
generally hard tempered and is in arange of of about 0.1
t0 0.3mm (0.005 to 0.012 inches) thick. The sheet is pro-
vided with registration holes in areas that are not used
for forming blanks to assist in precise positioning of the
sheet by the various apparatuses performing the steps
described below.

[0026] The sheetis unwound from the coil and direct-
ed to a station where the sheet is positioned, and then
provided with folding lines and separating lines. The
sheet is also scored for the frangible lines described
above in connection with Fig. 2. Scoring leaves a suffi-
cient amount of material holding the metal segments to-
gether to remain intact until broken by a consumer.
[0027] The accurate folding of metal sheet typically in-
volves overcoming the tendency of the metal to return
elastically to its original flat shape, and of the hardened
metal to crack while folding. To overcome this tendency,
the sheet is pretreated in a narrowly confined region of
the folding lines, illustrated by the cross hatched areas
in Fig. 2, to facilitate the folding of the metal. In a pre-
ferred embodiment of the invention, pretreating is done
by heating for localized stress relief annealing of the
blank in the predetermined narrowly confined regions
around the folding lines. It is not desired, however, to
heat all of the metal. Excess pretreating would make the
package blank difficult to form accurately along the fold-
ing lines. The major portions which form the panels and
parts described above, remain hardened to provide
strength and stability for the package. The blank 80 is
therefore heated only in the cross hatched regions in
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proximity to the folding lines, indicated in Fig. 2.
[0028] A method of pretreating by localized stress re-
lief annealing of the folding lines is illustrated schemat-
ically in Fig. 3a. Lightsource 100 is positioned above the
metal sheet 102. Light energy 104 from the light source
100 is directed to a predetermined area of the metal
sheet 102 corresponding the folding lines of Fig. 2. The
light energy 104 is precisely focused by a lens 106 so
that a focal point 108 of the light is a predetermined dis-
tance from the sheet 102, resulting in a desired beam
width 112 striking the sheet. Relative movement be-
tween the metal sheet 102 and the light source 100 is
controlled so that an amount of energy sufficient for
stress relief annealing is transferred to the sheet, that
is, so that the metal may be bent without cracking. A
shield 110 is interposed between the lens 106 and the
metal sheet 102 so that light reflected from the sheet
does not return to the light source 100, thus avoiding
damage to the light means.

[0029] In a preferred embodiment of the method, the
lightsource 100 is a laser. The output energy of the laser
is controlled so that only a predetermined amount of
heat is transferred to the sheet. Laser light advanta-
geously provides a narrow beam that can be directed to
the predetermined folding lines without also heating sur-
rounding areas, which are to remain hardened.

[0030] To facilitate absorption of light energy by the
metal sheet 102, the reflectance of the sheet is first re-
duced. The sheet 102 is darkened by mechanically
roughening the surface. Alternatively, a coloring agent
may be applied or other suitable means of reducing the
reflectance employed.

[0031] Alternatively, an infrared light source may be
employed as the heating means, with a suitable power
control. A light shield having a slot of predetermined size
is positioned between the infrared source and the sheet
to limit the light to a narrowly confined area as previously
described.

[0032] As an another alternative, shown schematical-
ly in Fig. 3b, the heating step may be performed by po-
sitioning at least one heated platen 113 in contact with
the sheet 102 for a predetermined duration. The platens
113 are formed on an outer surface with raised areas
114 to contact the sheet 102 at the narrowly confined
areas. The sheet 102 is passed between a platen 113
and a supporting surface, or between two platens as il-
lustrated, at a predetermined rate. Contact with the
heated, raised areas 114 heats the narrowly confined
areas of the sheet. The temperature of the heated areas
114 is determined by the speed at which the sheet 102
is moved through the platens 113, that is, for the duration
of contact between the platen and the sheet. Relatively
higher temperatures being necessary for faster rates of
travel. To prevent distortion of the sheet during heating,
the sheet 102 is gripped and held in tension as it is
moved between the platens 113.

[0033] An alternative method of contact heating illus-
trated schematically in Fig. 3c, employs strip heaters
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115 mounted in a die plate 116 and connected to any
suitable source of power. A bottom die plate 117 sup-
ports the sheet 102. The strip heaters 115 are located
in the die plate 116 to contact the sheet 102 at the folding
locations. The die plate 116 is moved in to contact with
the sheet 102 for a limited duration, preferably about one
second, and the strip heaters 115 heat the folding loca-
tions to a temperature in a range of 675°C to 750°C.
The die plate 116 absorbs heat from the strip heaters
115 to prevent unwanted heating of adjacent areas of
the sheet 102. It is advantageous if the bottom plate 117
is heated to approximately 500°C so that the sheet is
heated before being contacted by the die plate 116 and
strip heaters 115.

[0034] According to another alternative illustrated
schematically in Fig. 3d, the heating step is performed
by positioning an inductive heat source, for example, an
electromagnetic field, in close proximity with the sheet
102 selectively at the narrowly confined areas. The in-
ductive heat source is formed as a head 118 with a wire
grid regions 119 arranged in a surface of the heat to pro-
vide an electromagnetic field at selective areas. The
sheet 102 is passed in proximity with the head 118 so
that the inductive heat source areas 119 are selectively
positioned in proximity with the narrowly confined re-
gions of the sheet 102 to heat the narrowly confined ar-
eas. Because the heat energy source is an electromag-
netic field, the head 118 does not make contact with the
sheet as the sheet passes.

[0035] Non-contact heating means are preferred be-
cause of the heat conductive ability of aluminum. Con-
ductive heating is difficult to limit to the narrowly con-
fined areas because the aluminum sheet conducts so
efficiently, acting as a heat sink when in contact with a
heat source. Inductive heating, which does not require
contact of the heat source with the sheet, allows better
control of the heating of the sheet.

[0036] In a preferred embodiment of the method, the
pretreating of the folding lines is done entirely by heating
the sheet. Alternatively, mechanical stress may be ap-
plied in the regions around the folding lines to supple-
ment heating to ensure good fold lines in the finished
package. Mechanical stressing without heating may al-
so be employed for pretreating the folding lines between
the top flaps and the lid parts, and the bottom flaps and
the body panels.

[0037] Alternatively, the package blank may be par-
tially folded in a progressive series of steps to form the
package. By partial, progressive folding cracking can be
avoided because the stress applied to the metal in any
single step is reduced and the metal material can recov-
er between folding steps.

