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formed to rotate the closure in a direction from an outer
edge of the lap side seam toward an inner layer of the
lap side seam to open the closure.
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Description
TECHNICAL FIELD

[0001] This invention relates to a threaded can con-
tainer, in which a roll-on closure having a resin sealing
liner affixed to an inner face of a top panel of a metal
shell is applied to a container mouth, and especially to a
threaded can container comprising a lap side seam on
its body where longitudinal edge of a metal sheet are
overlapped, and a bottom lid seamed to a lower end of
a can body.

BACKGROUND ART

[0002] Aresealable packaging container for food prod-
ucts such as a glass bottle, in which an opening thereof
is opened widely to discharge a content is known in the
prior art. The content can be easily taken out from this
kind of container to be putinto another container. For this
reason, this kind of packaging containeris used to contain
instant coffee granules, powder cream, jam, corn soup,
wine with pulp and so on. In addition to above, since the
user can enjoy fragrance of beverage, this kind of pack-
aging container is also used widely for coffee, tea, green
tea and so on.

[0003] Recently, a threaded can container, in which a
resin sealing liner is affixed to an inner face of a top panel
of ametal shell, and in which athread is rolled on aclosure
mounted on a container mouth, has been distributed in
the market. Both of the closure and the container of this
kind are made of metal, therefore, this kind of can con-
tainer is advantageous to block the light and air. Moreo-
ver, this kind of the container can be resealed by the
closure, therefore, it is convenient to carry the container
even after opening the closure. Further, this kind of the
container is not as heavy as a glass bottle, that is, this
kind of the container is comparable in weight to a PET
bottle. For the reasons mentioned above, this kind of the
metal container has been highly admired by the users
and well marketed.

[0004] There is a wide range of variations in size of the
threaded can container and diameter of a container
mouth thereof. For example, Japanese Patent Laid-
Open No. 2003-321039 discloses a new type of areseal-
able can container featuring the above mentioned ad-
vantage such as the wide opening. Thus, the wide-open
type threaded can container of this kind is known in the
art.

[0005] Basically in case of applying a resealable clo-
sure on a can container, a closure (or a shell) in which a
thread has not yet been rolled on its cylindrical skirt ex-
tending from an outer circumference of a top panel is
mounted on a container mouth first of all. Then, a thread
groove is formed on the skirt portion of the closure along
a thread ridge formed on a neck portion of the container
mouth, by pressing thread rollers of a known capping
apparatus against an outer face of the skirt portion, and
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a lower end of the skirt portion of the closure is tightened.
According to a known art, sealing ability of the liner to
seal the container mouth is enhanced on the occasion
of thus rolling a thread on a metal closure mounted on a
container mouth. For example, Japanese Patent Laid-
Open No. 2001-213417 discloses to press a sealing liner
tightly to a container mouth by inwardly depressing a cor-
ner portion of a shell located between a top panel and a
skirt portion.

[0006] Additionally, in case an inner diameter of a con-
tainer mouth of the wide-open type resealable can is 30
mm or larger, a top height of a curled portion may be
varied individually as a result of forming a thread ridge
on a container mouth. In order to avoid above-mentioned
problem, for example, Japanese Patent Laid-Open No.
2003-251425 discloses a method of forming a resealable
can, by forming a pre-curled portion on an upper end of
a can body first of all, then forming a thread ridge on the
container mouth, and thereafter reforming the curled por-
tion.

[0007] Thus, according to the forming method of wide-
open type resealable can taught by Japanese Patent
Laid-Open No. 2003-251425, the pre-curled portion is
formed on the upper end portion of the can body firstly,
the thread ridge is then formed on the container mouth,
and the curled portion is thereafter formed again. There-
fore, variation in a top height of the curled portion can be
minimized so that an opening torque of the closure can
be reduced. However, as it now stands, further improve-
ment of easiness to open the closure of the wide-open
type resealable can using a welded can body for a three-
piece can having an ovelapped side seam is still demand-
ed.

[0008] Incase ofrolling a thread on a closure mounted
on a container mouth, a thread groove is formed on a
skirt portion of a cap shell along a thread ridge formed
on the container mouth. As a result, a step of a lap side
seam is marked on the thread groove of a closure. Here,
such a step formed on the closure by the step portion of
the lap side seam will be called as a "step mark" herein-
after. Specifically the step portion of the side seam and
the step mark on the thread groove of the closure being
applied tothe container mouth are opposed to each other.
As aresult of various experimentations carried out by the
applicant, the applicant has found that this is one of the
factors to increase an initial torque to open the closure,
if the step mark on the closure has to climbs over the
step portion of the lap side seam when the closure is
twisted.

[0009] In addition to above, a resin film covering an
outer edge of the lap side seam may be peeled, and an
inner coating of the closure may be grinded by the ex-
posed edge. The resultant resin scraps may attach to the
container mouth and it may be mixed into the content.
Moreover, the resin scraps may intervene between a
sealing and the container mouth when the container is
resealed by the closure. As a result, a sealing ability of
the closure is degraded.
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DISCLOSURE OF THE INVENTION

[0010] The presentinvention has been conceived not-
ing the technical background as thus far described, and
its object is to provide a threaded can container, which
is improved in a sealing ability and an easiness to open
a closure mounted on a container mouth, and which is
capable of preventing generation of resin scraps and ad-
herence of such foreign object to the container mouth
when open the closure.

[0011] Inordertoachieve the above-mentioned object,
according to the present invention, there is provided a
threaded can container comprising: a cylindrical can
body comprising a lap side seam where longitudinal edg-
es of a metal sheet are overlapped thereby forming a
step portion; a container mouth formed on an opening
end of the can body where a thread ridge and a curled
portion are formed thereon; a bottom lid seamed to a
lower end of the can body; and a resealable closure,
which is applied to the container mouth, and which has
aresin sealing liner affixed to an inner face of a top panel
thereof and athread groove rolled on a skirt portion there-
of in conformity with the thread ridge, characterized in
that: the thread ridge is formed to rotate the closure in a
direction from an outer step portion formed of an outer
edge of the lap side seam toward an inner layer of the
lap side seam to open the closure.

