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Description

[0001] The presentinvention relates to the field of the
production of paper covered boxes made of cardboard
such as, in particular but not necessarily, folding carton
or micro corrugated cardboard, and more precisely it re-
lates to an apparatus provided with novel features spe-
cifically in relation to the paper covering unit and step,
when boxes with previously unjoined corners are proc-
essed. The invention further extends to a method accord-
ing to which the apparatus operates.

[0002] Numerous types of apparatuses are known for
forming packaging boxes, in which the boxes themselves
are formed by folding flat blanks made of paper-based
material, undergoing the action of a so-called mould or
pad, which is vertically movable in a reciprocating man-
nerand consists of a block having a shape corresponding
to the box to be made.

[0003] The folding of the blank about the mould, along
both transversal and longitudinal folding lines with re-
spect to the aforesaid feeding direction, occurs by pres-
sure with respect to underlying fixed abutment and guide
means against which the blank abuts by being pushed
in top-bottom direction by the mould itself.

[0004] At this point, there is a need to mutually join the
open flaps of the box at the edges in a so-called corner
joining step. The boxis finally transported toward centring
systems that take care of positioning it with respect to a
sheet of covering paper, on which an adhesive substance
was distributed beforehand, and a so-called covering ma-
chine wraps or envelops the cardboard box with the cov-
ering paper, as for example generally shown in connec-
tion with the wrapping machine of document US3802280.
[0005] With regard specifically to the joining step, the
known technique provides various systems.

[0006] Accordingto a firstand very common traditional
system, use is made of portions of heat-seal tape which
are applied over the contact line between the two open
flaps to be joined.

[0007] With this system, the application of the tape
generates an additional layer of material (the tape itself)
which in turn causes a surface irregularity; it is an irreg-
ularity which remains and is noted after the arrangement
of the covering paper, whose glossy finish may highlight
the ridge that forms due to the effect of the tape portion.
Also, the required application of pressure may cause de-
formations and subsequent irregularities which can be
noticed on the finished box.

[0008] A further aspect of this known system is in con-
nection with the application time of the heat heat-seal
tape, generally of about 0.6 sec, which results in a limi-
tation to the speed and productivity of the machines which
implement this type of solution. Also the need to perform
an initial heating of the machine has an unfavourable
effect in terms of time consumption.

[0009] To summarize, while ensuring an overall relia-
ble operation, the traditional system with tape portions
may result in significant criticalities under certain circum-
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stances.

[0010] Systems have also been proposed in which the
joining of the flap edges occurs by applying hot glue
through the thickness of the material, again after the box
forming step. In particular, the glue is applied prior to
moulding, on the blank in a stationary and flat condition.
However, to confer stability to the joined corners, these
systems require carrying out slanting bevels on the edg-
es, which makes the manufacturing technique of the
blanks more laborious. Furthermore, the application of
the adhesive to the stationary blank prior to moulding
significantly slows down the production speed. In gener-
al, also for this hot glue application system through the
thickness, the already mentioned problem arises in con-
nection with the need for pre-heating the machine.
[0011] Finally, boxes are also known in which the join-
ing is omitted precisely to avoid appearance-related
problems, and the structural stabilization of the box is
transferred to the covering sheet alone. The box thus
obtained has more modest solidity characteristics, which
however remain adequate for certain uses, in which on
the contrary the aesthetic cleanliness deriving from the
complete absence of joining elements or materials is of
particular value and appreciation.

[0012] In greater detail, after the step of centering the
box (in this case with free or unjoined corners) to the
covering paper, the cardboard box with the bottom ad-
hering to the paper is transferred to the covering station
with the lateral wallls of the box keptin the vertical position
by a series of metal guides.

[0013] In the covering station, and this is valid in gen-
eral for known covering operations also with boxes al-
ready joined at the corners, a mould that reciprocates in
the vertical direction (and having slightly smaller dimen-
sions than those of the final box) is inserted into the box,
engaging with it and moving the same downwards so as
to make it cooperate at various heights with fixed folders
that, by abutment, carry out the required folds on the
covering paper sheet. In an equally known way the mould
comprises two superimposed modules, which can be dis-
tanced from one another along the movement axis. Ac-
cordingly, when a first module (the lower one, i.e. the
actual mould) remains inside the box, pressing the bot-
tom of it, the upper module (or counter-mould) can be
lifted so as to allow the folding of the covering sheetabove
the upper edges of the side walls of the box.

[0014] During all these operations, the box that has not
been joined at the corners is by nature unstable, and
technical solutions must be used that keep all the lateral
walls well stuck against the mould, guaranteeing ade-
quate stability and dimensional precision, and therefore
ensuring that the paper adheres to the outer walls of the
box correctly.