[0038] After the folding lines are prepared, the sheet
is partially die cut to form the broken out spaces between
the flaps. The outer edges 82 are not cut at this time,
because the blank remains part of the sheet for handling
in subsequent steps. The partial die cutting step creates
gaps between rear top flap 70 and first side top flap 72,
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between first side top flap 72 and front top flap 74, and
between the front top flap 74 and the second side top
flap 76. Similarly, the die cutting step forms the gaps be-
tween the first side bottom flap 42 and the rear bottom
flap 40 and the front bottom flap 44, and between the
front bottom flap 44 and the second side bottom flap 46.
[0039] In asubsequentstep, the sheet is washed and
etched to remove lubricating oil, dirt, and other impuri-
ties on the sheet. Etching also removes slivers of metal
material that may remain from the partial die cutting
step. Washing prepares the sheet for applying printed
matter, such as labelling, graphics, and coloring.
[0040] The washed and etched sheet is then applied
with printed matter, graphics and coloring. In a preferred
embodiment of the invention, the printed matter is ap-
plied as a thin film of preprinted material bonded to the
sheet by a suitable adhesive. Alternatively, the matter
may be printed directly on the sheet. After the printed
matter has been applied to the sheet, a coating of pol-
ymer or other suitable protective material is applied over
the printed matter to protect it from scratches or other
mechanical damage, and to provide a desired surface
appearance. A heat activated adhesive is also applied
to predetermined areas of the sheet, to the flaps and the
rear joining panel, which are later overlapped and bond-
ed to form the package. In addition, adhesive is applied
to portions of the front panel 26 and the first and second
side panels 24, 28, near the frangible lines 60, 62, and
64 for attaching an inner frame to the blank 80.

[0041] After the sheet has been coated, a second die
cutting operation is performed to separate the blank
from the sheet. In this step, the outer edges 82 of the
blank 80, illustrated in Fig. 2, are cut, and the blank is
removed from the sheet. Die cutting the metal sheet
laminated with a coating renders exposed edges of the
blank dull. The blanks 80 are then stacked for subse-
quent handling.

[0042] The completed cigarette package includes the
inner frame 90 illustrated in Fig. 1. The inner frame 90
is formed in a separate series of steps, and is attached
to the blank 80 prior to folding to form the package 10.
Fig. 4 is a plan view of an inner frame blank 92. The
inner frame blank 92 is a generally rectangular member
that is creased into three segments, a first side 94, a
center 96 and a second side 98. At an upper end of the
center 96, a substantially rectangular gap 95 is provid-
ed. In the completed and filled package, the gap 95 fa-
cilitates a consumer's access to the contents of the
package.

[0043] The method for forming the inner frame blank
92 is similar to the method for forming the package blank
80, and includes providing a coil of metal sheet, such as
aluminum or another suitable material. Separating and
folding lines are indicated on the blank to form the first
93 and second folding lines 97 and the outer separating
edges of the blank 92. In a preferred embodiment of the
invention, the sheet is pretreated by heating the sheet
in the manner described above. Alternatively, the sheet
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may be mechanically creased using a conventional
creasing apparatus as is known in the art.

[0044] Theinnerframe blank 92 is separated from the
sheet by die cutting or other suitable means, and the
blank 92 is then washed and etched in preparation for
being attached to the package blank 80. As mentioned,
washing and etching cleans oil and dirt from the metal,
and removes metal slivers or particles remaining from
the die cutting step.

[0045] The inner frame blank 92 is attached to the
package blank 80 so that the center 96 overlays the front
panel 26 with the gap 95 positioned free of the front pan-
el 26. In the completed package 10, as illustrated in Fig.
1, the inner frame 90 extends from an upper, open edge
of the body 20.

[0046] The package 10 formed from the package
blank 80 is formed by bending the blank 80 at the creas-
es 32, 34, 36 and 38 so that a substantially rectangular
tube is formed with the rear panel 22 substantially par-
allel to the front panel 26. The joining panel 30 and lid
joining part 59 are overlapped on the rear panel 22 and
rear part 52, respectively, and bonded so that rear join-
ing panel and lid rear joining part are on the inside of
the tube. The side bottom flaps 42, 46 and the side top
flaps 72, 76 are folded to be substantially perpendicular
with the sides of the body 20 and lid 50 portions. The
rear bottom flap 40 is folded over the side bottom flaps
42, 46, and the rear top flap 70 is folded over the side
top flaps 72, 76. The front top flap 74 is then folded over
and bonded to the other flaps to close the lid portion 50
and the front bottom flap 44 is folded over and bonded
to the other bottom flaps to close the body portion 20.
[0047] The package 10 formed by the method of the
invention has rounded corners between the various
panels as a result of bending the metal blank 80 along
the pretreated folding lines.

[0048] To open the package 10, the frangible lines 60,
62 and 64 are broken by the consumer to separate the
front 56 and sides 54, 58 of the lid 50 from the front 26,
and sides 24, 28 of the body 20. The lid 50 may then be
pivoted away from the body 20, to the open position
shown in Fig. 1. The hinge 68 may be reinforced with a
flexible tape or label adhered to the rear panel 22 and
the lid rear part 52 to prevent cracking with repeated
opening and closing of the lid 50.

[0049] Fig. 5is a plan view of an alternative embodi-
ment of a package blank 120 of the invention. The meth-
od of the invention, described above, is applied to form
the alternative package blank illustrated in Fig. 5, with
the exception of the steps for forming the inner frame
blank 92 of Fig. 4. The package blank 120 of Fig. 5 in-
cludes an inner frame formed as part of the blank. The
other steps of the method remain substantially the
same.

[0050] The sheet is divided to define the blank 120
having a body 121 and a lid 160 portion. The body por-
tion 121 includes segments that, when the blank 120 is
folded, form a front panel 122, a bottom panel 124, and
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a rear panel 126. Front side panels 130, 132 depend
laterally from the front panel 122. Bottom side flaps 134,
136 depend from the bottom panel, and rear side panels
138, 140 depend laterally from the rear panel 126.
[0051] At a free end of the front panel 122, the sheet
is creased to form the inner frame 150. Creasing the
sheet offsets the inner frame 150 from the plane of the
body segments. The crease 144 between the body por-
tion segments forms a step from the front body seg-
ments to the inner frame segments. When the blank 120
is folded into a package, the inner frame 150 is offset
toward the interior of the package, which allows suffi-
cient clearance so that the lid portion 160 closes over
the inner frame.