[0012] According totheinvention, atleastan inner sur-
face of the lap side seam of the can body is covered with
a protective coating.

[0013] In addition to above, according to the threaded
can container of the present invention, the thermoplastic
resin film covering the inner surface of the lap side seam
is a thermoplastic resin tape. A circumferential width of
the resin tape is within a range of 7 to 15 mm, and a
thickness thereof is within a range of 15 to 45 pm. The
resin tape comprises a first layer covering the lap side
seam, and a second layer of biaxially-oriented thermo-
plastic resin formed on the first layer to contact with con-
tent in the can body. A melting point of the first layer is
within a range of 175 to 230°C, and a melting point of the
second layer is within a range of 200 to 255°C. The melt-
ing point of the resin forming the second layer is 15 to
80°C higher than the melting point of the resin forming
the first layer, and the thickness of the first layer is more
than 70 percent of a total thickness of the resin tape.
[0014] In addition to above, according to the threaded
can container of the present invention, a level difference
in the step portion of the lap side seam is 0.07 mm or
smaller, a diameter of the container mouth is reduced
more than 15 percent in comparison with that of the can
body, and a level difference in the step portion of the lap
side seam on top of the container mouth is 0.05 mm or
smaller.

[0015] According to the invention, the thread ridge is
formed on the cylindrical can body having the lap side
seam to rotate the closure in a direction from the outer
step portion of the outer edge of the lap side seam toward
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the inner layer of the lap side seam to open the closure.
In other words, the thread ridge is formed to situate an
inwardly protruding step mark on the inner face of the
closure in front of the outwardly protruding step portion
of the outer edge of the lap side seam, and to open the
closure in a direction in which the inwardly protruding
step mark of the closure is moved away from the out-
wardly protruding step portion of the can body Therefore,
the step mark on the thread groove of the closure will not
be caught in the step portion of the lap side seam when
the closure is rotated to be opened. For this reason, the
closure can be opened easily.

[0016] Moreover,theresinscraps will notbe generated
by the edge of the step portion when the closure is
opened. Therefore, a foreign object will not adhere to the
container mouth of the threaded can container.

[0017] In addition to the above-mentioned advantage,
the thermoplastic resin film covering the inner surface of
the lap side seam will not be cracked, peeled or ruptured
even if severe forming processes are applied to the con-
tainer mouth to form a thread and a curled portion, and
to reduce a level difference of the step portion on the
curled portion thereby improving easiness to open the
closure. For this reason, corrosion resistance can be im-
proved.

[0018] Asexplained above, according to the invention,
at least the inner surface of the lap side seam of the can
body is covered with a thermoplastic resin film. Specifi-
cally, the thermoplastic resin film covering the lap side
seam is a resin tape. The circumferential width of the
resin tape is within a range of 7 mm to 15 mm, and a
thickness thereof is within a range of 15 to 45 pm. The
thermoplastic resin tape comprises a first layer covering
the lap side seam, and a second layer of biaxially-orient-
ed thermoplastic resin formed on the first layer to contact
with the content in the can body. The melting point of the
first layer is within arange of 175 to 230°C, and a melting
point of the second layeris within arange of 200 to 255°C,
that is, the melting point of the resin forming the second
layer is 15 to 80°C higher than that of the resin forming
the first layer. Additionally, the thickness of the first layer
is more than 70 percent of a total thickness of the ther-
moplastic resin tape. For this reason, the lap side seam
can be covered completely with the first layer when the
first layer is melted, even on the corner in between the
inner edge of the lap side seam and the outer layer there-
of. Moreover, since the melting point of the second layer
is higher than that of the first layer, the second layer will
not be melted so that the biaxial orientation thereof can
be kept as it is even if the first layer is fused. Therefore,
the corrosion resistance of the inner surface of the lap
side seam can be improved.

[0019] Further, according to the invention, the thread
ridge is formed to rotate the closure in an opening direc-
tion from the outer step portion formed of the outer edge
of the lap side seam toward the inner layer of the lap side
seam. Also, the can container of the invention comprises
the outwardly curled portion on the upper end of the con-
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tainer mouth where the inner surface of the metal sheet
is reversed to be outer face. This means that the lap side
seam is also revered on the top end of the curled portion
and the step portion thereof has to be situated against
the rotational direction of the closure. However, accord-
ing tothe invention, the lap side seam on the inner surface
of the can body is covered with the resin tape so as to
minimize the level difference of the lap side seam thereby
smoothening the step portion as much as possible.
Therefore, interference between the step portion on the
curled portion and the liner affixed to the closure can be
minimized.

[0020] For the reasons mentioned above, the initial
torque for opening the closure is reduced so that the clo-
sure can be opened smoothly even if the container mouth
is pressed tightly against the sealing liner toimprove seal-
ing ability.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1is a front view showing one example of a wide-
opentype resealable can of the invention comprising
a roll-on closure.

Fig. 2 is a front view showing an unthreaded metal
closure and a can body before a bottom lid is seamed
thereto.

Fig. 3 is a sectional view partially showing a curled
portion and a liner.

Fig. 4 is an enlarged sectional view schematically
showing a rotational direction to open the closure,
and an engagement of a lap side seam of the can
body and a step mark of the closure.

Fig. 5 is an enlarged sectional view showing a clear-
ance between the can body and the closure when
the closure is being rotated to reseal the can.

