178 702 B1

0.
1]

Européisches Patentamt

0’ European Patent Office @ Publication number: 0178 702

Office européen des brevets

B1

@ _ EUROPEAN PATENT SPECIFICATION

Date of publication of the patent specification: 6 nt.cl+: B65D 5/02

17.01.90
@ Application number: 85201473.7

@ Date offiling: 13.09.85

&) A cardboard box with ciosing flaps for semi-automatic closing.

G0 Priority: 14.09.84 DK 4382/84 @

@ Date of publication of application:
23.04.86 Bulletin 86/17 ®@

@ Publication of the grant of the patent:
17.01.90 Bulletin 90/3

Designated Contracting States:
ATBECHDEFR GBITLINL SE

€9 References cited:
NL-B-58535
US-A-3529763

Proprietor: Schur Engineering A/S, Fuglevangsvej 41,
DK-8700 Horsens(DK)

inventor: Jorgensen-Beck, Frode, Langelandsgade 10,
DK-8700 Horsens(DK)

Inventor: Lambach, Heinrich Wilhelm, Bjerrevej 127,
DK-8700 Horsens(DK)

Representative: Smulders, Theodorus A H.J., Ir. etal,
Vereenigde Octrooibureaux Nieuwe Parkiaan 107,
NL-2587 BP 's-Gravenhage(NL)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give notice to
the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in a written reasoned
statement. It shall not be deemed to have been filed until the opposition fee has been paid (Art. 99(1) European patent

convention).

ACTORUM AG



1 EP 0 178 702 B1 2

Description

The present invention relates to a cardboard box
of the type, which is erectable to form a rectanguiar
tube having closing flaps at both ends, the box be-
ing usable for receiving, through one end, an object
to be packed, whereafter the box is closable at that
end by a successive folding in of the closing flaps,
viz. first a folding in of two opposed flaps, then a
folding in of the flap of a third side of the box and fi-
nally a folding in of the closing flap on the opposed,
fourth side panel, whereby the box may be finally
closed by fastening, e.g. by glueing, the fourth clos-
ing flap over the third closing flap.

Machines have, long ago, been developed for
carrying out both the filling and the closing of such
boxes, but the machinery is costly and will normally
require to work with high ouiput capacities. At plac-
es where the output is quite low it is customary to
put the objects into the boxes manually and also to
close the boxes manually, by applying glue to the
fourth closing flap, while by intermediate capacities
simple closing apparatuses will be economically weil
usable for carrying out the closing operations. Nor-
mally such an apparatus will handle the boxes by or
during a through-flow thereof, and it is required
that each box is fed to the closing apparatus upon a
manual folding in of the two first closing flaps, while
the said third and fourth flaps should stand laterally
outwardiy from the box. The apparatus will then op-
erate to fold in the third flap, to apply glue to the
fourth fiap, and to finally fold in the fourth flap.

It is an associated problem, however, that a clos-
ing apparatus of a reasonably simple design do not
operate with the required safety uniess the two first
closing flaps have been entirely folded in and are
maintained folded entirely in until the folding in of
the third flap has been initiated in or by the appara-
tus. Due to the tension created in the cardboard ma-
terial by the folding in of each of the two first clos-
ing flaps it is rather difficult or troublesome to
achieve that the two flaps remain entirely folded,
i.e. it is normally required to manually hold the flaps
folded in while the box is being introduced into the
closing device. For the same reason the filled boxes
cannot be supplied to a buffer magazine, from which
they could be automatically transferred to the clos-
ing device for successive closing, unless some
rather expensive additional equipment is used.

The invention, which seeks to provide a solution
to the above problem, is based on the idea that no
apparatus modification will be needed when instead
the boxes are designed in such a manner that the
folding in of the two first closing flaps will result in a
positive locking of the flaps in their entirely folded
in positions. It has been found that this is in fact
possible to achieve without considerable extra
costs or even without any extra costs or drawbacks
of other kinds.

According to the invention there is provided a
box of the said type, which is characterized by the
features stated in the characterizing clause of
claim 1. The said oblique folding lines at the opposite
sides of the third flap will thus confine respective
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fransverse strip portions connecting the outer side
edges of the two first flaps with the adjacent outer
side edges of the third flap behind the said folding
lines, and when the two first side flaps are folded in
simultaneously these strip portions will push the
third flap outwardly until the side flaps have been
foided in almost entirely, whereby the strip portions
will be entirely folded out such that they are laid
against the inner side of the third flap. Hereby the
third flap will be free to pivot back towards its origi-
nal position projecting axially from the end of the
tube, and such a pivot back will occur automatically
by virtue of the material bias a produced by the pre-
vious outward pivoting of the third flap from its nat-
ural position. When thus the third flap pivots back
of just somewhat towards its initial position the two
side flaps will get locked against being folded out
from their now entirely folded in positions, because
it will require a large outwardly directed pressure on
the insides of these flaps to provoke a renewed
folding out of the third flap.