[0052] Thelid portion 160 includes arear part 162 with
depending rear flaps 164, 166. A top part 168 extends
from the rear part 162, and a front part 170 from the top
part. Top sides 172, 174 extend from the front part 170,
and top flaps 176, 178 depend from the top sides 172,
174. The crease 180 between the rear panel 126 and
the lid rear part 162 becomes the hinge in the completed
package.

[0053] To accommodate the inner frame 150 as part
of the blank 120, the body and lid segments are laid out
in a longitudinal pattern, rather than the lateral pattern
of the blank 80 described above. The blank 120 is folded
to form the package by folding the front panel 122 and
the rear panel 126 to be perpendicular with the bottom
panel 124. The bottom flaps 134, 136 are folded per-
pendicular to the bottom panel 126 and the rear side
panels 138 and 140 are folded to overlap the bottom
flaps. The front side panels 130, 132 are then folded to
overlap the rear side panels 138, 140. The side panels
are bonded together by suitable means, such as a heat
activated bonding agent that may be applied during the
coating step.

[0054] Thelid portion 160 is formed by folding the rear
side flaps 164, 166 perpendicular to the rear part 162,
folding the top flaps 176, 178 perpendicular to the top
sides 172, 174, and folding the top sides 172, 174 per-
pendicular to the front part 170. The front part 170 is
folded perpendicular to the top part 168, and the top
flaps 176, 178 overlap the top part. The top part 168 is
folded perpendicular to the rear part 162, and the rear
flaps 164, 166 overlap the top sides 172, 174. The rear
sides 164, 166 are bonded in place by suitable means,
such as heat activated bonding agents that may be ap-
plied during the coating step. In the completed package,
the front 170 overlaps the inner frame 150 at the center
part 154, and the top sides 172, 174 overlap the inner
frame sides 152, 156, respectively.

[0055] According to another embodiment of the
present invention, a body portion and a lid portion are
formed as separate blanks and then joined to complete
the package. Fig. 6 is a plan view of a body portion blank
210 and Fig. 7. is a plan view of a lid portion blank 270.
The blanks 210, 270 are formed from a sheet of metal
material by the method as described above.
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[0056] The body blank 210 includes a rear panel 212,
a first side panel 214, a front panel 216, a second side
panel 218 and a rear joining panel 220. An inner frame
portion 230 is formed integrally as part of the body blank
210. The inner frame 230 includes a rear 232, afirst side
234, a front 236, a second side 238 and a rear joining
part 240. The front 236 of the inner frame 230 includes
a gap portion 235 for facilitating access to the contents
of the completed package. The inner frame 230 is
formed in the blank 210 so that it is on a different plane
than the body portion segments.

[0057] The lid portion 270 is formed with segments
that become in the completed package a rear part 272,
a first side part 274, a front part 276, second side part
278, and a rear joining part 280.

[0058] After the body portion 210 and the lid portion
270 are separated from the sheet, the portions are fold-
ed to form substantially rectangular tubes. The rear join-
ing panel 220 and the rear panel 212 of the body portion
210 are overlapped and bonded, and the rear joining
part 280 and the rear 272 of the lid portion 270 are over-
lapped and bonded. A bottom cap 250, illustrated in Fig.
8 and Fig. 9, is attached to the open bottom end of the
folded body portion 210. A top cap 260, illustrated in Fig.
10 and Fig. 11 is attached to the open top end of the
folded lid portion 270. The body portion 210 with the at-
tached bottom cap 250 is illustrated in Fig. 12. The fold-
ed lid portion 270 with attached top cap 260 is illustrated
in Fig. 13.

[0059] The bottom cap 250 and top cap 260 are
formed in separate steps from a metal material, such as
aluminum or another suitable material, by a stamping or
press forming operation. Fig. 8 is a bottom plan view,
and Fig. 9 is a side view, of the bottom cap 250. The
bottom cap 250 includes a base portion 252 having a
hollowed central area 253. Upstanding ribs 254 extend
from the base portion 252 and define an inner hollow
area 256 and an outer shoulder area 258. The bottom
cap 250 is attached to the body portion 210 by fitting the
ribs 254 inside the folded body with the end of the panels
forming the front 216, sides 214, 216 and rear 212 rest-
ing on the shoulders 258. The bottom cap 250 is bonded
to the body portion by any suitable means, such as heat
activated adhesive.

[0060] Fig. 10 is a top plan view, and Fig. 11 is a side
view, of the top cap 260. The top cap 260 includes a
base portion 262, and ribs 264 that extend from the base
portion to define an inner central hollow area 266 and
outer shoulder 268. The top cap 260 is attached to the
folded lid portion 270 by fitting the ribs 264 inside the
tube formed by the lid portion, with the edges of the rear
part 272, side parts 274, 278 and front part 276 resting
on the shoulder 268. The top cap is bonded to the lid
portion 270 by any suitable means.

[0061] The completed lid portion 270 and body portion
210, illustrated in Fig. 13 and Fig. 12, respectively, are
fitted together so that the open end of the lid portion 270
fits over the recessed inner frame segments, front 236,



13 EP 0 744 232 B1 14

sides 234, 238, and rear 232. The rear part 272 of the
lid portion 270 is fastened to the rear panel 212 of the
body portion 210 to form a hinge, similar to that illustrat-
ed in Fig. 1, to allow the lid to selectively pivot to open
and closed positions. A flexible adhesive backed tape
may be applied across the joint between the rear panel
212 and the rear part 272. Alternatively, an adhesive
backed label may be attached to at least the rear panel
212 and the rear part 272 to form the hinge.

[0062] According to yetanother embodiment of the in-
vention, the body portion is formed from a blank into a
hollow rectangular tube and, rather than a lid, a flat top
cap member is provided. Fig. 14 is a plan view of a pack-
age blank 300. The blank 300 is a substantially rectan-
gular element that is pretreated by the method de-
scribed above to provide folding lines defining segments
that form a rear panel 310, a first side panel 312, and
front panel 314, a second side panel 316, and a joining
panel 318. The blank 300 is treated and formed into a
hollow, rectangular tube, with the rear panel 310 being
lapped over and bonded to the joining panel 318. Cor-
ners between adjacent panels are rounded, as de-
scribed above. The rear panel 310 and the joining panel
318 are bonded by any suitable means, for example, a
heat activated adhesive applied to a predetermined ar-
ea of at least one of the panels during a coating step.
[0063] Fig. 15 is a perspective view of a completed
package 330 using the package blank 300. After the
blank 300 is folded and formed into the hollow, tubular
shape, a bottom cap 250 is attached to an open bottom
end of the tube. The bottom cap 250 is substantially the
same as the member described in Fig. 8 and Fig. 9. The
bottom cap 250 closes the bottom end of the package
330 and provides structural stability to the tube.