Fig. 6 (A) is an enlarged sectional view partially
showing an engagement of the curled portion of the
container mouth and the liner before the closure is
rolled-on, and Fig. 6 (B) is an enlarged sectional view
partially showing the thread rolled on the closure.
Fig. 7 is a sectional view partially showing the welded
lap side seam.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0022] Herewillbe explained a preferable embodiment
of the present invention. As illustrated in Figs. 1 and 2,
a metal resealable can 1 (i.e., a can body except for a
closure) comprises a welded can body 2 and a bottom
lid 3 seamed to a lower end of the can body 2. More
specifically, the welded can body 2 comprises a cylindri-
cal trunk portion 4, a container mouth 5 formed on an
upper portion of the trunk portion 4, and the bottom lid 3
seamed to a lower open end of the can body 2. A metal
pilfer-proof closure 7 having a resin liner 6 is applied to
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the container mouth 5, and a thread groove 9 is rolled on
a skirt portion 8 of the closure 7 by a known capping
apparatus.

[0023] On the other hand, a thread ridge 10 is formed
on an outer circumferential face of the container mouth
5, and an annular bead 11 is formed below the thread
ridge 10. Specifically, an inner face of the skirt portion 8
where the bead 11 is formed is recessed but an outer
face thereof atthe same portionis protruded. The annular
bead 11 is formed by pressing a lower end of the closure
7 (i.e., a lower portion of a pilfer-proof band 12 situated
at the lower end of the skirt 8) mounted on the container
mouth 5 against a lower portion of the container mouth
5 using a (not shown) forming roller of the capping ap-
paratus. At this stage, the pilfer-proof band 12 has not
yet been detached from the closure 7 so that the closure
7 mounted on the container mouth 5 can be fastened at
the bead 11.

[0024] The closure 7 used in this embodiment com-
prises a metal shell 13 and a resin sealing liner 6. The
shell 13 comprises a top panel 14 and a cylindrical skirt
portion 8 extending from a circumferential edge of the
top panel 14, and the liner 6 is affixed to an inner face
(i.e., a lower face) of the top panel 14. Prior to mounting
the closure 7 on the container mouth 5 of the can body
2 and toroll a thread on the skirt portion, the lower portion
of the skirt 8 of the closure 7 (or the shell 13) below a
portion where the thread is to be rolled has been sheared
intermittently in the circumferential direction to form hor-
izontal slits 12A and bridges 12B. Therefore, the pilfer-
proof band 12 is separated from the closure 7 when the
closure 7 is twisted and the bridges 12B situated between
the slits 12A are thereby broken.

[0025] A material of the closure 7 (or the shell 13) is
not especially limited to a specific material. For example,
an aluminum alloy sheet, in which an epoxy-phenol resin
containing olefinic resin powder, is applied to an inner
face thereof is uses as a metal material of the closure 7.
Onthe other hand, a resin material, for example, a blend-
ing resin consisting of low density polyethylene and eth-
ylene-propylene rubber polymer, a blending resin con-
sisting of polypropylene and styrene elastomer,
elestomer polyester and so on are used as a material of
the liner 6. The liner 6 is formed by a known molding
method, specifically, by pressing the melting resin mate-
rial onto an inner face of the top panel 14.

[0026] According to the embodiment, a neck portion is
formed on the cylindrical welded can body 2 by reducing
a diameter of an open end side of the can body 2, and a
thread ridge (or a male thread) 10 and the bead 11 are
formed on the neck portion. As a result of various exper-
imentations in this kind of welded can body, the applicant
has found that easiness to open the closure 17 may be
deteriorated depending on an orientation of a step portion
15 formed on an outer surface of the can body 2.
[0027] Here will be explained the welded can body 2
and the step portion 15. The welded can body is formed
by the following procedure. First of all, the above-men-
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tioned metal sheet is cut into a size of the can body Then,
the metal sheet is rolled into a cylindrical configuration,
and longitudinal edge portions of the metal sheet are
slightly overlapped and welded together. Fig. 4 is an en-
larged sectional view showing the lap side seam 16 thus
structured. As shown in Fig. 4, a thickness of the lap side
seam 16 is thicker than that of the remaining portion of
the metal sheet, and step portions are formed at both
inner and outer edges of the overlapped metal sheet.
Those inner and outer step portions inevitably protrude
in the opposite directions. Specifically, in the example
shown in Fig. 4, the step portion at the edge of the outer
layer of the metal sheet protrudes outwardly. To the con-
trary, the step portion at the edge of the inner layer of the
metal sheet protrudes inwardly.

[0028] At the stage of rolling a thread on the closure 7
mounted on the container mouth 5, the skirt portion 8 of
the shell 13 is pushed by the thread forming rollers
against the container mouth 5 along the thread ridge 10.
As a result, the step portion 15 of the lap side seam 16
on the neck portion is marked on the closure 7. In other
words, a step mark 17 is formed on the thread groove 9
of the closure 7 by the step portion 15 of the can body 2.
Consequently, the step mark 17 formed on the thread
groove 9 of the closure 7 and the step portion 15 of the
lap side seam 16 of the can body 2 are being opposed
to each other after the completion of the mounting proc-
ess the closure 7 on the container mouth. More specifi-
cally an inclined face of the step mark 17 on the inner
face of the closure 7 and an end face of the outer layer
of the lap side seam 16 (i.e., the outer step portion 15)
are being opposed to each other. In other words, the step
mark 17 on the thread groove 9 formed on the inner face
of the closure 7 and the step portion 15 on the outer face
of the neck portion or the container mouth 5 are engaged
with each other.

[0029] It has been found that a bigger initial rotational
torque is required to open the closure 7 if the closure 7
has to be rotated in a direction in which a recession of
the step mark 17 on an inner face of the closure 7 climbs
over the protrusion of the step portion 15 of the lap side
seam 16 on the container mouth 5.

[0030] In addition to above, a coating on an edge of
the outer step portion 15 may be scraped off with the
inner step mark 17 of the closure 7, and a coating on the
inner face of the closure 7 may also be scraped off with
the edge of the outer step portion 15, when the inner step
mark 17 goes beyond the outer step portion 15 of the lap
side seam 16. As a result, generated coating scraps (i.e.,
resin scraps) may adhere to the container mouth 5 and
a sealing ability of the closure is thereby degraded when
the closure reseals the container. Moreover, the gener-
ated resin scraps may be mixed into the content to de-
teriorate hygiene of the content.