[0015] According to the known art, the aforesaid tech-
nical solutions include some technical measures, all un-
satisfactory to various extents. In a first of these, use is
made of vacuum. In particular, channels are formed in-
side the mould through which a suction reaches the sides
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of the mould, attracting the flaps of cardboard resting
thereon, through suitable holes with a shallow counter-
bore such as to realize the required suction effect.
[0016] Despite its mechanical simplicity, this system is
not free from problems. In particular, when the so-called
half-cut or V-shaped groove of the coupling edges of the
side flaps/walls on the corners are not performed per-
fectly, and in particular with a perfectly correct depth,
there ensues a significant reopening force that suction
cannot completely overcome, and pursuant to which the
flaps tend to come detached from the mould. The failed
adherence of the box to the mould therefore generates
a marked qualitative and structural decline of the finished
box. Moreover, the absence of an external mechanical
constraint compromises the certainty of the correct po-
sitioning of the flaps; in fact, any failure or ineffectiveness
of the suction cannot be verified, and if this occurs, the
box continues towards the subsequent covering steps,
which are performed incorrectly generating waste boxes
or even creating jamming problems on the machine.
[0017] Expedients of a mechanical nature have also
been proposed. Among those, there is in particular the
use of small elastic clips, that withhold the flaps in close
adhesion onto the mould, in the upper area of the mould
itself (and therefore on the upper edges of the cardboard
flaps). A physical contrast to the reopening of the flaps
is generated, of a passive nature, i.e. not driven by any
actuator.

[0018] Because of such passive nature, the main dif-
ficulty with this system is related with its fine-tuning. A
tuning that is too loose risks to cause an imperfect ad-
hesion of the flaps, while on the contrary clips with a too
tight set-up may clamp the cardboard, marking or notch-
ing it, with also in this case negative effects in terms of
product quality. Finding the perfect balance between
these two demands, and having a reasonable confidence
that such a balance will be maintained as production ad-
vances, is extremely difficult and, where theoretically
possible, it becomes in practice unacceptably expensive.
[0019] Known systems are therefore unsatisfactory
overall because of the specific problems highlighted
above, and however more generally speaking because
of the difficulty in preventing so-called "bulging", i.e. de-
viation of the planarity of the side walls of the box, for
boxes with relatively unusual proportions and dimension-
al characteristics (e.g. boxes in which the flaps have one
clearly prevalent dimension with respect to another).
[0020] On the other hand, the devising of mechanical
systems that can combine quality and a reliable result
with simplicity and productive economics also clashes
with another restricting factor, that is, the need not to
interfere with the space required for receiving and moving
the box and the structural components of the machine
necessarily employed to support the box and to control
the covering operations. Furthermore, the risk of marks
or scratches being made on the box must be minimised,
as well as that of not causing additional processing times
that slow down the cycle and reduce productivity.
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[0021] The object of the present invention is to over-
come this state of the art, by providing an apparatus and
process that, specifically in relation to a covering sta-
tion/unit directed to boxes with previously unjoined cor-
ners, can lead to obtaining boxes of high quality stand-
ards, with high reliability and with structurally and func-
tionally simple mechanical systems, as well as being able
to prevent the obstruction of the folding movements of
the covering sheet and interferences with the other func-
tional components of the machine.

[0022] Such results are achieved with the apparatus
and process for covering boxes with unjoined corners
according to the present invention, whose essential fea-
tures are defined respectively by claims 1 and 11 here
attached. Otherimportant additional features are defined
by the dependent claims.

[0023] The characteristics and advantages of the ap-
paratus and process for covering cardboard boxes with
unjoined corners according to the present invention will
be apparent from the following description of embodi-
ments thereof, provided by way of non-limiting example
with reference to the appended drawings wherein:

- Figure 1is an axonometric view of a thrusting device
of the apparatus according to the invention, in an
open or inactive position, integrated with a scraping
device in the inactive or retracted position;

- Figure 2 is an axonometric view of the thrusting de-
vice of Figure 1, in a closed or active position,

- Figure 3 and Figure 4 are plan views from above of
the device of the previous figures, with the thrusting
device in the active position and the scraping device
respectively in the inactive position and in the active
position; and

- Figures 5a to 5h show subsequent operating steps
of a process for covering a box, with figures 5d to 5g
that relate in particular to the steps that make use of
thrusting devices such as that shown in figures 1 to
4 (the devices being omitted in Figures 5a, 5b, 5c,
5h), figures 5f and 5g being plan views from above,
the others being axonometric depictions.

[0024] With reference to the above figures, for better
context and understanding of the invention it is appropri-
ate to start from a brief description of the known parts of
the apparatus, and of the likewise known first steps of
the covering process. For this descriptive introduction
reference is made in particular to Figures 5a to 5¢ which
in fact show a covering unit or station with a box in the
first steps of its covering.

[0025] The boxisindicated with A, and can be obtained
in a known way by erecting a flat blank having a bottom
A1, two first side walls A2, A3 and two second side walls
A4, A5, opposite one another two by two and erected
orthogonally from the bottom A1. In the previous produc-
tion step the box A has been coupled to a covering sheet
B arranged, here again, with traditional techniques below
the bottom A1. The sheet B has been pre-glued and is
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located, at the start of the covering process, in the ap-
pointed region as shown in Figure 5a, outstretched in a
flat extension and showing, separated by appropriate
folding lines, various portions B1-B5 adapted to cover
respectively the bottom A1 and the side walls A2-A5. The
latter are erected by folding but, clearly, not stabilized to
each other, a corner joining step being omitted in this
type of boxes, being it replaced by the binding action of
the covering sheet.