[0064] Fig. 16 is a bottom view of a top cap 350 for
the package 330. The top cap 350 is a substantially flat
member having a downwardly extending rib 352 and an
outer peripheral shoulder 354. In attaching the top cap
350 to the package 330, the rib 352 is inserted into an
upper end of the package and the shoulder 354 abuts
the end of the panels. The top cap 350 is bonded to the
package 330 by any suitable means.

[0065] The top cap 350 includes an aperture 356 lo-
cated in a corner area. The aperture 256 provides ac-
cess to contents of the fully formed package 330. As
shown in Fig. 15, a closure 360 is attached to the top of
the top cap 350. The closure 360 covers the aperture
356, and may be selectively pealed away from the top
cap 350 by pulling tab member 362 to uncover the ap-
erture. The closure 360 has a resealable adhesive that
permits it to be reattached to the top cap 350 to selec-
tively close the aperture.

Claims

1. A method for making metal packages (10) (210)
(330) comprising:
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providing a sheet (102) of metal for forming a
plurality of package blanks (80) (120) (210,270)
(300) ;

defining individual package blanks on the sheet
of metal with folding lines (32,34,36,38,66,68)
on each blank and separating lines (82) be-
tween individual blanks;

separating the individual pretreated package
blanks from the sheet; and

folding the blank along the folding lines to form
a hollow, substantially rectangular shaped
package (10)(210)(330),

characterised in that the method further compris-
es:

pretreating the sheet in narrowly confined re-
gions around folding lines (32,34,36,38,66,68)
of the blank to facilitate folding of the metal by:

preparing the said regions around the fold-
ing lines (32,34,36,38,66,68) for heating by
reducing light reflectance of the sheet in
the region of the folding lines; and
heating the sheet in the said narrowly con-
fined regions, wherein the heating in-
cludes:

directing a beam (104) of laser light at
the sheet (102) in the region around
the folding lines (32,34,36,38,66,68)
for a predetermined length of time;

directing light (104) from an infrared
light source (100) to the region of the
folding lines (32,34,36,38,66,68);

positioning a heated platen (113) in
contact with the sheet (102) along the
narrowly confined regions for a prede-
termined time and simultaneously ten-
sioning the sheet to prevent distortion;

contacting for a predetermined time a
surface of the sheet with a die plate
(116) carrying strip heaters (115) heat-
ed to a predetermined temperature,
the strip heaters being positioned to
correspond with the narrowly confined
regions; or

positioning an inductive heat source
(119) in proximity to the narrowly con-
fined regions of the sheet (102) for a
predetermined time.

2. Amethod according to claim 1 in which the said fold-
ing lines between the regions of the blank which be-
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come the top flaps and the lid parts in the package
erected from the blank are pretreated by applying a
mechanical stress to the regions around the said
folding lines to facilitate folding of the metal along
the folding lines.

A method according to claim 1 or 2 in which the pre-
treatment by heating is supplemented by further
pretreatment by applying a mechanical stress to the
regions around the folding lines.

A method according to any preceding claim further
comprising bonding predetermined portions of the
blank (80) (120) (210,270) (300) after folding to form
the package (10) (210) (330).

A method according to any preceding claim further
comprising securing a lid (260) (350) to the formed
package (210) (330).

A method according to any preceding claim in which
the pretreatment step includes heating by laser
light, further comprising directing the beam (104) of
laser light at the sheet so that a focus point (108) of
the beam is a predetermined distance from the sur-
face of the sheet (102) providing a predetermined
width (112) beam where the light contacts the sheet
(102).

A method according to preceding claim in which the
pretreatment step includes heating by laser light,
further comprising positioning a shield (110) be-
tween the source (100) of laser light and the sheet
(102) to prevent light reflected from the sheet from
striking the source.

A method according any of claims 1 to 5 in which
the pretreatment step includes heating by infrared
light, further comprising directing the infrared light
(104) through an opening in a light shield (110) po-
sitioned a predetermined distance from the sheet
(102) so that a predetermined area of the sheet is
exposed to light.

A method according to any of claims 1 to 5 in which
the pretreatment step includes heating by contact-
ing a surface of the sheet with a die plate (116) car-
rying strip heaters (115), further comprising contact-
ing a surface of the sheet (102) opposite the surface
contacted with the die plate (116) with a heated
plate (117), the heated plate being at a temperature
below the temperature of the strip heaters (115).

A method according to any preceding claim further
comprising partially folding the blank (80)(120)
(210,270)(300) along the folding lines
(32,34,36,38,66,68) prior to folding the blank to
form the package (10) (210) (330).
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A method according to any preceding claim further
comprising applying printed matter to the sheet
(102) before separating the package blanks (80)
(120)(210,270)(300) from the sheet.

A method according to claim 11 further comprising
etching and washing the sheet (102) before apply-
ing the printed matter.

A method according to any preceding claim further
comprising applying a coating of protective material
to the sheet (102) before the blank (80) (120)
(210,280) (300) is separated from the sheet so that
exposed edges of the blank are coated by the pro-
tective material.

A method according to any preceding claim further
comprising applying a coating of protective material
to the sheet (120) and applying an adhesive to pre-
determined areas on the sheet before forming pack-
age blanks (80)(120)(210,270)(300) from the sheet.

A method according to any preceding claim further
comprising providing an inner frame (90) and at-
taching the inner frame to the blank (80) before the
blank is folded to form the package (10).

A method according to any preceding claim wherein
the sheet (102) of metal material provided is alumin-
ium.

A method according to any preceding claim further
comprising providing a bundle of cigarettes and
folding the blank (80) (120) (210) (300) around the
bundle to form the package.

A method according to any preceding claim wherein
the blanks have a longitudinal direction and a lateral
direction, the longitudinal direction substantially co-
inciding with a grain direction of the metal sheet
(102) material.

A method according to any preceding claim wherein
defining the individual package blanks (210,270)
comprises:

defining a body portion blank (210) having seg-
ments which are folded to become a back panel
(212), a first side panel (214), a front panel
(216), a second side panel (218), and a rear
joining panel (220), and creasing the panels at
a first end to form an inner frame portion (230),
the inner frame portion of the front panel seg-
ment being larger than the inner frame portion
of the rear panel segment and having a mouth
(235), the inner frame portions (234)(238) of
the side panel segments (214)(218) being sub-
stantially trapezoidal shaped; and
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defining a lid portion blank (270) having seg-
ments that are folded to become a rear part
(272), a first side part (274), a front part (276)
a second side part (278), and a rear joining part

18

portion; and

attaching a resealable closure (360) to the top
end cap (350) for selectively sealing the open-
ing aperture (356).