[0031] Inorderto preventabove-mentioned problems,
according to the welded can body 2 of the invention, the
recession of the step mark 17 on the thread groove 9 of
the closure 7 is opposed to the protrusion of the step
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portion 15 of the lap side seam 16 on the container mouth
5 when the closure 7 is being mounted on the container
mouth 5, and the closure 7 is rotated in the direction to
separate the step mark 17 away from the step portion 15
when it is opened. Specifically, the thread ridge 10 is
formed to rotate the closure 7 in the direction from the
outer (or upper) edge of the lap side seam 16 toward the
inner (lower) layer when twisting the closure 7. For this
reason, the recession of the step mark 17 on the inner
face of the closure 7 will not climb over the step portion
15 of the outer edge of the lap side seam 16 even if the
closure 7 is rotated to be opened.

[0032] Once the closure 7 is opened, the pilfer-proof
band of the closure is detached from the closure 7 and
the skirt portion of the closure is expanded outwardly.
Therefore, when the closure 7 is applied again to the
container mouth 5 to reseal the can 1, a clearance be-
tween the thread ridge 10 and the thread groove 9, and
a clearance C between the outer protrusion of the step
portion 15 and the inner recession of the step mark 17
are broader than those before the closure 17 is opened,
as shownin Fig. 5. For this reason, interference between
the step portion 15 and the step mark 15 will not interrupt
rotation of the closure 17 on the container mouth 5 when
resealing the can 1.

[0033] The curled portion 18 formed at the upper end
of the welded can body 2 is curled outwardly, that is, the
lap side seam 16 is reversed at the top portion of the
curled portion 18. Consequently, an orientation of the
protrusion of the step portion 15 on the top portion of the
curled portion 18 is opposite to that on the outer face of
the container mouth 5. Therefore, such level difference
on top of the curled portion 18 has to be reduced smaller
than that on the step portion 15 on the thread ridge 10
so as to minimize adverse affect on the initial rotational
torque to open the closure 7. For this purpose, the level
difference resulting from an overlapping of the longitudi-
nal edge portions of the metal sheet has to be minimized
as small as possible atthe stage of rolling the metal sheet
into the cylindrical can body 2. Specifically, the longitu-
dinal edge portions of the metal sheet are welded togeth-
er to limit the level difference preferably to 0.07 mm or
smaller. In addition, it is preferable to reduce a diameter
of the container mouth 5 more than 15 percent in com-
parison with that of the welded can body 2, so astoreduce
the level difference of the step portion 15 on the container
mouth 5 by a compressing force from a circumferential
direction.

[0034] In case the can body is formed by so-called the
"die-neck forming method", a reducing rate of the diam-
eter of the container mouth 5 with respect to the can body
2 is smaller than 15%. Therefore, deforming effect on the
lap side seam 16 is insufficient to reduce the step thereof.
[0035] A closure, in which a top panel 14 is depressed
significantly as shown in Fig. 6 (A) may also be used to
close a wide-open type resealable can, instead of a clo-
sure in which a top panel thereof is substantially flat. The
above-mentioned reducing rate of the diameter of the
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container mouth is effective in case of applying this kind
of closure to the container mouth.

[0036] Specifically, in case of forming the curled por-
tion 18 by curling the opening end of the container mouth
5 preliminary, and thereafter pressing the curled portion
18 inwardly, the formed curled portion 18 is thinned and
vertically long. Therefore, a contact load between the
curled portion 18 and the liner 6 established by a com-
pressive load pressing the top panel 14 is smaller than
that between a rounded (or deformed) curled portion and
the liner. For this reason, sealing ability of the closure
may be degraded. In order to enhance the contact load
between the curled portion 18 and the liner 6, a corner
portion 14a of the panel 14 is pressed outwardly and a
corner portion 7a of the closure 7 is pressed inwardly,
when rolling a thread around the container mouth 5. As
a result, the curled portion 18 is pressed tightly by the
liner 6 from both sides, and sealing ability of the liner 6
is thereby enhanced. Here, even in case the curled por-
tion 18 is thinned as explained above, the step of the lap
side seam 16 on the top of the curled portion 18 contact-
ing to the liner 6 can be reduced to 0.05 mm or smaller
by reducing the diameter of the container mouth 5 at the
above mentioned reducing rate, and deterioration in the
easiness to open the closure is thereby minimized.
[0037] Basically the lap side seam 16 of the can body
2 is bonded or welded. In case of welding the lap side
seam 16, a coating layer 19 is applied to an inner face
of a steel sheet except for both longitudinal edge portions
to be welded in width of approximately 1.5 to 3.0 mm, as
shown in Fig. 7. Both longitudinal edge portions of the
steel sheet are thus welded without coating, therefore,
the welded region has to be covered with a coating to
ensure corrosion resistance. As explained above, a step
is unavoidably formed at the lap side seam in conse-
quence of forming the cylindrical trunk portion 4. The cy-
lindrical can body 2 including the trunk portion 4 is thus
formed, and the inner face thereof is covered with the
coating layer 19 except for the lap side seam 16.
[0038] Theuncoated innersurface of the lap side seam
16 is to be covered with a protective coating. In order to
ensure both coating ability of the coating and workability,
a width of a protective coating 20 shown in Fig. 7 is kept
within the range of 7 to 15 mm. The protective coating
20 may consist of a single layer but also consist of a multi
layers, and a coating material may be a lacquer but also
be a resin tape.