it should be mentioned that it is known in the art to
make use of closing flaps, where the two side flaps
are connected with the third flap through triangular
portions as defined by the folding line a, with the lat-
ter extended all the way to the corner root, but with-
out the known art having any relevance to the praob-
lems here discussed. In the said known art the trian-
gular portions are fully intact, e.g. for enabling a
surface welding of the triangular portions to the in-
side of the third flap and/or to the outside of the two
side flaps upon the folding in of the third flap, such
a purpose, howerver, being entirely irrelevant to
the invention.

With the use of such intact triangular portions
for the purpose of the invention, e.g. as disclosed
in US-A 3 529 763 and NL-B 58 535, the problem
would arise that the folded together corner panel
portions would show a considerable thickness along
the side edges of the third flap, whereby an undesir-
able "unflat” closure would result from the fourth

closing flap being folded into an adhering engage-

ment with the outside of the third flap.
In the following the invention is described in more
detail with reference to the drawing, in which

Figs. 1-56 are perspective views of one end of a -

box member according to the invention, illustrating
successive phases of the closing of the box end.

The box member shown is a cardboard member,
which from a relevant carton factory is supplied as
a flat tube member, which is erectable to the rectan-
gular tubular shape as shown in Fig. 1. The open end
of the box has two opposite side flaps 2, a lower
closing flap 4 ("third flap"), and an upper closing
fiap 6 ("fourth flap”). In a conventional manner the
corner lines between the flap 6 and the two side
flaps 2 are cut up, while the lower flap 4 is connect-
ed integrally with the two side flaps 2 through trans-
verse strip portions 8.

The non-illustrated opposite end of the box may
be designed in a fully similar manner, though this will
of course not be necessary in any way; thus, the
other end of the box member may be provided with a
so-called self-erecting end closure, which is auto-
matically actuated to close the box end already by
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the erection of the flat starting member into its rec-
tangular tubular shape.

The said strip portions 8 each constitutes a rudi-
ment of a triangular outer area of the lower flap 4
as defined by an oblique folding fine a between the
portions 4 and 8, this line being directed towards
the root corner between the flaps 4 and 2. The fold-
ing line a, starting from the outer edge of the flap 4,
continues inwardly into a transverse slot portion 10
as constituting one leg of an angular slot, the other
leg portion 12 of which stretches inwardly along the
corner line between the flaps 4 and 2, whereby the
slot portions 10 assist in confining the strip portions
8. On the flap 4 the angular slot 10,12 leaves an out-
wardly projecting triangular flap portion 14.

When the object to be packed has been filled into
the box member the operator folds in the side flaps 2
by applying a finger pressure to the area just out-
side the strip portions 8. The folding lines a are
pressed into the material from the outside thereof,
such that by the pressing in of each side flap 2 the
strip portions 8 will show a natural tendency to push
the lower flap 4 downwardly, see Fig. 2. The associ-
ated downward pivoting of the flap 4 will continue
until the side flaps 2 as shown in Fig. 3 have
reached a position, in which the strip portions are
oriented practically vertically downwardly.

When the side flaps 2 are pressed to or almost to
their positions, in which the strip portions 8 are ver-
tical, the lower flap 4 will start pivoting upwardly by
its own tension in the folding line area thereof, and
this pivoting will occur almost smackwise to a hori-
zontal position or to a position slightly below the hor-
izontal plane (Fig. 4), whereby the side flaps 2,
through the strip portions 8, are caused to be en-
tirely folded in. Hereafter a considerable pressure
on the inside of the side flaps 2 will be required for
unfolding these flaps, and in practice the result will
be a self holding locking of the closed side flaps 2.

If the other end of the box member is designed
correspondingly the operator may start closing or
half- closing the other end as here described,
whereby the side flaps will form an introduction stop
for the article to be packed..

Partly closed box members as shown in Fig. 4 may
be fed to a buffer or feeding magazine for automat-
ic transfer to a simple end closing apparatus, which
will cause the lower fiap 4 to be folded upwardly
(Fig. 5), to apply a gluestuff to the underside of the
upper closing flap 6, and to pivot the latter flap
downwardly for adhesively fastening it to the flap 4
over the area shown in hatched lines in Fig. 5,
whereafter the box is finished.