(280), the front part segment being larger than 5
the rear part segment.
Patentanspriiche
20. A method according to claim 19 further comprising:
1. Verfahren zum Herstellen von Metallpackungen

providing a top end cap (260), having a sub- 10 (10) (210) (330), umfassend:

stantially flat rectangular top and downwardly
projecting ribs (264) ;

providing a bottom end cap (250), having a sub-
stantially flat rectangular top and upwardly pro-

Bereitstellen einer Metalltafel (102) zum Her-
stellen einer Mehrzahl von Packungszuschnit-
ten (80) (120) (210, 270) (300),

jecting ribs (254); 15 Definieren einzelner Packungszuschnitte auf
folding the lid portion (270) into a hollow, tubular der Metalltafel mit Falzlinien (32, 34, 36, 38, 66,
shape, joining the rear joining part (280) to the 68) auf jedem Zuschnitt und Trennlinien (82)
rear part (272); zwischen einzelnen Zuschnitten,

attaching the top end cap (260) to a top edge Heraustrennen der einzelnen vorbehandelten
of the formed lid portion, the ribs (264) extend- 20 Packungszuschnitte aus der Tafel und

ing into and being bonded to the lid portion; Falten des Zuschnitts entlang der Falzlinien
folding the body portion (210) into a hollow, tu- zum Bilden einer hohlen, im Wesentlichen
bular shape, joining the rear joining panel (220) rechteckféormigen Packung (10) (210) (330),
to the rear panel (212);

attaching the bottom end cap (250) to a bottom 25 dadurch gekennzeichnet, dass das Verfah-
edge of the formed body portion, the ribs (254) ren ferner Folgendes umfasst:

extending into and being bonded to the body

portion; and Vorbehandeln der Tafel in eng begrenzten Be-
joining the rear part (272) of the lid portion to reichen um Falzlinien (32, 34, 36, 38, 66, 68)
the rear panel (212) of the body portion to form 30 des Zuschnitts zum Erleichtern des Faltens des
a hinge. Metalls durch:

21. Amethod according to any preceding claim wherein Vorbereiten der genannten Bereiche um
dividing the sheet (102) to form a package blank in- die Falzlinien (32, 34, 36, 38, 66, 68) herum
cludes providing a body portion blank (300) having 3% zum Erwarmen durch Verringern des Licht-
segments that are folded to become a back panel reflexionsgrades der Tafel in dem Bereich
(310), afirst side panel (312), a front panel (314), a der Falzlinien, und
second side panel (316) and a rear joining panel Erwarmen der Tafel in den genannten eng
(318), and wherein folding the body portion into a begrenzten Bereichen, wobei das Erwér-
hollow, tubular shape, includes joining the rear join- 40 men Folgendes aufweist:
ing panel to the rear panel.

Richten eines Strahls (104) Laserlicht

22. A method according to claim 21 further comprising: auf die Tafel (102) in dem Bereich um

die Falzlinien (32, 34, 36, 38, 66, 68)
providing a top end cap (350), having a sub- 45 herum fir eine vorbestimmte Zeit-
stantially flat rectangular top, an opening aper- spanne,
ture (356) and downwardly projecting ribs Richten von Licht (104) aus einer In-
(352) ; frarotlichtquelle (100) auf den Bereich
providing a bottom end cap (250), having a sub- der Falzlinien (32, 34, 36, 38, 66, 68),
stantially flat rectangular top and upwardly pro- 50 Positionieren einer Heizplatte (113) in
jecting ribs (254); Kontakt mit der Tafel (102) an den eng
attaching the top end cap (350) to a top edge begrenzten Bereichen entlang fiir eine
of the formed body portion, the ribs (352) ex- vorbestimmte Zeitspanne und gleich-
tending into and being bonded to the top edge zeitiges Spannen der Tafel zum Ver-
of the body portion; 55 hindern einer Verformung,

attaching the bottom end cap (250) to a bottom
edge of the formed body portion, the ribs (254)
extending into and being bonded to the body

10

Inberthrungbringen flr eine vorbe-
stimmte Zeitspanne von einer Oberfla-
che der Tafel mit einer Stempelplatte
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(116), die auf eine vorbestimmte Tem-
peratur erwarmte Heizbander (115)
tragt, wobei die Heizbander positio-
niert sind, um den eng begrenzten Be-
reichen zu entsprechen, oder
Positionieren einer Induktionswarme-
quelle (119) in der Nahe der eng be-
grenzten Bereiche der Tafel (102) fur
eine vorbestimmte Zeit.

Verfahren nach Anspruch 1, bei dem die genannten
Falzlinien zwischen den Bereichen des Zuschnitts,
die die oberen Klappen und die Deckelteile in der
Packung werden, die aus dem Zuschnitt hergestellt
wird, werden durch Ausiiben einer mechanischen
Spannung auf die Bereiche um die genannten Falz-
linien herum vorbehandelt, um das Falten des Me-
talls entlang der Falzlinien zu erleichtern.

Verfahren nach Anspruch 1 oder 2, bei dem die Vor-
behandlung durch Erwarmen durch weitere Vorbe-
handlung durch Auslben einer mechanischen
Spannung auf die Bereiche um die Falzlinien herum
erganzt wird.

Verfahren nach einem der vorhergehenden Ansprii-
che, ferner umfassend das Kleben vorbestimmter
Teile des Zuschnitts (80) (120) (210, 270) (300)
nach dem Falten zum Bilden einer Packung (10)
(210) (330).

Verfahren nach einem der vorhergehenden Ansprii-
che, ferner umfassend das Befestigen eines Dek-
kels (260) (350) an der gebildeten Packung (210)
(330).

Verfahren nach einem der vorhergehenden Ansprii-
che, bei dem der Vorbehandlungsschritt das Erwéar-
men mit Laserlicht aufweist, ferner umfassend das
Richten des Laserlichtstrahls (104) auf die Tafel, so
dass ein Brennpunkt (108) des Strahls eine vorbe-
stimmte Entfernung zu der Oberflache der Tafel
(102) hat, was einen Strahl vorbestimmter Breite
(112) ergibt, wo das Licht die Tafel (102) berihrt.