[0039] A curable synthetic lacquer, more specifically,
athermoset synthetic resin of polyethylene series or phe-
nol series can be used as the protective coating. How-
ever, ahardness of those kinds of the thermoset synthetic
resins increases after heating. Therefore, the coating
composition may be cracked or come off during necking
and curling steps of the opening end of the container
mouth 5, and pressing step of the folded layer of the
curled portion. Thus, it is difficult to apply the coating
thickly For this reason, the resin tape is more favorable
taking into consideration corrosion resistance.

10

15

20

25

30

35

40

45

50

55

[0040] In case of using the protective coating on the
step portion 15 of the lap side seam 16, a thickness of
the inner protective coating 20 has to be thin. However,
if the thickness of the inner protective coating 20 is in-
sufficient, it is difficult to cover the step portion 15 com-
pletely because of fluid nature of the lacquer. Addition-
ally, the coating may be damaged and the corrosion re-
sistance is thereby degraded as a result of hard forming
processes such as necking and curling so as to improve
easiness to open the closure. Such deterioration in cor-
rosion resistance can be minimized by applying the resin
tape having a constant thickness to the step portion 15.
The resin tape will not be damaged or peeled off even
after a hard forming process to enhance a sealing ability
of the curled portion and flatness of the top of the curled
portion, by curling the opening end of the container mouth
and then pressing the curled portion inwardly. Thus, cor-
rosion resistance can be ensured by employing the resin
tape.

[0041] Incase of coating the step portion 15 by affixing
the resin tape onto the step portion 15, the area where
the resin tape is to be applied is heated to 170 to 230°C,
and then the resin tape is thermally affixed thereon. Both
thermal adhesive resin tape and resin tape having a ther-
mosetting resin adhesive layer are applicable as the inner
protective coating 20. For example, polyester series res-
ins such as a polyethylene terephthalate resin and a poly-
butylene terephthalate resin, a copolyester series resin
consisting of polyethylene terephthalate and isophtha-
lete, a transparent thermoplastic polymer resin selected
from any of a polypropylene resin, a polycarbonate resin,
a polystyrene resin, a polyolefin resin, a vinyl chloride
resin, and a compound consisting of above listed resins
can be used as the resin tape. In order to ensure covering
ability, workability and post-formability, a thickness of the
resin tape to be affixed to the inner lap side seam 16 is
preferably kept within the range of 15 to 45 um.

[0042] Both stretched tape and non-stretched tape
may be used as the resin tape, however, the resin tape
is preferably composed of multi layers such as a first
layer to be affixed to the inner lap side seam 16 and a
second layer as a inner layer formed on the first layer.
Preferably, the first layer consists of a thermoplastic resin
whose melting point is within the range of 175 to 230°C,
and the second layer consists of biaxially-oriented ther-
moplastic resin whose melting point is within the range
of 200 to 255°C.

[0043] In addition to above, the melting point of the
second layer is preferably 15 to 80°C, more preferably,
20 to 40°C higher than that of the first layer. Here, the
thickness of the first layer is more than 70% of the total
thickness of the resin tape. The resin tape is thermally
affixed onto the lap side seam 16, and then heated at the
temperature higher than the melting point of the first layer
but lower than the melting point of the second layer. The
thermoplasticresin, e.g., a polyethylene resin, a modified
polyethylene resin, a polypropylene resin, a modified
polypropylene resin, a polyolefin series resin may also
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be used as the first layer, however, in case the inner
coating layer 19 is a polyester series resins such as a
polyethylene terephthalate resin, the first layer is prefer-
ably formed also of the polyester series resins so as to
enhance adhesiveness with the inner coating layer 19.
In order to ensure corrosion resistance, workability and
post-formability, a thickness of the inner protective coat-
ing 20 is preferably kept within the range of 15 to 45 um,
more preferably, 18 to 30 pm.

[0044] Since the thickness of the first layer is more
than 70% of entire thickness of the resin tape, the inner
lap side seam 16 can be covered completely with the
resin tape even on the corner of the step portion 15.
Therefore, the lap side seam 16 can be prevented cer-
tainly from rusting. In addition, a thickness of the resin
tape covering the inner lap side seam 16 is preferably 15
pmor thicker thereby further reducing the level difference
of the step portion 15 on the surface of the curled portion
18. As a result, the level difference of the step portion 15
on the surface of the curled portion 18 covered with the
resin tape can be kept smaller than 0.05 mm, more pref-
erably smaller than 0.04 mm. Therefore, resistance be-
tween the curled portion 18 and the liner 6 to be generated
when open the closure can be minimized.

[0045] If the thickness of the resin tape covering the
inner lap side seam 16 is thinner than 15 wm, it is difficult
to feed and handle the resin tape at a step of affixing the
resin tape to the inner lap side seam. To the contrary, if
the thickness of the resin tape is excessively thick, spe-
cifically, thicker than 45 pm, it is difficult to cut the resin
tape and it is economically disadvantageous.