From Fig. 5 it will be noted that the projecting tri-
angular portions 14 at the opposed outer sides of
the closing flap 4 wili serve the purpose of contrib-
uting to an effective adherence of the outermost
flap 6, such that the latter will be adhesively se-
cured over its entire width. The areas 14 are laid
flat against the flaps 2 by intermediate of but a sin-
gle layer thickness, whereby - despite the folded
corner areas - a neat, flat closing of the flaps will
be achievable. The areas of double layer thickness,
i.e. the areas along the strips 8, are located well
spaced from the ends of the glued area, such that
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they are easily pressed slightly inwardly in the box
when the outermost flap 6 is closed, i.e. the folding
connections used will not affect the visual appear-
ance of the closed box end.

Boxes according to the invention may be pro-
duced just as cheap as conventional boxes having
four disintegrated closing flaps, only with the use of
a modified punching tool.

Claims

1. A cardboard box of the type, which is erectable
to form a rectangular tube having at least at one
end four closing flaps projecting lengthwise of the
tube, viz. two opposed side flaps (2), a third flap (4)
therebetween, and an opposite fourth flap (6) adapt-
ed to constitue, by the closing of the box end by
folding in of the four flaps, the outermost or lastly
folded in fiap, which is fastened such as by glueing
over the outside of the said third flap, character-
ized in that the respective two side flaps (2) are
coherent with the third flap (4) along an outer por-
tion of their common edge line, while the innermost
portion (12) of this line is cut up, this cutting line
from its outer end continuing inwardly (10) over the
third flap to an oblique folding line (a) provided in
the outer end area of the third flap along a line
directed towards the respective corner between
the roots of the two adjacent flaps (4, 2) at an angle
of 45° with the length direction of the third flap (4).

2. A box according to claim 1, characterized in
that the cutting line (10, 12) is shaped as an angular
slot leaving a planely projecting corner portion (14)
on the third flap (4).

Patentanspriiche

- 1. Kartonbehélter der Art, die aufrichtbar ist, um
eine rechteckige Hulse zu bilden, die wenigstens an
einem Ende vier in Langsrichtung der Hiilse vor-
springende Verschlussklappen aufweist, und zwar
zwei sich gegenliberliegende Seitenkiappen (2), ei-
ne dazwischen befindliche dritte Klappe (4) und eine
dierser gegeniiberliegende vierte Klappe (6), die
beim Schliessen des Behalterendes durch Einwarts-
falten der vier Klappen die dusserste oder zuletzt
gefaltete Klappe zu bilden vermag und, z.B. durch
Leimaufirag, an der Aussenseite der genannten
dritten Klappe befestigt ist, dadurch gekennzeich-
net, dass die zwei Seitenklappen (2) mit der dritten
Klappe (4) {iber einen dusseren Teil ihrer gemeinsa-
men Kante verbunden sind, wahrend der innere Teil
(12) dieser Kante aufgeschnitten ist, wobei die
Schneidlinie sich von ihrem &usseren Ende nach in-
nen (10) Uber die dritte Klappe fortsetzt bis zu einer
geneigten Faltlinie (a), die sich in der dusseren End-
flache der dritten Klappe langs einer Linie befindet,
die gegen die jeweilige Ecke zwischen den Anséatzen
der zwei benachbarten Klappen (4, 2) im Winkel von
45° zur Langsrichtung der dritten Klappe (4) gerich-
tetist.

2. Behalter nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Schneidlinie (10, 12) als ein ecki-
ger Schlitz ausgebildet ist, der einen flach vorsprin-
genden Eckteil (14) an der dritten Klappe (4) be-
lasst.
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Revendications

1. Une boite en carton du type pouvant étre éri-
gée pour former un tube rectangulaire ayant au
moins a une exirémité quatre volets de fermeture
avancant longitudinalement du tube, a savoir deux
volets latéraux opposés (2}, un troisieme volet inter-
médiaire (4), et un quaitriéme volet opposé (6) ar-
rangé a former, par la fermeture de I'extrémité de la
boite en repliant les quatre volets en dedans, le vo-
let le plus écarté ou le dernier replié en dedans, qui
est fixé, par example par collage sur I'extérieur dudit
troisieme volet, caractérisée en ce que les deux
volets latéraux respectifs (2) sont cohérents au
troisieme volet (4) le long d’'une portion extérieure
de leur ligne limite commune, alors que la portion la
plus profonde (12) de ceite ligne est coupée, et
cette ligne de coupe, de son extrémité, continue en
dedans (10) sur le troisiéme volet 2 un pli oblique (a)
prévu dans la zone d’extrémité du troisiéme volet le
long d'une ligne dirigée vers le coin respectif entre
les pieds des deux volet adjacents (4, 2) sous un
angle de 45° avec la direction longitudinale du troi-
sieme volet (4). .

2. Une boite selon la revendication 1, caractérisé
en ce que la ligne de coupe (10, 12) est formée com-
me une fente angulaire laissant une portion de coin
(14) avangant de fagon plane sur le troisiéme volet
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Fig 3
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