Verfahren nach einem der vorhergehenden Anspri-
che, bei dem der Vorbehandlungsschritt das Erwar-
men mit Laserlicht aufweist, ferner umfassend das
Positionieren eines Schildes (110) zwischen der La-
serlichtquelle (100) und der Tafel (102), um zu ver-
hindern, dass von der Tafel reflektiertes Licht auf
die Quelle auftrifft.

Verfahren nach einem der Anspriiche 1 bis 5, bei
dem der Vorbehandlungsschritt das Erwarmen mit
Infrarotlicht aufweist, ferner umfassend das Richten
des Infrarotlichts (104) durch eine Offnung in einem
Lichtschild (110), der in einer vorbestimmten Ent-
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fernung zu der Tafel (102) positioniert ist, so dass
ein vorbestimmter Bereich der Tafel belichtet wird.

Verfahren nach einem der Anspriiche 1 bis 5, bei
dem der Vorbehandlungsschritt das Erwarmen
durch Berihren einer Oberflache der Tafel mit einer
Heizbander (115) tragenden Stempelplatte (116)
aufweist, ferner umfassend das Berlihren einer
Oberflache der Tafel (102), die der mit der Stempel-
platte (116) bertuhrten Oberflache gegenuberliegt,
mit einer Heizplatte (117), wobei die Heizplatte eine
Temperatur unter der Temperatur der Heizbander
(115) hat.

Verfahren nach einem der vorhergehenden Anspri-
che, ferner umfassend teilweises Falten des Zu-
schnitts (80) (120) (210, 270) (300) entlang der
Falzlinien (32, 34, 36, 38, 66, 68) vor dem Falten
des Zuschnitts zum Bilden der Packung (10) (210)
(330).

Verfahren nach einem der vorhergehenden Anspri-
che, ferner umfassend das Aufbringen einer Druck-
sache auf die Tafel (102) vor dem Trennen der Pak-
kungszuschnitte (80) (120) (210, 270) (300) aus der
Tafel.

Verfahren nach Anspruch 11, ferner umfassend At-
zen und Waschen der Tafel (102) vor dem Aufbrin-
gen der Drucksache.

Verfahren nach einem der vorhergehenden Ansprii-
che, ferner umfassend das Auftragen einer Schutz-
materialbeschichtung auf die Tafel (102), bevor der
Zuschnitt (80) (120) (210, 270) (300) aus der Tafel
herausgetrennt wird, so dass die freigelegten Ran-
der des Zuschnitts mit dem Schutzmaterial be-
schichtet werden.

Verfahren nach einem der vorhergehenden Ansprii-
che, ferner umfassend das Auftragen einer Schutz-
materialbeschichtung auf die Tafel (120) und das
Auftragen eines Klebstoffs auf vorbestimmte Berei-
che der Tafel vor dem Bilden von Packungszu-
schnitten (80) (120) (210, 270) (300) aus der Tafel.

Verfahren nach einem der vorhergehenden Anspri-
che, ferner umfassend das Bereitstellen eines In-
nenrahmens (90) und das Anbringen des Innenrah-
mens am Zuschnitt (80), bevor der Zuschnitt zum
Bilden einer Packung (10) gefaltet wird.

Verfahren nach einem der vorhergehenden Anspri-
che, bei dem die vorgesehene Tafel (102) aus Me-
tallmaterial Aluminium ist.

Verfahren nach einem der vorhergehenden Ansprii-
che, ferner umfassend das Bereitstellen eines Biin-
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dels Zigaretten und das Falten des Zuschnitts (80)
(120) (210) (300) um das Blndel herum zum Bilden
einer Packung.

Verfahren nach einem der vorhergehenden Anspri-
che, bei dem die Zuschnitte eine Langsrichtung und
eine Querrichtung haben, wobei die Léngsrichtung
im Wesentlichen mit einer Kornrichtung des Metall-
tafel-(102)-Materials zusammenfallt.

Verfahren nach einem der vorhergehenden Anspri-
che, bei dem das Definieren der einzelnen Pak-
kungszuschnitte (210, 270) Folgendes umfasst:

Definieren eines Zuschnitts eines Korper-Teils
(210) mit Segmenten, die gefaltet werden, um
ein Rickseitenfeld (212), ein erstes Seitenfeld
(214), ein Vorderseitenfeld (216), ein zweites
Seitenfeld (218) und ein hinteres Verbindungs-
feld (220) zu werden, und Abkanten der Felder
an einem ersten Ende, um einen Innenrahmen-
teil (230) zu bilden, wobei der Innenrahmenteil
des Vorderseitenfeldsegments groRer ist als
der Innenrahmenteil des Rickseitenfeldseg-
ments und eine Aussparung (235) hat, wobei
die Innenrahmenteile (234, 238) der Seitenfeld-
segmente (214) (218) weitgehend trapezférmig
sind, und

Definieren eines Deckelteilzuschnitts (270) mit
Segmenten, die gefaltet werden, um ein hinte-
res Teil (272), ein erstes Seitenteil (274), ein
vorderes Teil (276), ein zweites Seitenteil (278)
und ein hinteres Verbindungsteil (280) zu wer-
den, wobei das Segment des vorderen Teils
groRer ist als das Segment des hinteren Teils.

Verfahren nach Anspruch 19, ferner umfassend:

Bereitstellen eines Aufsatzes fur das obere En-
de (260), der eine im Wesentlichen flache
rechteckige Oberseite und abwarts vorsprin-
gende Rippen (264) hat,

Bereitstellen eines Aufsatzes fiir das untere
Ende (250), der eine im Wesentlichen flache
rechteckige Oberseite und nach oben vorsprin-
gende Rippen (254) hat,

Falten des Deckelteils (270) zu einer hohlen
Roéhrenform, Verbinden des hinteren Verbin-
dungsteils (280) mit dem hinteren Teil (272),
Anbringen des Aufsatzes fir das obere Ende
(260) an einem oberen Rand des geformten
Deckelteils, wobei die Rippen (264) sich in den
Deckelteil hinein erstrecken und am ihm fest-
geklebt werden,

Falten des Korper-Teils (210) zu einer hohlen
Roéhrenform, Verbinden des hinteren Verbin-
dungsfeldes (220) mit dem Rdckseitenfeld
(212),
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Anbringen des Aufsatzes fiir das untere Ende
(250) an einem unteren Rand des geformten
Kérper-Teils, wobei die Rippen (254) sich in das
Korper-Teil hinein erstrecken und an ihm fest-
geklebt werden, und

Verbinden des hinteren Teils (272) des Deckel-
teils mit dem Rickseitenfeld (212) des Korper-
Teils zum Bilden eines Gelenks.