[0026] From at least some of the side portions B2-B4
of the covering sheet, tuck-in flaps extend flexibly, to be
tucked-in around the corners and edges of the box side
walls. More precisely in the example, according to a typ-
ical but not limiting solution, such tuck-in flaps comprise
on each of the two first portions B2, B3, i.e. the portions
intended to be erected for covering the pair of first side
walls of the box (the mutually opposite walls that are
erected first), two flaps for wrapping the corners indicated
respectively with B2a, B2b, B3a, B3b (the latter being
indeed only visible in other figures which will be discussed
below). These flaps are actually intended to be turned
around respective sides/corners of the respective first
side walls A2, A3 which are covered by the respective
sheet portion B2, B3, to adhere beyond the corner itself
on the second side walls A4-A5, before the second cov-
ering sheet portions B4, B5 are in turn erected to com-
plete the covering.

[0027] Still with reference to figures 5a to 5c¢, the cov-
ering apparatus as a whole according to the invention
has general characteristics that can be considered alike
those of the prior art, providing in particular a mould 1
with a lower mould module 11 and a counter-mould 12,
reciprocatingly movable according to a moulding direc-
tion Z, and a plate (not shown here) for supporting the
box, in turn movable according to direction Z with known
driving systems. The plate extends over a plane XY or-
thogonal to the moulding direction Z. The aforesaid
movements are in themselves in accordance with the
traditional techniques and insofar they are not specifically
described below must be considered as known and ob-
vious to a person skilled in the art. This is also equally
applicable to the movements of the mould module and
ofthe counter-module which indeed in some of the figures
to which reference will be made below (see namely fig-
ures 5d and 5e) are not even shown, albeit unrealistically,
for the sake of illustrative clarity, in particular to clearly
display the inside the box and the covering operations
on all the corners of the box.

[0028] Once the assembly as described above has
reached the support plate in the starting position (Figure
5a), with the sheet B partially supported also by auxiliary
plates 13, it undergoes the action of the mould 1, with
the lower mould module 11 and the counter-mould 12
that descend together along the direction Z until they are
inserted in the box, striking against the inside of the bot-
tom A1 of the same box itself (Figure 5b), and proceeding
further until the first portions B2, B3 of the covering sheet
B are made to hit respective first cylindrical brushes 2
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(Figure 5c¢). The brushes 2 thus fold, stretch and press
such first sheet portions B2, B3 on respective first side
walls A2, A3 of the box. Therefore, in this step, the first
two side portions B2, B3, are glued to the box, with the
related corner-wrapping flaps B2a, B2b, B3a, B3b that
remain open in this step, coplanar to the portions B2, B3
from which they extend, each in the immediate vicinity
of a corner of the box.

[0029] Now with reference in particular to figures 2 to
4 and 5d to 5g, the main aspect of the present invention
comes into action at this point, and notably relates to the
reliable and precise stabilization of the second walls A4,
A5 against the mould 1 before and during the wrapping
of the corners by the flaps B2a, B2b, B3a, B3b, i.e. the
step that irreversibly stabilizes the connection between
the side walls of the box and that must therefore be per-
formed with utmost accuracy.

[0030] According to the invention, thrusting means 3
are provided, arranged beyond (and below) the folding
means of the first portions of the sheet, namely the brush-
es 2, and comprising a member that is movable between
arest or inactive position, in which the member clears a
region swept by the portions of the sheet B still extended,
thus avoiding blocking them, and an active position in
which with a side entry with respect to the forming direc-
tionitis able to exerta pressure on the outside of asecond
wall A4 or A5, thrusting it onto the mould, pressure that
affects an area of the wall itself not interfering with the
area to be wrapped by the corresponding wrapping flap.
[0031] Preferably, the aforesaid member is rotatable
about an axis of rotation incident with the plane XY, even
more preferably as in the present embodiment an axis
Z’ substantially parallel to the moulding direction Z. The
member, indicated with 31, can therefore in this case and
still advantageously take a configuration, when seen in
section over a plane orthogonal with the axis of rotation,
at a square angle or an angled profile also at an angle
different from 90°.

[0032] As can be noted clearly from Figures 1 to 4, the
member 31 in the present example therefore has a distal
wing 311 with an edge 311a along which the contact for
thrusting the second wall of the box is exerted in the active
position (figures 2, 3 and 4), and a proximal wing 312
angled with respect to the distal wing 311 and through
which the member is supported via a hinge 32 that ma-
terialises the axis of rotation Z’ and that is suitably spaced
from the region occupied/swept by the second portions
B4, B5 still stretched out. The hinge 32 links the member
with afixed structural element of the apparatus, indicated
by the number 4 and visible in particular in Figure 2. The
movement between the active position and the inactive
one (Figure 1), in which the member 31 opens towards
the outside with a rotation over plane XY and frees the
just mentioned passage or sweeping region of the sheet
B, is controlled by a first linear actuator 33 which is ar-
ticulated between a crank 34 integral with the proximal
wing 312 and the fixed structural element 4.

[0033] Stillwith reference to the example, four identical
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thrusting devices 3 are envisaged, although with different
orientations, one for each corner of the base of the box
and as such adapted to carry out its action in proximity
to the relative vertical corner and in association with the
folding of the corresponding wrapping flap, folding which
will be described below. Also in this connection, however,
the described arrangement is not to be intended as lim-
itative.