[0046] An ordinary material for three-piece canis used
for the can body 2 of the embodiment. For example, a
tin free steel having two-layered coating of chrome metal
and hydrated chrome, a tin plated chromate steel sheet,
an extremely thin tin plated steel sheet prepared by ap-
plying nickel plating and diffusion treatment and then ap-
plying tin plating and chromate treatment, a nickel plated
and chromate steel sheet and so on can be used. Basi-
cally, one of the faces of those kinds of steel sheets (i.e.,
a face to be an inner face of the can body) is covered
with a coating layer (i.e., below-mentioned inner coating
layer 19), and a thickness thereof is 0.10 to 0.25 mm.
[0047] Specifically, a tin plated steel sheet prepared
by applying tin-plating in the amount of 0.5 to 3.0g/m?
and thereafter applying chemical conversion surface
treatment, a nickel plated steel sheet prepared by apply-
ing nickel plating in the amount of 0.3 to 2.0g/m?2 and
thereafter applying chemical conversion surface treat-
ment, a tin/nickel plated steel sheet prepared by sequen-
tially applying tin-plating in the amount of 0.5 to 2.0g/m?2
and nickel plating in the amount of 0.1 to 0.5g/m2and
thereafter applying chemical conversion surface treat-
ment, a chrome-chromate treated steel sheet, i.e., an
ordinary "tin-free steel sheet" in which a deposition
amount of oxidized chrome is 0.5 to 20 mg/m?2 and so
on, can be uses as a material of the can body 2 of the
invenion.
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[0048] An outer face of the welded can body 2 is to be
decorated with a pattern or letters. Such decoration is
printed, for example: by a dry laminate method compris-
ing laminating a film in which a lubricant and a decorative
pattern is applied in advance, on a metal sheet in which
an adhesive agent is applied on its surface; by a method
comprising applying a lubricant and a decorative pattern
to a synthetic resin film such as a polyethylene tereph-
thalate, applying a thermosetting adhesive agent to an
ink layer and applying a thermoplastic adhesive agent to
a surface of the film to be adhered, and thereafter drying
the film and laminating the film on the metal sheet; or by
amethod comprising printing a decorative pattern on one
of the faces of a film and applying a lubricant thereon,
and laminating other face of the film directly on a metal
sheet. The resin coated metal sheet thus prepared is
formed into a can body of a three-piece can such as a
welded can or cement seamed can by a known body
forming method.

[0049] As mentioned above, the resin film for coating
both inner and outer face of the can of the invention is a
polyester series resin film. In order to ensure heat resist-
ance of the film during a forming and filling steps of the
can and to widen applicability of the can, the film con-
taining alcohol component and acid component and the
melting point thereof is approximate 260°C should be
selected. In addition, it is preferable to use the film with
elongating orientation.

[0050] Theinnercoatingfilm 19is athermoplasticresin
film the thickness thereof is thinner than 20 pm. If the
thickness of the inner coating film 19 is thinner than 5
wm, the film 19 is to be damaged during the can forming
process and the metal sheet material is thereby rusted.
In order to prevent corrosion of the metal sheet material,
it is advantageous to thicken the inner coating 19, how-
ever, it is economically disadvantageous if the thickness
of the inner coating 19 is too thick. Accordingly, the thick-
ness of the inner coating film 19 is preferably kept within
the range of 5 to 20 um.

[0051] On the other hand, an indication of content and
brand are printed on an outer coating film 21 in most
cases, and a thermoplastic resin film the thickness there-
of is thinner than 20 um is used as a material of the outer
coating film 21. If the thickness of the outer coating film
21 is thinner than 8 wm, it is difficult to feed the film 21
at the printing step. To the contrary, if the thickness of
the outer coating film 21 is thicker than 20 pm, an appar-
ent condition is degraded and it is economically disad-
vantageous. Accordingly, the thickness of the outer coat-
ing film 21 is preferably kept within the range of 8 to 20
pwm. Here, a urethane resin is mainly used as a binder of
theink, therefore, a heat-resistance and retort-resistance
of the ink is excellent. A thickness of the ink layer is var-
iable depending to a pattern to be printed.

[0052] The decorative pattern is to be printed on the
film by a known method, and a gravure printing is pref-
erable to improve a showing of the printed can.

[0053] As mentioned above, an adhesive agent may
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be applied to the coating film to be laminated. In this case,
a thickness of the agent is kept within the range of 1 to
10 wm. In order to improve an appearance of a completed
can, the thickness of the adhesive agent is preferably
kept within the range of 5 to 7 wm. Additionally, a white
pigment of oxidized titanium or the like may be added to
the adhesive agent for the purpose of camouflaging metal
color of the metal sheet.

[0054] In order to ensure sufficient adhesive strength
of the printed film to adhere to the can entirely, in other
words, in order to prevent peeling-off of the laminated
film at the can forming and heat sterilization steps after
filling the content in the can, athermosetting organic coat-
ing layer, i.e., a base coating layer may be formed un-
derneath the resin coating film. In order to further improve
vividness of the printed decoration, a white pigment of
oxidized titanium or the like may also be added to ther-
mosetting organic coating layer. Here, an additive
amount of the pigment is within the range of 1 to 30 wt%.
If the additive amount of the pigment is less than 1wt%,
whitening effect is insufficient. To the contrary, a further
improvement of the whitening effect cannot be expected
even if the pigment is added more than 30wt%, and a
coating performance of the coating film tends to be de-
teriorated if the pigment is added excessively. Thus, the
additive amount of the pigment is preferably less than
30wt%, more preferably, within the range of 10 to 25wt%.
In case the white pigment is not added, a thickness of
the coating layer may be 1 to 3 pm, and in case the white
pigment is added, the thickness of the coating layer may
be 5to 15 um.

[0055] As explained above, the thread ridge 10 is
formed around the neck portion of the welded can body
2 to rotate the closure 7 in the direction from the outer
edge of the lap side seam 16 toward the inner layer to
open the closure 7. For this reason, the recession of the
step mark 17 on the thread groove 9 formed on the inner
face of the closure 7 does not have to climb over the step
portion 15 of the outer edge of the lap side seam 16 even
when the closure 7 is rotated to be opened. On the other
hand, the level difference of the step portion on the top
face of the curled portion 18 is smaller than that on the
thread ridge 10. That is, the level difference of the step
portion is reduced by reducing the diameter of the neck
portion of the can body 2 and covering the inner lap side
seam 16 by the resin tape. As a result, resistance be-
tween the curled portion 18 and the liner 6 can be mini-
mized so that the initial torque to open the closure 7 can
be reduced.

[0056] Here will be further explained the film bonded
can. First of all, a metal sheet on which a transparent,
colorless or white resin film is laminated (a titanium white
may be added to an adhesion layer), or a metal sheet
without coating layer is formed into a cylindrical welded
can body 2. Then, a coating film of thermoplastic resin
printed in advance is cut into a size larger than the cir-
cumferential length of the can, and affixed to the outer
circumferential face of the can body 2. The outer lap side
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seam 16 is thus decorated with the printed pattern, and
outer face of the welded can body 2 is repaired at the
same time.