21. Verfahren nach einem der vorhergehenden Ansprii-

che, bei dem das Unterteilen der Tafel (102) zum
Bilden eines Packungszuschnitts das Bereitstellen
eines Zuschnitts eines Korper-Teils (300) aufweist,
das Segmente hat, die gefaltet werden, um ein
Ruckseitenfeld (310), ein erstes Seitenfeld (312),
ein Vorderseitenfeld (314), ein zweites Seitenfeld
(316) und ein hinteres Verbindungsfeld (318) zu
werden, und bei dem das Falten des Koérper-Teils
zu einer hohlen Réhrenform das Verbinden des hin-
teren Verbindungsfeldes mit dem Riickseitenfeld
aufweist.

22. Verfahren nach Anspruch 21, ferner umfassend:

Bereitstellen eines Aufsatzes fur das obere En-
de (350), der eine im Wesentlichen flache
rechteckige Oberseite, ein Offnungsloch (356)
und abwarts vorspringende Rippen (352) hat,
Bereitstellen eines Aufsatzes fir das untere
Ende (250), der eine im Wesentlichen flache
rechteckige Oberseite und nach oben vorsprin-
gende Rippen (254) hat,

Anbringen des Aufsatzes fir das obere Ende
(350) an einem oberen Rand des geformten
Korper-Teils, wobei die Rippen (352) sich in
den oberen Rand des Korper-Teils hinein er-
strecken und am ihm festgeklebt werden,
Anbringen des Aufsatzes fiir das untere Ende
(250) an einem unteren Rand des geformten
Kérper-Teils, wobei die Rippen (254) sich in das
Korper-Teil hinein erstrecken und an ihm fest-
geklebt werden, und

Anbringen eines wiederverschlieBbaren Ver-
schlusses (360) an dem Aufsatz fir das obere
Ende (350) zum selektiven DichtverschlieRen
des Offnungsloches (356).

Revendications

Procédé de fabrication de paquets métalliques (10)
(210) (330) comprenant:

la fourniture d'une feuille (102) de métal pour
former une pluralité de flans de paquets (80)
(120) (210, 270) (300) ;

la définition de flans de paquets individuels sur
la feuille de métal avec des lignes de pliage (32,
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34, 36, 38, 66, 68) sur chaque flan et des lignes
de séparation (82) entre des flans individuels ;
la séparation des flans de paquets prétraités in-
dividuels d'avec la feuille ; et

le pliage du flan le long des lignes de pliage en
vue de former un paquet de forme substantiel-
lementrectangulaire creux (10) (210) (330), ca-
ractérisé en ce que le procédé comprend en
outre :

le prétraitement de la feuille dans des ré-
gions étroitement confinées autour des li-
gnes de pliage (32, 34, 36, 38, 66, 68) du
flan afin de faciliter le pliage du métal en :

préparant lesdites régions autour des
lignes de pliage (32, 34, 36, 38, 66, 68)
pour leur chauffage en réduisant la ré-
flectance lumineuse de la feuille dans
la région des lignes de pliage ; et
chauffant la feuille dans lesdites ré-
gions étroitement confinées, ou le
chauffage comporte :

I'orientation d'un faisceau (104) de
lumiéere laser vers la feuille (102)
dans la région autour des lignes
de pliage (32, 34, 36, 38, 66, 68)
pendant une longueur de temps
prédéterminée ;

I'orientation d'une lumiére (104)
depuis une source de lumiere in-
frarouge (100) vers la région des
lignes de pliage (32, 34, 36, 38,
66, 68) ;

le positionnement d'un plateau
chauffé (113) en contact avec la
feuille (102) le long des régions
étroitement

confinées pendant une durée pré-
déterminée et la tension simulta-
née de la feuille pour empécher sa
distorsion ;

la mise en contact pendant une
durée prédéterminée d'une surfa-
ce de la feuille avec une plaque
d'estampage (116) portant des
bandes d'éléments chauffants
(115) chauffés a une température
prédéterminée, les bandes d'élé-
ments chauffants étant position-
nées pour correspondre aux ré-
gions étroitement confinées ; ou
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le positionnement d'une source de
chaleur inductive (119) a proximité
des régions étroitement confinées
de la feuille (102) pendant une du-
rée prédéterminée.

2. Procédé selon la revendication 1, dans lequel les-

dites lignes de pliage entre les régions du flan qui
deviennent les rabats supérieurs et les parties de
couvercle dans le paquet érigé a partir du flan sont
prétraitées en appliquant une contrainte mécanique
aux régions autour desdites lignes de pliage afin de
faciliter le pliage du métal le long des lignes de plia-

ge.

Procédé selon la revendication 1 ou 2, dans lequel
le prétraitement par chauffage est complété par un
autre prétraitement en appliquant une contrainte
mécanique aux régions autour des lignes de pliage.

Procédé selon I'une quelconque des revendications
précédentes, comprenant en outre le collage de
parties prédéterminées du flan (80) (120) (210, 270)
(300) apres le pliage afin de former le paquet (10)
(210) (330).

Procédé selon I'une quelconque des revendications
précédentes, comprenant en outre la fixation d'un
couvercle (260) (350) sur le paquet formé (210)
(330).

Procédé selon I'une quelconque des revendications
précédentes, dans lequel I'étape de prétraitement
comporte un chauffage par une lumiére laser, com-
prenant en outre I'orientation du faisceau (104) de
lumiére laser vers la feuille de telle sorte qu'un point
focalisé (108) du faisceau se trouve a une distance
prédéterminée de la surface de la feuille (102) don-
nant un faisceau d'une largeur prédéterminée (112)
Ia ou la lumiére est en contact avec la feuille (102).

Procédé selon la revendication précédente, dans
lequel I'étape de prétraitement comporte un chauf-
fage par une lumiére laser, comprenant en outre le
positionnement d'un bouclier (110) entre la source
(100) de lumiere laser et la feuille (102) afin d'em-
pécher la lumiére réfléchie par la feuille de frapper
la source.