[0034] Focusing then on the folding of the wrapping
flaps, each thrusting device 3 is associated here in a sin-
gle operating unit with a scraping device 5, in turn sup-
ported by the structure of the apparatus and comprising
an appropriately shaped scraping blade 51, with a longi-
tudinal extension along the direction Z and adapted to
translate in a crosswise direction X aligned with the cor-
responding second side wall A4, A5 of the box, actually
to enter into abutment on the wrapping flap, fold it and
smooth it on such wall. The reciprocating motion of the
scraping blade 51 is activated by its own (second) linear
actuator 52, between a retracted position (Figure 3) and
a maximum advancement position (Figure 4), both in the
space that separates the box from the thrusting member
31inthe active position. An arm 53 supports the scraping
blade 51, which connects the blade 51 to a movable head
of the linear actuator 52 with a certain lateral projection
(i.e. crosswise with reference to the actuation direction).
To prevent mechanical interference between the devic-
es, the actuator 52 of the scraping blade 51 is arranged
above the hinge 32 of the thrusting device, and the arm
53 has freedom of movement in a fracture 312a formed
on the proximal wing 312 of the thrusting member 31.
[0035] Itis now possible to return to the operating se-
quence, controlled as obvious to a person skilled in the
art, by a logical control system of the apparatus. There-
fore, specific reference is made to Figures 5d to 5h, as
well as the already commented Figure 5c.

[0036] Infact, starting again from the situation of Figure
5c, the assembly of the sheet and box is at a lower height
with respect to the initial one, beyond the first cylindrical
brushes 2 that have carried out the covering of the first
side walls A2, A3, leaving open the flaps that will wrap
the corners B2a, B2b, B3a, B3b, while the second por-
tions B4, B5 of the sheet are still coplanar to the bottom
portion B1, in view of a subsequent and final folding by
still underlying second cylindrical brushes 6. As men-
tioned, itis at this height, to be considered as a wrapping
station, that the thrusting devices 3 and the scraping de-
vices 5 are arranged and come into operation. Figure 5b
shows both the devices in the inactive (or open/retracted)
position, having allowed the passage of the boxand sheet
assembly, and in particular of the second stretched out
portions B4, B5 of the latter.

[0037] Figure 5e shows the subsequent step. The
thrusting members 31 of the thrusting devices 3 are ro-
tated (as also indicated by the arrows) to the active po-
sition, pressing gently on the second side walls A4, A5
of the box in adherence to the mould (not shown here,
as mentioned), in an area of the walls themselves that
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cannot be reached and therefore not affected by the
scraping blades in the active position, thus ensuring per-
fect geometric conformity and the perfect matching of the
second walls with the first walls. Maintaining this active
position, and therefore making the arrangement of the
walls of the box definitely stable, the scraping devices
come into action (Figure 5f), with the blades 51 that ad-
vance to their active position, closing the wrapping flaps
B2a, B2b, B3a, B3b around the corners and on the afore-
said walls.

[0038] Itisrightin this step that the advantageous out-
come of the invention is displayed, as the the walls of the
box kept in reliable contiguity to the mould are fundamen-
tal to guarantee the perfect adhesion of the covering pa-
per, wrapping the corner in aesthetically correct and me-
chanically robust way. Even minimal deviations between
the coupling edges of the walls, in turn the consequence
of orthogonality defects, are prevented by the invention,
thus avoiding a "bellows" type connection by only a small
bridge of sheet, with unacceptable creasing from an aes-
thetic point of view and a factor of significant structural
weakening.

[0039] With the return of the devices 3, 5 to the inactive
position (Figure 5g) the covering cycle can be completed
(Figure 5f) with the further descent of the box interacting
with the second brushes 6 that complete the folding of
the covering sheet B making the second portions B4, B5
adhere to the related walls A4, A5. This is therefore a
return to ordinary operation, the upper flaps of paper
sheet being tucked-in inside the box, with known meth-
ods and technologies not subject to the presentinvention
and of which a detailed description is clearly not neces-
sary herein.

[0040] The advantages of the invention are clear from
the present description. The thrust on the side walls on
which the corners are wrapped by the covering sheet,
carried out by active devices with sideways entry/move-
ment, allows rigorous and reliable position control, en-
suring the optimal quality of the finished product. The
thrusting devices are structurally and functionally simple
and, for their being inherently active and controllable, are
free from the fine-tuning problems shown by known clips.
[0041] As mentioned, constructive solutions that are
different from the advantageous one described and illus-
trated above can be made use of. The variations can
affect both the movement kinematics of the thrusting de-
vices (which could also be of a translational or roto-trans-
lational type), and the number and shape of thrusting
devices, this number being clearly also and especially a
function of the specific configuration of the flat blank.
[0042] The drawings clearly depict the machine in a
simplified way, inasmuch necessary for the understand-
ing of the present invention, being it clear that, in reality,
the components specifically intended to reduce the
present invention into practice can be associated and
integrated with other structural elements of the known
type (some of which are for example noticeable in Figure
5h) and however not inherently linked with the functional
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steps here under consideration.

[0043] The presentinvention hasbeendescribed here-
in with reference to preferred embodiments thereof. It is
to be understood that there can be other embodiments
that relate to the same inventive core within the scope of
protection of the attached claims.

