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Description

[0001] The present invention relates to a method for
making a reclosable cap.

[0002] A reclosable cap, such as a reclosable cap re-
closable by screwing, also known as a screw cap or twist
off cap, is generally used as a closure for a container
especially a glass bottle or jar, onto which the reclosable
cap is applied, such as by screwing or otherwise. The
reclosable cap is tightly applied on to the container. In
the interior of the container resides a subatmospheric
pressure, such as a vacuum. Such atmospheric pressure
is generally created when the container is hot filled, sub-
sequently closed off with the reclosable cap, and the con-
tent cooled.

[0003] Due to the internal subatmospheric pressure,
the container is relatively difficult to open and a relatively
high force is to be applied by the consumer either man-
ually or using a tool for removing the reclosable cap, such
as by screwing off the screw cap.

[0004] DE-A-4240373 discloses a method for making
reclosable caps. Inthe prior art, itis disclosed thata screw
cap may be provided with a score forming a weakened
section in the screw cap. The score is generally designed
such, that by breaking the score manually an open com-
munication is formed with the interior of the container and
the vacuum released. Thereby the removal of the screw
cap requires less force.

[0005] The formation of the score in the metal reclos-
able cap requires that after scoring the score is to be
coated in order to avoid corrosion and/or metal contact
with the content of the container. The making of such
reclosable cap is difficult, requires specific scoring oper-
ations, and is carried out at relatively low production
speeds. Such low speed retards the production rate or
requires additional parallel scoring operations.

[0006] The present invention has for its object to im-
prove the prior art method for making a reclosable cap,
such that this method can be implemented in a standard
cap producing process an apparatus, and provides flex-
ibility in the production of various types of reclosable
caps, independent of the type and speed of the scoring
operation.

[0007] These objects of a method for making a reclos-
able cap according to the invention are met by providing
a method for making a reclosable cap according to claim
1.

[0008] The method according to the invention is based
on the insight that by providing the metal part with the
score at a location defined by the ultimate position in the
reclosable cap, before the metal layer (or metal sheet)
is coated the objects of the invention are substantially
metand fulfilled. For reasons, thatthe scored metal layer,
or scored metal sheet can be used in the traditional op-
erations and apparatuses for making reclosable caps.
[0009] As indicated above, the method for making the
reclosable cap is independent of the ultimate reclosable
cap to be made because the presence of the score in a
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surface does not interfere with the shape and general
properties of the reclosable cap, and of the shells. Ac-
cording to a preferred embodiment, the score is formed
in the surface of the metal layer forming the outer side
of the reclosable cap. On the other hand, according to
another preferred embodiment the score is formed in the
surface of the metal layer forming the inner side of the
reclosable cap. When the score has been made in a sur-
face which ultimately forms the inner side of the reclos-
able cap, it is not possible for the consumer to monitor
the location of the inside score, and does not know where
to apply a force for breaking the score. It is therefore
preferred, that the non-scored outer surface is provided
with a marking for the identification of the location of the
inside score.

[0010] Traditionally, any type of lacquer, coating,
and/or printing, or the like, may be used for covering the
score formed in a metal surface and thereby avoiding
exposure of the score. Because such score in the metal
surface would be vulnerable to corrosion, and/or make
undesired content, in particular food contact. Examples
of lacquers, coatings, and printing that could be used,
are plastics, such as polyester, polyester-organosol sys-
tems, epoxyphenolic systems, acrylic systems, and
epoxyanhydride systems. The lacquer or coating may
comprise one or more coating layers, such as two or three
coating layers of the same or different composition.
[0011] In a first procedure the metal layer which forms
a metal strip is cut into a metal sheet, which sheets are
scored and then temporarily stored, such as in the form
of a stack. Subsequently, in a second procedure, the
scored metal sheets are taken from the stack and may
be fed in a substantially continuous mannerinto the coat-
ing step (ii) of the method. This provides for flexibility in
the production process, particularly for different produc-
tion rates for on the one hand the scoring and on the
other hand the coating step and forming step. Accord-
ingly, according to the invention, the cut and scored metal
sheet to be coated in step (ii) originates from a stack of
metal sheets.