[0057] For example, homo-polyester series resins
such as a polyethylene terephthalate resin and a poly-
butylene terephthalate resin, a copolyester series resin
consisting of polyethylene terephthalate and isophtha-
lete, a transparent thermoplastic polymer resin selected
from any of a polypropylene resin, a polycarbonate resin,
a polystyrene resin, a polyolefin resin, a vinyl chloride
resin, and a compound consisting of above listed resins
can be used as the thermoplastic resin film to be affixed
to the can. The thermoplastic resin film comprises a clear
coating layer on one of the faces thereof, and a decora-
tion is printed on the other face. The decoration pattern
can be printed by a gravure printing method, a flexo-
graphic printing method, a screen printing method, an
electro printing method and so on. Here, in order to en-
sure quality of apparent of the can and vividness of print-
ed pattern, the most preferable printing method is gravure
method.

[0058] It is necessary to use an adhesive agent for
affixing the thermoplastic resin film to the can, which is
capable of preventing the peeling-off of the film even at
the after-mentioned curing step of the coating layer,
threading step, and curling step, and which is capable of
preventing wrinkles on the film and the peeling-off of the
film during a retort process. For this purpose, a thermo-
setting adhesive agent of polyester series, polyurethane
series, epoxy series, polyethylene series and so on may
be used.

[0059] The adhesive agentof polyurethane series con-
sists of polyisocyanate. The adhesive agent of poly-
urethane series may also be prepared by mixing polyiso-
cyanate with a compound of polyol comprising active hy-
drogen which reacts readily with isocyanate group. The
compound of polyisocyanate is exemplified by: an
aliphatic diisocyanate group including ethylene diisocy-
anate, 1.6 hexamethylene isocyanate; alicyclic diisocy-
anate such as isophorone diisocyanate; an aromatic di-
isocyanate group such as naphthalene diisocyanate and
so on. On the other hand, the compound of polyol is ex-
emplified by polyester polyol, polycarbonate poluyol and
so on.

[0060] The adhesive agent of epoxy series is exempli-
fied by: bisphenol A, a phenol resin of diglycydyl ether
and oligomer thereof, ortho phthalic acid diglycydyl ester,
isophthalic acid diglycydyl ester, terephthalic acid digly-
cydyl ester and so on. In addition, a white pigment such
as titanium dioxide and zinc oxide, a yellow pigment such
as zinc chrome, a red pigment such as cinnabar and col-
cothar, a blue pigment such as iron blue and cobalt ul-
tramarine, a green pigment such as chromic green and
green earth and so on can be added to the adhesive
agent used in this embodiment depending on the intend-
ed use.

[0061] In order to prevent seizing of the film during a
high-speed can forming process by improving smooth-
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ness of the outer surface of the thermoplastic resin film,
and toimprove threading performance of the metal sheet,
a clear coating layer is formed on the outermost face of
the film. A coefficient of static friction of the clear coating
layer is 0.2 or smaller, and a material of the clear coating
layer is prepared by adding fine particles of silica series
and organic lubricant to a coating compound of acrylic
or polyester series. A thickness of the clear coating layer
is 0.5 to 4 um. If the thickness of the clear coating layer
is thinner than 0.5 wm, coefficient of friction cannot be
reduced. To the contrary, further reduction of the coeffi-
cient of friction cannot be expected if the thickness of the
clear coating layer is thicker than 4 um. Thus, the clear
coating layer is adapted to improve smoothness of the
outer surface of the thermoplastic resin and to avoid seiz-
ing of the thermoplastic resin film. For example, a material
of the clear coating layer is prepared by adding curing
agent such as an amino resin to a polyester resin, an
epoxy resin, a modified epoxy polyester resin, an acrylic
resin or the like. In addition, a known lubricant may be
added to the curing agent.

[0062] A circumferential length of the printed film to be
affixed to the outer face of the can is 0.5 to 5 mm longer
than that of the can body 2. On the other hand, a longi-
tudinal length of the film is 0.3 to 1 mm shorter than that
of the can body 2 in order not to exceed the height of the
can. In order to prevent oxidization of an exposed area
which is not covered by the film is preferably coated. For
example, suchuncoveredarea, i.e., bothupperand lower
ends of the printed can body is pressed against a felt
impregnated with coating compound.

[0063] Here, a method of printing a decorative pattern
on the outer face of the can body should not be limited
to the above-explained method. That is, a conventional
decoration method, i.e., a conventional printing and coat-
ing method in which an inner face of a uncut metal sheet
material of the can body is coated to improve corrosion
resistance to retain the content, and in which a trademark
indicating the content is printed directly on the face of the
metal sheet to be an outer face of the can body may also
be applied to the invention. Moreover, in order to manu-
facture a wide variety of products in small quantity, a
method of decorating the plain can by covering the can
with a printed cylindrical heat-shrinkable thermoplastic
resin film may also be applied to the invention.

Example

[0064] First of all, an outer coating film was prepared
by applying a thermosetting polyester coating containing
silicone lubricant in thickness of 2 um to a biaxially-ori-
ented polyester film of 12 wm thickness, and the film was
dried. Then, a trademark was printed on the opposite
face of the film (in thickness of 2 um) by the gravure
method using four colors, and an adhesive agent of ure-
thane series to which oxidized titanium was added was
applied to the printing ink layer in thickness of 5 pm. The
film was then dried again. A total thickness of the outer
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printed film was 21 pm.

[0065] The inner coating filmwas prepared by applying
adhesive agent of urethane series in thickness of 1 um
to a biaxially-oriented polyester film of 11 wm thickness.
Accordingly, a total thickness of the inner coating film
thus prepared was 12 pm.