Claims

1. A box covering apparatus for the production of cov-
ered cardboard boxes, comprising: moulding means
(1) reciprocating in a moulding direction (Z), adapted
to be inserted inside a box (A) having side walls
erected from a base bottom (A1) but not previously
joined at the corners, and to move said box along
said moulding direction (Z); first and second fixed
folding means (2, 6), arranged in sequence along
said moulding direction (Z) and adapted to cooperate
with said moulding means (1) to fold in sequence
first and second portions of a pre-glued covering
sheet (B) arranged under the box (A) over respective
side walls of the same box (A); scraping means (5)
arranged between said first and second fixed folding
means (2, 6) along said moulding direction, adapted
to move forward and retract along a crosswise direc-
tion to and from an active position in order to fold
respective corner-wrapping flaps of said first por-
tions around said corners; and stabilizing means for
stabilizing at least some of said walls of the box with
respect to said moulding means, characterized in
that said stabilizing means comprise thrusting
means (31), arranged in association with said scrap-
ing means (5) and movable between an inactive po-
sition, in which they clear a region swept by said
second portions (B4, B5) of said sheet (B) in a
stretched out condition before folding, and an active
position in which by entering sideways with respect
to said moulding direction (Z) they are adapted to
thrust at least some of said side walls of the box (A)
against said moulding means (1) during an active
phase of said scraping means (5), exerting a thrust
over an area of the same wall which is not affected
by said scraping means in said active position, and
drive means (33) adapted to drive said thrusting
means between said positions.

2. Apparatus according to claim 1, wherein said thrust-
ing means comprise at least one thrusting member
(31) pivotally supported around an axis of rotation
(Z’)incident on a plane (XY) normal to said moulding
direction (2).

3. Apparatus according to claim 2, wherein said axis of
rotation (Z’) of said pivoting thrusting member (31)

is substantially parallel to said moulding direction (Z).

4. Apparatus according to claim 2 or 3, wherein said at
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10.

1.

least one thrusting member (31), in a sectional view
over a plane orthogonal with the axis of rotation, has
a generally angled profile arrangement, at a square
angle or at an angle greater or less than 90°.

Apparatus according to claim 4, wherein said thrust-
ing member (31) comprises a distal wing (311) with
an edge (311a) adapted to exert the thrusting contact
of a relative box wall in said active position, and a
proximal wing (312) at an angle with respect to said
distal wing (311) and on which the member is sup-
ported via a hinge (32) materializing said axis of ro-
tation (Z’) and spaced from said region swept by said
second sheet portions (B4, B5) in the stretched out
position, said hinge (32) constraining said thrusting
member (31) to a fixed structural member (4) of the
apparatus.

Apparatus according to claim 5, wherein said drive
means (33) comprise, for said at least one thrusting
member (31), a linear actuator (33) hinged between
said fixed structural element (4) and a crank (34)
integral with said proximal wing (312).

Apparatus according to claim 5 or 6, wherein said
scraping means comprise for each thrusting member
(31) a scraping blade (51) adapted to shift between
its active position and a retracted position, both in a
space that separates the box from said thrusting
member (31) in its active position, said scraping
means further comprising a second linear actuator
(52) for actuating said blade (51) and an arm (53),
connecting said blade (51) to said second linear ac-
tuator and projecting sideways with respect to the
direction of actuation, said second actuator (52) be-
ing arranged over said hinge (32) of said thrusting
means (3), said arm (53) being movable within a frac-
ture (312a) formed in said proximal wing (312) of
said thrusting member (31).

Apparatus according to claim 7, wherein said scrap-
ing blade (51) is shaped with a longitudinal extension
along said moulding direction (Z) and is adapted to
translate in a crosswise direction (X).

Apparatus according to any of the claims from 3 to
8, wherein a number of identical thrusting members
(31) are provided, one for each base angle of said
box and each associated with its own scraping
means (51).

Apparatus according to claim 9, comprising four
units, each with a thrusting member (31) and a scrap-
ingmeans (51), arranged in mutually opposing pairs.

A box covering method carried out with an apparatus
according to any of the previous claims, wherein said
thrusting means move from said inactive position to
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said active position in a wrapping station down-
stream of, according to said moulding direction (Z),
a folding step of at least one first portion (B2, B3) of
said covering sheet (B) over a respective first wall
(A2, A3) of said box, thrusting sideways at least a
second wall (A4, A5) of the box; said scraping means
(5) moving then to their active position while the
thrusting means (3) are still in the active position;
subsequently, the scraping means and the thrusting
means move to their inactive position, and finally the
box leaves said wrapping station still according to
said moulding direction to carry out the folding of at
least one second portion (B4, B5) of said covering
sheet on the relative second wall (A4, A5) of the box.

The method according to claim 11, wherein the box
comes to said wrapping station with two mutually
opposed first portions (B2, B3) of said covering sheet
(B) folded over respective first walls (A2, A3) of said
box, said thrusting means (3) thrusting two mutually
opposed second walls (4, 5) before said scraping
means (5) fold respective pairs of wrapping flaps
(B2a, B2b, B3a, B3b) of said second portions (B2,
B3) of said sheet.