[0012] The increased flexibility of the method accord-
ing to the invention allows for the use of a scoring oper-
ation which is carried out atarelatively low scoring speed.
An example would be a laser scoring operation, a ham-
mer and anvil operation and/or chemical. Accordingly,
according to the invention, the scoring is carried out ata
relatively low speed, and the coating, cutting and forming
of the reclosable cap is carried out at high speed. This
overcomes the use of duplication or multiplication of low
speed scoring operations in order to produce scored met-
al sheets at a speed which is comparable to the speed
of the remainder method of making reclosable caps.
Thus, the method may be implemented into a reclosable
cap making method and apparatus functioning at any
production speed.

[0013] Another aspect relates to a reclosable cap di-
rectly obtained by the method according to the invention,
the cap comprising a central panel, a circumferential skirt
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provided with reclosable means for reclosable attach-
ment to the container or jar, such as a snapping edge or
a screw thread, and a score provided in a central panel
surface, wherein the score and the central panel surface
are provided with a unitary coating, which may comprise
one or more, such as two or three coating layers. The
presence of a unitary or continuous coating or lacquer
covering the score and the surface in which the score
has been formed, shows that this reclosable cap has
been produced with the method according to the inven-
tion. Preferably the central panel surface provided with
the score forms the inner side of the reclosable cap and
the outer side of the reclosable cap comprises a marking
for the location of the score. Accordingly, the consumer
is guided and alerted to press at a particular location in
order to break the score which is not visible from the
outside.

[0014] Mentioned and another characteristic features
of the method according to the invention will become ap-
parent from the description from various embodiments
of the method according to the invention which are given
for illustrative purposes without the intention to restrict
the invention thereto. For the description reference is
made to the various drawings wherein:

Figure 1 shows a metal coil decoiled for providing a
metal strip;

Figure 2 shows the scored metal strip at locations
defined by the ultimate position for the score in a
screw cap;

Figure 3 shows a perspective view of a stack of
scored metal sheets;

Figures 4 shows a flow diagram of an examples of
a method for making a reclosable cap and figure 5
shows a flow diagram of an example of a method for
making a reclosable cap according to the invention;
Figures 6 and 7 show perspective views of embod-
iments of a reclosable cap directly obtained by the
method according to the invention;

Figure 8 is a cross section over the line VIII-VIII in
figure 7; and

Figure 8a a droplet magnification of droplet Villa in
figure 8.

[0015] The invention will be further illustrated in the
description by reference to a reclosable cap directly ob-
tained by the method according to the invention. But it
will be evident that other types of reclosable caps, such
as a reclosable by snapping, clamping, or the like. But
preferred is a cap reclosable by screwing.

[0016] Figure 1 shows a metal coil 1 which is decoiled
providing a metal strip 2. The width of the metal strip is
dependent on size and number of screw caps to be made
and ranging generally from about 30cm to 150cm, such
as 80 to 120cm. The thickness of the metal strip ranges
generally from about 0.10mm to about 0.30mm, prefer-
ably from about0.14mm to about 0.25 mm, typically about
0.16 mm). The metal for the reclosable cap may be steel,
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a steel alloy, tin plate, aluminum, aluminum alloy, and
mixtures thereof, as well as laminates of metal and a
suitable plastic.