Procédé selon I'une quelconque des revendications
1a5, danslequel I'étape de prétraitement comporte
un chauffage par une lumiére infrarouge, compre-
nant en outre l'orientation de la lumiére infrarouge
(104) a travers une ouverture dans un bouclier de
lumiere (110) positionné a une distance prédéter-
minée de la feuille (102) de telle sorte qu'une zone
prédéterminée de la feuille soit exposée a la lumié-
re.
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Procédé selon I'une quelconque des revendications
1a5, danslequel I'étape de prétraitement comporte
un chauffage en mettant en contact une surface de
la feuille avec une plaque d'estampage (166) por-
tant des bandes d'éléments chauffants (115), com-
prenant en outre la mise en contact d'une surface
de la feuille (102) opposée a la surface contactée
par la plaque d'estampage (116) avec une plaque
chauffée (117), la plaque chauffée étant a une tem-
pérature inférieure a la température des bandes
d'éléments chauffants (115).

Procédé selon I'une quelconque des revendications
précédentes, comprenant en outre le pliage partiel
duflan (80) (120) (210, 270) (300) le long des lignes
de pliage (32, 34, 36, 38, 66, 68) avant le pliage du
flan afin de former le paquet (10) (210) (330).

Procédé selon I'une quelconque des revendications
précédentes, comprenant en outre l'application
d'une matiére imprimée sur la feuille (102) avant la
séparation des flans de paquets (80) (120) (210,
270) (300) d'avec la feuille.

Procédé selon la revendication 11, comprenant en
outre la gravure et le nettoyage de la feuille (102)
avant d'appliquer la matiére imprimée.

Procédé selon I'une quelconque des revendications
précédentes, comprenant en outre l'application
d'un revétement de matiére protectrice sur la feuille
(102) avant que le flan (80) (120) (210, 280) (300)
ne soit séparé de la feuille de telle sorte que les
bords exposés du flan soient revétus par la matiére
protectrice.

Procédé selon I'une quelconque des revendications
précédentes, comprenant en outre l'application
d'un revétement de matiére protectrice sur la feuille
(120) et I'application d'un adhésif sur des zones pré-
déterminées sur la feuille avant la formation des
flans de paquets (80) (120) (210, 270) (300) a partir
de la feuille.

Procédé selon I'une quelconque des revendications
précédentes, comprenant en outre la fourniture
d'une structure interne (90) et la fixation de la struc-
ture interne au flan (80) avant le pliage du flan pour
former le paquet (10).

Procédé selon I'une quelconque des revendications
précédentes, dans lequel la feuille (102) de matiére
métallique fournie est en aluminium.

Procédé selon I'une quelconque des revendications
précédentes, comprenant en outre la fourniture
d'une botte de cigarettes et le pliage du flan (80)
(120) (210) (300) autour de la botte afin de former
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18.

19.

26
le paquet.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel les flans ont un sens lon-
gitudinal et un sens latéral, le sens longitudinal
coincidant substantiellement avec un sens de grain
de la matiere de feuille métallique (102).

Procédé selon I'une quelconque des revendications
précédentes, dans lequel la définition des flans de
paquets individuels (210, 270) comprend :

la définition d'un flan de partie de corps (210)
ayant des segments qui sont pliés afin de de-
venir un panneau arriere (212), un premier pan-
neau latéral (214), un panneau avant (216), un
deuxiéme panneau latéral (218), et un panneau
de jointure arriére (220), et le pliage des pan-
neaux au niveau d'une premiére extrémité afin
de former la partie de structure interne (230),
la partie de structure interne du segment de
panneau avant étant plus grande que la partie
de structure interne du segment de panneau ar-
riere et ayant une embouchure (235), les par-
ties de structure interne (234) (238) des seg-
ments de panneaux latéraux (214) (218) étant
d'une forme substantiellement trapézoidale ; et
la définition d'un flan de partie de couvercle
(270) ayant des segments qui sont pliés afin de
devenir une partie arriere (272), une premiére
partie latérale (274), une partie avant (276),
une deuxiéme partie latérale (278), et une par-
tie de jointure arriere (280), le segment de par-
tie avant étant plus grand que le segment de
partie arriére.

20. Procédé selon la revendication 19, comprenant en

outre:

la fourniture d'un capuchon d'extrémité supé-
rieure (260), ayant un haut rectangulaire subs-
tantiellement plat et des nervures vers le bas
(264) ;

la fourniture d'un capuchon d'extrémité infé-
rieure (250), ayant un haut rectangulaire subs-
tantiellement plat et des nervures vers le haut
(254) ;

le pliage de la partie de couvercle (270) en une
forme tubulaire creuse, joignant la partie de
jointure arriére (280) a la partie arriere (272) ;
la fixation du capuchon d'extrémité supérieure
(260) a un bord supérieur de la partie de cou-
vercle formée, les nervures (264) s'étendant
jusque dans et étant collées a la partie de
couvercle ;

le pliage de la partie de corps (210) en une for-
me tubulaire creuse, joignant le panneau de
jointure arriere (220) au panneau arriere (212) ;
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la fixation du capuchon d'extrémité inférieure
(250) a un bord inférieur de la partie de corps
formée, les nervures (254) s'étendant jusque
dans et étant collées a la partie de corps ; et

la jointure de la partie arriére (272) de la partie
de couvercle au panneau arriére (212) de la
partie de corps afin de former une charniére.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel la division de la feuille
(102) afin de former un flan de paquet comporte la
fourniture d'un flan de partie de corps (300) ayant
des segments qui sont pliés afin de devenir un pan-
neau arriere (310), un premier panneau latéral
(312), un panneau avant (314), un deuxiéme pan-
neau latéral (316) et un panneau de jointure arriére
(318), et dans lequel le pliage de la partie de corps
en une forme tubulaire creuse comporte la jointure
du panneau de jointure arriére avec le panneau ar-
riére.

Procédé selon la revendication 21, comprenant en
outre:

la fourniture d'un capuchon d'extrémité supé-
rieure (350), ayant un haut rectangulaire subs-
tantiellement plat, une ouverture (356) et des
nervures vers le bas (352) ;

la fourniture d'un capuchon d'extrémité infé-
rieure (250), ayant un haut rectangulaire subs-
tantiellement plat et des nervures vers le haut
(254) ;

la fixation du capuchon d'extrémité supérieure
(350) a un bord supérieur de la partie de corps
formée, les nervures (352) s'étendant jusque
dans le et étant collées au bord supérieur de la
partie de corps ;

la fixation du capuchon d'extrémité inférieure
(250) a un bord inférieur de la partie de corps
formée, les nervures (254) s'étendant jusque
dans et étant collées a la partie de corps ; et
la fixation d'une fermeture détachable (360) au
capuchon d'extrémité supérieure (350) pour
fermer sélectivement I'ouverture (356).
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