Patentanspriiche

1.

Vorrichtung zum Abdecken einer Schachtel fur die
Herstellung von abgedeckten Kartonschachteln,
wobei enthalten sind: Formeinrichtungen (1), die in
einer Formrichtung (Z) hin und her gehen, ausgelegt,
um innerhalb einer Schachtel (A) eingesetzt zu wer-
den, die Seitenwande hat, die von einem Basisbo-
den (A1) aufgerichtet, aber nicht vorher an den
Ecken verbunden sind, und um die Schachtel in der
Formrichtung (Z) zu bewegen; erste und zweite fi-
xierte Falteinrichtungen (2, 6), die aufeinanderfol-
gend langs der Formrichtung (Z) angeordnet und
ausgelegt sind, um mit den Falteinrichtungen (1) zu-
sammenzuwirken, um aufeinanderfolgend erste und
zweite Teile eines vorgeleimten Abdeckbogens (B),
derunter der Schachtel angeordnetist, iiber entspre-
chende Seitenwande derselben Schachtel (A) zu fal-
ten; Streicheinrichtungen (5), die zwischen den ers-
ten und zweiten fixierten Falteinrichtungen (2, 6)
langs der Formrichtung angeordnet sind, ausgelegt,
um sich in einer kreuzweisen Richtung zu und von
einer aktiven Position vorwarts zu bewegen bzw. zu-
riickzuziehen, um entsprechende eckenumhiillende
Laschen der ersten Teile um die Ecken zu falten;
und Stabilisiereinrichtungen zum Stabilisieren we-
nigstens einer der Wande der Schachtel bezuglich
den Formeinrichtungen, dadurch gekennzeichnet,
das die Stabilisiereinrichtungen ferner Schiebeein-
richtungen (31), die in Verbindung mit den Streich-
einrichtungen (5) angeordnet und zwischen einer in-
aktiven Position, in der sie eine Region freigeben,
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die von den zweiten Teilen (B4, B5) des Bogens (B)
in einem ausgestreckten Zustand vor dem Falten
Uberdeckt ist, und einer aktiven Position bewegbar
sind, in der sie durch seitliches Eintreten bezliglich
der Formrichtung (Z) ausgelegt sind, wenigstens ei-
nige der Seitenwande der Schachtel (A) gegen die
Formeinrichtungen (1) wahrend einer aktiven Phase
der Streicheinrichtungen (5) zu schieben, was einen
Schub Uber einen Bereich derselben Wand ausiibt,
die nicht von den Streicheinrichtungen in der aktiven
Position beeinflusst wird, und Antriebseinrichtungen
(33) enthalten, die ausgelegt sind, die Schiebeein-
richtungen zwischen den Positionen anzutreiben.

Vorrichtung nach Anspruch 1, wobei die Schiebe-
einrichtungen wenigstens ein Schiebeglied (31) ent-
halten, das drehbar um eine Drehachse (Z’) gehalten
ist, die auf einer Ebene (XY) steht, die normal zu der
Formrichtung (Z) ist.

Vorrichtung nach Anspruch 2, wobei die Drehachse
(Z’) des sich drehenden Schiebeglied (31) im We-
sentlichen parallel zu der Formrichtung (Z) ist

Vorrichtung nach Anspruch 2 oder 3, wobei das we-
nigstens eine Schiebeglied (31) in einer Schnittan-
sicht Gber eine Ebene orthogonal zu der Drehachse
eine allgemein abgewinkelte Profilanordnung hat mit
einem rechten Winkel oder mit einem Winkel gréRer
oder kleiner als 90°.

Vorrichtung nach Anspruch 4, wobei das Schiebe-
glied (31) enthalten einen distalen Fligel (311) mit
einem Rand (311a), der ausgelegt ist, um einen
Schiebekontakt einer entsprechenden Schachtel-
wand in der aktiven Position auszuliben, und einen
proximalen Fligel (312) unter einem Winkel beziig-
lich dem distalen Fligel (311) und an dem das Glied
Uber ein Gelenk (32) gehalten ist, das die Drehachse
(Z’) verkérpert und von der Region beabstandet ist,
die von den zweiten Bogenteilen (B4, B5) in der aus-
gestreckten Position freigegeben ist, wobei das Ge-
lenk (32) das Schiebeglied (31) an ein fixiertes struk-
turelles Glied (4) der Vorrichtung bindet.

Vorrichtung nach Anspruch 5, wobei die Antriebs-
einrichtungen (33) fiir das wenigstens einen Schie-
beglied (31) einen linearen Aktuator (33) enthalt, der
zwischen dem fixierten strukturellen Glied (4) und
einem Hebel (34) angelenkt ist, der integral mit dem
proximalen Fligel (312) ist.