[0017] Turning to figure 2, the metal strip 2 is provided
with scores 3 at locations defined by the ultimate position
in the reclosable cap 15, of which the outer profile is il-
lustrated by phantom circles 4. Rows 5 of scores 3 are
at mutually offset locations such as to use maximum ma-
terial from the metal strip 2 and avoid as much as possible
metal waste. The metal strip 2 may be cut according to
a scroll line 6 following again the offset positions of the
rows 5 of scores 3. The cut metal sheets 7 provided with
the scores 3 are stored in a stack 8. In the method ac-
cording to the invention these cut and scored metal
sheets 7 are introduced into a coating step for providing
at least the scored side of the metal sheet with a coating
9. A suitable coating or lacquer material may be a plastic,
such as polyester, polyester-organosol systems, epoxy-
phenolic systems, acrylic systems, and epoxyanhydride
systems. The lacquer or coating may comprise one or
more coating layers, such as two or three coating layers
of the same or different composition. For a printing coat-
ing may be used also for instance a polyester, conven-
tional inks and top coat polyester, and further also con-
ventional UV system. After coating, lacquering and/or
printing, and cutting the metal layer 2, or metal sheet 7
into shells, the screw capis formed in atraditional manner
(not further described).

[0018] An example of a method for making a screw
cap 15 not belonging to the invention is illustrated by the
flow sheet of figure 4. A metal strip 2 is fed in a continuous
manner to a scoring unit 10, in which, as illustrated in
figure 2, the metal strip 2 is provided with scores 3 at
locations defined by the ultimate position in the screw
caps 15. The scoring operation may be carried out using
a number of scoring units, of which the number could be
equal to the scores to be provided by one or more rows
5, see figure 2. Each such scoring unit 10 may comprise
a laser scoring unit, or a hammer and anvil scoring unit,
and/or chemical scoring unit. It is also possible to use a
massive pair of rolls provided with projections for imprint-
ing the scores 3 into the metal strip 2. The scored metal
strip 11 is fed to a lack ring and/or printing unit 12. At
least the side of the metal strip 11 provided with the
scores 3, is provided with a lacquer or other type of coat-
ing. Particularly, when the score 3 is to be present at the
inside of the screw cap, the other surface of the scored
metal strip is provided with a coating or printing, compris-
ing preferably directions or information for the location
for the inside score 3. The coated/lacquered and/or print-
ed metal strip 13 is then fed to a unit 14 for cutting shells
and forming the screw cap 15.

[0019] A preferred method for making a screw cap 24
according to the invention is illustrated in the flow sheet
of figure 5. The metal strip 2 is fed to a unit 16 for cutting
the metal strip into metal sheets 17. The metal sheet 17
is subsequently carried to a storage unit 18 where the
cut metal sheets 17 are stored in stacks 8. After storage,
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the metal sheets are fed to a unit 19 for scoring the metal
sheets 17. The scored metal sheets 7 are transported to
a storage unit 20, where the cut and scored metal sheets
7 are stored in stacks. Thereafter, the scored metal
sheets 7 are fed to a lacquering/coating/printing unit 21
for providing at least the side provided with the scores 3,
with a lacquer or coating. If relevant or preferred, the
other side may be provided with a coating and/or printing.
The scored and at least coated metal sheets 22 are trans-
ported to a unit 23 for cutting shells and forming screw
cap 24 from the shells.

[0020] Figure 6 shows a screw cap 15 not belonging
to the invention. The screw cap 15 comprises a central
panel 25, a circumferential skirt 26 which is provided at
its inner surface with a screw thread 27. In the alternative
the thread is formed by the skirt curl 34. The central panel
is provided with the score 3. The central panel is further
provided with a vacuum button 28 indicating to the con-
sumer whether a desired vacuum is still present in the
closed container.

[0021] Figures 7 and 8 show a screw cap 24 directly
obtained by the method according to the invention. The
screw cap comprises the central panel 25 and a skirt 26
provided at its inner surface with the screw thread 27.
The central panelis provided atits center with the vacuum
button 28. The score 8 is provided in the inner surface
of the central panel 25. The inner surface 9 is provided
with the coating 9. This coating 9 is unitary for the coating
of the score 8 and of the entire inner surface 29 of the
central panel 25. The outer surface 30 of the central panel
25 is provided with a coating 31, and at the ultimate po-
sition 32 for the score 8 formed into the inner surface 29
of the central panel 25, with a printing reading "PUSH
HERE", see also figure 8a. Accordingly, the consumer is
directed to the position at the outer surface 30 overlying
the score 8 which is to be opened in order to form an
open connection in between the interior of the container
and the outer atmosphere for release of the vacuum. Ob-
viously, the coating 9 and the coating 31 are such, that
when breaking the score 8 also an open connection is
formed through the coatings 9 and 31.