[0066] A chrome-chromate treated steel sheet of 0.19
mm thickness, the hardness thereof was T2.5, was used
in the example. The outer printed film and the inner coat-
ing film were thermally bonded to each face of the steel
sheet.

[0067] The laminated steel sheet thus prepared was
cut into the size of a can body, and rolled into cylindrical
configuration to expose the face to which the outer printed
film was affixed. A portion where longitudinal edges of
the steel sheet were overlapped was welded together,
and a level difference of such overlapping portion was
0.06 mm. An outer surface of the welded lap side seam
16 was covered with the thermosetting lacquer layer 22
of epoxy series, as shown in Fig. 7. On the other hand,
the lap side seam 16 of inner side was covered with a
polyester resin tape 20.

[0068] That is, the first layer of resin tape covering the
inner lap side seam 16 was formed of the thermoplastic
resin the melting pointthereofwas 205°C, and the second
layer was formed of the biaxially-oriented thermoplastic
resin the melting point thereof was 235°C. Thus, the melt-
ing point of the thermoplastic resin forming the second
layer was 30°C higher than that of the thermoplastic resin
forming the first layer. Additionally, the thickness of the
firstlayer was 82 % of the total thickness of the resin tape.
[0069] A diameter of a trunk of the welded can body
thus manufactured was 200 size (inner diameter of the
can trunk was 50 mm), and an open end of the can trunk
side was expanded to 202 size (inner diameter of the
expanded can trunk was 52.35 mm). On the other hand,
multiple times of necking-in was applied to other open
end of the can body to reduce the inner diameter 20%,
i.e., to 40 mm, so as to form a container mouth. Then,
the open end of the container mouth was folded into a
pre-curled portion, and a thread ridge 10 was formed
around the container mouth. The pre-curled portion was
then pressed inwardly (i.e., a seam curling) to reduce the
level difference on the top of the curled portion to 0.04
mm or smaller, and a bead portion was formed at the
lower portion of the neck portion. An aluminum closure,
in which an epoxy-phenol resin containing olefinic resin
powder was applied to an inner face thereof, and in which
a blending resin consisting of low density polyethylene
and ethylene-propylene rubber polymer was used as a
liner, was usedin this example. The closure was mounted
on the threaded container mouth, and a thread groove
(i.e., a female thread) was rolled on a cylindrical skirt
portion along the thread ridge (i.e., a male thread) of the
container mouth by pushing the skirt portion by not shown
thread rollers of a known capping apparatus (e.g., taught
by the U.S. Patent No. 3,760,561) while pressing a top
panel. At the same time, a lower end of a pilfer-proof
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band situated at the lower end of the skirt portion was
tightened to fit to a lower portion of the bead portion by
a not shown band rollers. As a result, a wide-open type
threaded can container in which an outer step portion
formed of the outer edge of the lap side seam was ori-
ented to the opening direction of the closure was pre-
pared.

[0070] Appropriate amount of hot water of 80°C was
filledinthe treaded container thus prepared, and a bottom
lid was seamed to abottom of the can body. The container
was then sterilized in a retort pot at 125°C for 30 minutes
while being pressurized. After that, an initial torque to
open the closure was measured. As a result of the meas-
urement, it was found that the torque for opening the
closure of the example was reduced 10% in comparison
with the torque for opening the closure of the conventional
threaded can container, in which an outer step portion
formed of the outer edge of the lap side seam was ori-
ented against the opening direction of the closure (i.e.,
a can container in which a step portion on the thread
groove and a step mark formed on the closure interfere
with each other when the closure is rotated to be opened).
[0071] After the closure was opened, attachment of
scraps was examined at the outer face of the can body
and the inner face of the closure, especially at the lap
side seam and vicinity thereof. However, no resin scraps
attaching to those portions was found, that is, there was
no problem with the quality of the can. In this example,
the thread was formed to open the closure anticlockwise,
however, the present invention may also be applied to
the can containerin which a closure is opened clockwise,
if the outer step portion formed of the outer edge of the
lap side seam is oriented to the opening direction of the
closure.

Claims
1. A threaded can container comprising:

a cylindrical can body comprising a lap side
seam where longitudinal edge portions of a met-
al sheet are overlapped thereby forming a step
portion;

a container mouth formed on an opening end of
the can body where a thread ridge and a curled
portion are formed thereon;

a bottom lid seamed to a lower end of the can
body; and

aresealable closure, whichis applied to the con-
tainer mouth, and which has a resin sealing liner
affixed to an inner face of a top panel thereof
and a thread groove rolled on a skirt portion
thereof in conformity with the thread ridge;

wherein the thread ridge is formed to rotate the clo-
sure in a direction from an outer step portion formed
of an outer edge of the lap side seam toward an inner
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10

layer of the lap side seam to open the closure.

2. The threaded can container according to claim 1,
wherein:

at least an inner surface of the lap side seam of
the can body is covered with athermoplastic res-
in tape.

3. The threaded can container according to claim 2,
wherein:

the thermoplastic resin film covering the lap side
seam is a thermoplastic resin tape;

a circumferential width of the resin tape is within
arange of 7 to 15 mm, and a thickness thereof
is within a range of 15 to 45 um;

the resin tape comprises a first layer covering
the lap side seam, and a second layer of biaxi-
ally-oriented thermoplastic resin formed on the
first layer to contact with a content in the can;
a melting point of the first layer is within a range
of 175 to 230°C, and a melting point of the sec-
ond layer is within a range of 200 to 255°C;
the melting point of the resin forming the second
layer is 15 to 80°C higher than the melting point
of the resin forming the first layer; and

the thickness of the first layer is more than 70
percent of a total thickness of the resin tape.

4. The threaded can container according to claim 3,
wherein:

a level difference in the step portion of the lap
side seam is 0.07 mm or smaller;

a diameter of the container mouth is reduced
more than 15 percent in comparison with that of
the can body; and

a level difference in the step portion of the lap
side seam on top of the container mouth is 0.05
mm or smaller.
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