Vorrichtung nach Anspruch 5 oder 6, wobei die
Streicheinrichtungen fiir jedes Schiebeglied (31) ei-
ne Streichklinge (51) enthalt, die ausgelegt ist, um
sich zwischen ihrer aktiven Position und einer zu-
rickgezogenen Position zu verschieben, die beide
in einem Raum sind, der die Schachtel von dem
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Schiebeglied (31) in seiner aktiven Position trennt,
wobei die Streicheinrichtungen ferner einen zweiten
linearen Aktuator (52) zum Betatigen der Klinge (51)
und einen Arm (53) enthalt, der die Klinge (51) mit
dem zweiten linearen Aktuator verbindet und seitlich
beziiglich der Betatigungsrichtung vorsteht, wobei
der zweite Aktuator (52) Uber dem Gelenk (32) der
Schiebeeinrichtungen (3) angeordnet ist, wobei der
Arm (53) innerhalb einer Fraktur (312a) beweglich
ist, die in dem proximalen Fliigel (312) des Schiebe-
gliedes (31) ausgebildet ist.

Vorrichtung nach Anspruch 7, wobei die Streichklin-
ge (51) mit einer longitudinalen Ausdehnung langs
der Formrichtung (Z) geformt und ausgelegt ist, um
in einer kreuzweisen Richtung (X) zu Gbertragen.

Vorrichtung nach einem der Anspriiche 3 bis 8, wo-
bei eine Anzahl von identischen Schiebegliedern
(31) vorgesehen sind, eines fiir jeden Basiswinkel
der Schachtel und jedes verbunden mit seinem ei-
genen Streicheinrichtungen (51).

Vorrichtung nach Anspruch 9, wobei vier Einheiten
enthalten sind, jede mit einem Schiebeglied (31) und
einer Streicheinrichtung (51), angeordnet in wech-
selseitig gegenliberliegenden Paaren.

Verfahren zum Abdecken einer Schachtel, ausge-
fuhrt mit einer Vorrichtung nach einem der vorher-
gehenden Anspriiche, wobei sich die Schiebeein-
richtungen von der inaktiven Position zu der aktiven
Position in einer gemaf der Formrichtung (Z) strom-
abwartigen Umhillungsstation einen Faltschritt von
wenigstens einem ersten Teil (B2, B3) des Abdeck-
bogens (B) Uber eine entsprechende erste Wand
(A2, A3) der Schachtel bewegen, was wenigstens
eine zweite Wand (A4, A5) der Schachtel seitlich ver-
schiebt; wobei die Streicheinrichtungen (5) sich
dann zu ihrer aktiven Position bewegen, wahrend
die Schiebeeinrichtungen (3) noch in ihrer aktiven
Position sind; wobei sich die Streicheinrichtungen
und die Schiebeeinrichtungen dann in ihre inaktiven
Positionen bewegen, und abschlieRend die Schach-
tel die Umhiillungsstation noch entsprechend der
Formrichtung verlasst, um das Falten wenigstens ei-
nes zweiten Teils (B4, B5) des Abdeckbogens an
der entsprechenden zweiten Wand (A4, A5) der
Schachtel auszufiihren.

Verfahren nach Anspruch 11, wobei die Schachtel
zu der Umhullungsstation mit zwei wechselseitig ge-
geniberliegenden ersten Teilen (B2, B3) des Ab-
deckbogens (B) Uber entsprechenden ersten Wan-
den (A2, A3) der Schachtel gefaltet kommt, wobei
die Schiebeeinrichtungen (3) zwei wechselseitig ge-
geniberliegende zweite Wande (4, 5) verschieben,
bevor die Streicheinrichtungen (5) entsprechende
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Paare von umhillenden Laschen (B2a, B2b, B3a,
B3b) der zweiten Teile (B2, B3) des Bogens falten.

Revendications

Appareil de recouvrement de boites pour la produc-
tion de boites en carton recouvertes, comprenant :

des moyens de moulage (1) animés d’un mou-
vement de va-et-vient dans une direction de
moulage (Z), adaptés pour étre insérés a l'inté-
rieur d’'une boite (A) ayant des parois latérales
érigées a partir d'un fond de base (A1) mais non
précédemment jointes a leurs coins, et pour dé-
placer ladite boite le long de ladite direction de
moulage (Z) ;

des premier et second moyens de pliage fixes
(2, 6), disposés en séquence le long de ladite
direction de moulage (Z) et adaptés pour coo-
pérer avec lesdits moyens de moulage (1) pour
plier en séquence des premiére et seconde par-
ties d’une feuille de recouvrement préencollée
(B) disposé sous la boite (A) sur les parois laté-
rales respectives de la méme boite (A) ;

des moyens de raclage (5) disposés entre les-
dits premier et second moyens de pliage fixes
(2, 6) le long de ladite direction de moulage,
adaptés pour se déplacer vers I'avant et se ré-
tracter le long d’'une direction transversale vers
et depuis une position active afin de plier les
rabats d’enroulement de coin respectifs des di-
tes premieres parties autour des dits coins ; et
des moyens de stabilisation pour stabiliser au
moins certaines des dites parois de la boite par
rapport auxdits moyens de moulage,
caractérisé en ce que lesdits moyens de sta-
bilisation comprennent des moyens de poussée
(31), agencés en association avec lesdits
moyens de raclage (5) et mobiles entre une po-
sition inactive dans laquelle ils sont aptes a li-
bérer une région de passage desdites secondes
parties (B4, B5) de ladite feuille (B) en condition
d’étirementavantle pliage, etune position active
dans laquelle, en entrant latéralement par rap-
port a ladite direction de moulage (Z), ils sont
adaptés pour pousser au moins certaines des-
dites parois latérales de la boite (A) contre les-
dits moyens de moulage (1) pendant une phase
active desdits moyens de raclage (5), en exer-
¢ant une poussée sur une zone de la méme pa-
roi qui n’est pas affectée par lesdits moyens de
raclage dans ladite position active, et

des moyens d’entrainement (33) adaptés pour
entrainer lesdits moyens de poussée entre les-
dites positions.