[0022] Although the scores have beendescribedinthe
form of crossed lines, it will be apparent that any form of
score is suitable for use within the ambit according to the
invention, as long as by the application of some manual
force by the consumer the score will be broken and an
open communication with the interior of the container
formed for vacuum release. The score generally has a
residual material thickness of about 30pum to about
70pm, such as about 40pm to about 60um, typically
about 50pm. The force required for breaking the score
is dependent on the residual material thickness and the
type of material, and generally is in the order of about
20N to about 70N, such as about 30N to about 60N, such
as 40N. Other forms suitable are a crescent curved line,
closed and open circles, closed and open ovals and the
like.

[0023] The reclosable caps directly obtained by the
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method according to the invention may have a diameter
of about 2-30cm, such as 3-30cm and the like. The re-
closable cap generally has a circular form but also other
forms, such as circular forms.

[0024] If required for a proper air tight closing of the
reclosable cap on the container, the reclosable cap may
also be provided with a compound at the inner surface
and to be connected with the free end of the container
opening.

Claims

1. Method for making a reclosable cap (24), such as a
reclosable cap reclosable by screwing, comprising
the steps of:

i) providing a metallayer with a plurality of scores
(3) at locations defined by an ultimate position
in the reclosable caps (24) to be formed out of
the metal layer;

ii) providing the scored metal layer (7) on at least
the scored side with a coating (9);

i) cutting shells from the scored metal layer,
which shells include a score; and

iv) forming a reclosable cap (24) from the shell,
with the score at the ultimate position,

characterized in that the scoring is carried out by
low speed scoring, and the coating, cutting and
forming of the reclosable (24) cap is carried out at
high speed, and that the metal layer comprises a
metal sheet (17) cut from a metal strip (2) forming
the metal layer and stored on a stack (8), and the
cut and scored metal sheet (7) to be coated in step
(i) originates from the stack (8) of metal sheets.

2. Method as claimed in claim 1, wherein the score (3)
is formed in the surface of the metal layer forming
the outer side of the reclosable cap (24).

3. Method as claimed by claim 1, wherein the score (3)
is formed in the surface of the metal layer forming
the inner side of the reclosable cap (24).

4. Method as claimed in claim 3, wherein the non-
scored outer surface is provided with a marking for
the location of the inward score.

5. Method as claimed in claims 1-4, wherein the coating
(9) is a lacquer or print.

6. Method as claimed in claims 1-5, wherein the low
speed scoring is laser scoring.

7. Method as claimed in claims 1-6, wherein the reclos-
able cap (24) is provided with external lacquer or
coloured coating or printing.



7 EP 2 848 331 B1 8

Patentanspriiche

1.

Verfahren zur Herstellung einer
wiederverschlieRbaren Kappe (24), wie z.B. einer
wiederverschlieRbaren Kappe, die durch Verschrau-
ben wiederverschlielRbar ist, aufweisend die folgen-
den Schritte:

i) Versehen einer Metallschicht mit einer Mehr-
zahl an Kerben (3) an Stellen, die durch eine
endguiltige Position an den wiederverschlieRba-
ren Kappen (24), die aus der Metallschicht ge-
bildet werden sollen, definiert sind;

i) Versehen der gekerbten Metallschicht (7) zu-
mindest auf der gekerbten Seite mit einer Be-
schichtung (9);

iii) Schneiden von Schalen aus der gekerbten
Metallschicht, wobei die Schalen eine Kerbe
aufweisen;

und

iv) Formen einer wiederverschlieRbaren Kappe
(24) aus der Schale, wobei sich die Kerbe an
der endgiiltigen Position befindet,

dadurch gekennzeichnet, dass das Kerben durch
langsames Einkerben erfolgt und das Beschichten,
Schneiden und Formen der wiederverschliebaren
Kappe (24) mit hoher Geschwindigkeit erfolgt, und
dass die Metallschicht ein Metallblech (17) aufweist,
das von einem Metallstreifen (2), der die Metall-
schicht bildet, geschnitten und auf einem Stapel (8)
gelagert wird, und das geschnittene und gekerbte
Metallblech (7), das gemaR Schritt (ii) beschichtet
werden soll, von dem Stapel (8) von Metallblechen
stammt.

Verfahren nach Anspruch 1, bei dem die Kerbe (3)
in der Oberflache der Metallschicht, welche der Au-
Renseite der wiederverschlieBbaren Kappe (24) ent-
spricht, ausgebildet wird.

Verfahren nach Anspruch 1, bei dem die Kerbe (3)
in der Oberflache der Metallschicht, welche der In-
nenseite der wiederverschlieBbaren Kappe (24) ent-
spricht, ausgebildet wird.

Verfahren nach Anspruch 3, bei dem die nicht ge-
kerbte AufRenflache mit einer Markierung versehen
ist, welche die Position der nach Innen gerichteten
Kerbe anzeigt.

Verfahren nach einem der Anspriiche 1 bis 4, wobei
die Beschichtung (9) eine Lack- oder Druckschicht
darstellt.

Verfahren nach einem der Anspriiche 1 bis 5, wobei
das langsame Einkerben durch eine Laserkerbung
erfolgt.
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7. Verfahren nach einem der Anspriiche 1 bis 6, wobei

die wiederverschlielbare Kappe (24) mit einer au-
Reren Lackschicht oder mit einer farbigen Beschich-
tung oder Druckschicht versehen ist.

Revendications

Procédé de fabrication d’'un bouchon refermable
(24), comme un bouchon refermable pouvant étre
refermé par vissage, comprenant les étapes
suivantes :

i)lafourniture d’'une couche métallique avecune
pluralité d’incisions (3) a des emplacements dé-
finis par une position finale dans les bouchons
refermables (24) a former a partir de la couche
métallique ;

ii) la fourniture de la couche métallique incisée
(7) sur au moins le coté incisé avec un revéte-
ment (9) ;

iii) la découpe de coques a partir de la couche
métallique incisée, les coques incluant une
incision ; et

iv) la formation d’un bouchon refermable (24) a
partir de la coque, avec l'incision a la position
finale,

caractérisé en ce que l'incision est réalisée par in-
cision a petite vitesse, et le revétement, la découpe
et la formation du bouchon refermable (24) sont réa-
lisés a grande vitesse, et en ce que la couche mé-
tallique comprend une feuille métallique (17) décou-
pée d'une bande métallique (2) formant la couche
métallique et stockée sur une pile (8), et la feuille
métallique découpée etincisée (7) devant étre revé-
tue a I'étape (ii) provient de la pile (8) de feuilles
métalliques.

Procédé selon la revendication 1, dans lequel l'inci-
sion (3) est formée dans la surface de la couche
métallique formant le c6té extérieur du bouchon re-
fermable (24).

Procédé selon la revendication 1, dans lequel l'inci-
sion (3) est formée dans la surface de la couche
métallique formant le cbté intérieur du bouchon re-
fermable (24).

Procédé selon la revendication 3, dans lequel la sur-
face extérieure non incisée est pourvue d’'un mar-
quage pour 'emplacement de l'incision vers l'inté-
rieur.

Procédé selon I'une quelconque des revendications
1 a 4, dans lequel le revétement (9) est une laque
ou une impression.
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Procédé selon I'une quelconque des revendications
1 a 5, dans lequel l'incision a petite vitesse est une
incision au laser.

Procédé selon I'une quelconque des revendications
1 a 6, dans lequel le bouchon refermable (24) est
pourvu d’une laque externe ou d’un revétement co-
loré externe ou d’une impression externe.
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