2. Appareil selon larevendication 1, dans lequel lesdits
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moyens de poussée comprennent au moins un élé-
ment de poussée (31) monté pivotant autour d’un
axe de rotation (Z’) interceptant un plan (XY) per-
pendiculaire a ladite direction de moulage (Z).

Appareil selon la revendication 2, dans lequel ledit
axe de rotation (Z’) dudit élément de poussée pivo-
tant (31) est sensiblement paralléle a ladite direction
de moulage (2).

Appareil selon I'une des revendications 2 et 3, dans
lequel ledit au moins un élément de poussée (31),
dans une vue en coupe sur un plan orthogonal a
I'axe de rotation, a une disposition de profil généra-
lement inclinée, a angle droit ou a angle supérieur
ou inférieur a 90°.

Appareil selon la revendication 4, dans lequel ledit
élément de poussée (31) comprend une aile distale
(311) avec un bord (311a) adapté pour exercer le
contact de poussée d’'une paroi de boite relative
dans ladite position active, et une aile proximale
(312) faisant un angle par rapport a ladite aile distale
(311) et par laquelle I'élément est supporté via une
charniére (32) matérialisant ledit axe de rotation (Z’)
et espacée de ladite région de passage desdites se-
condes parties de feuille (B4, B5) en position étirée,
ladite charniere (32) contraignant ledit élément de
poussée (31) vers un élément structurel fixe (4) de
I'appareil.

Appareil selon larevendication 5, dans lequel lesdits
moyens d’entrainement (33) comprennent, pour le-
dit au moins un élément de poussée (31), un action-
neur linéaire (33) articulé entre ledit élément struc-
turel fixe (4) et une manivelle (34) solidaire de ladite
aile proximale (312).

Appareil selon I'une des revendications 5 et 6, dans
lequel lesdits moyens de raclage comprennent, pour
chaque élément de poussée (31), une lame de ra-
clage (51) apte a se déplacer entre sa position active
et une position rétractée, toutes deux dans un espa-
ce qui sépare la boite et I'élément de poussée (31)
dans sa position active, lesdits moyens de raclage
comprenant en outre un second actionneur linéaire
(52) pour actionner ladite lame (51) et un bras (53)
reliant ladite lame (51) audit second actionneur li-
néaire et faisant saillie latéralement par rapport a la
direction d’actionnement, ledit second actionneur
(52) étant agencé sur ladite charniére (32) desdits
moyens de poussée (3), ledit bras (53) étant mobile
alintérieur d’une découpe (312a) formée dans ladite
aile proximale (312) dudit élément de poussée (31).

Appareil selon la revendication 7, dans lequel ladite
lame de raclage (51) est conformée avec une exten-
sion longitudinale le long de ladite direction de mou-
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10.

1.

12.

lage (Z) et est adaptée pour se translater dans une
direction transversale (X).

Appareil selon I'une quelconque des revendications
3 a 8, dans lequel un certain nombre d’éléments de
poussée identiques (31) sont prévus, un pour cha-
que angle de base de ladite boite et chacun associé
a ses propres moyens de raclage (51).

Appareil selon la revendication 9, comprenant qua-
tre unités, chacune avec un élémentde poussée (31)
et un moyen de raclage (51), disposées par paires
mutuellement en opposition.

Un procédé de recouvrement de boite réalisé avec
un appareil selon 'une quelconque des revendica-
tions précédentes, dans lequel lesdits moyens de
poussée se déplacent de ladite position inactive a
ladite position active dans un poste d’emballage en
aval, selonladite direction de moulage (Z), d’'une éta-
pe de pliage d’au moins une premiére partie (B2, B3)
de ladite feuille de couverture (B) sur une premiéere
paroi respective (A2, A3) de ladite boite, poussant
latéralement au moins une seconde paroi (A4, A5)
de la boite ; lesdits moyens de raclage (5) se dépla-
cant alors vers leur position active tandis que les
moyens de poussée (3) restent toujours en position
active ; puis, les moyens de raclage et les moyens
de poussée se déplacent vers leur position inactive,
et enfinal, la boite quitte ledit poste d’emballage tou-
jours selon ladite direction de moulage pour la réa-
lisation du pliage d’au moins une seconde partie (B4,
B5) de ladite feuille de recouvrement sur la seconde
paroi relative (A4, A5) de la boite.

Procédé selon la revendication 11, dans lequel la
boite arrive audit poste d’emballage avec deux pre-
mieres parties (B2, B3) mutuellement opposées de
ladite feuille de couverture (B) repliées sur les pre-
mieres parois respectives (A2, A3) de ladite boite,
lesdits moyens de poussée (3) poussant les deux
secondes parois (4, 5) mutuellement opposées
avant que lesdits moyens de raclage (5) ne plient
des paires respectives de rabats d’emballage (B2a,
B2b, B3a, B3b) desdites secondes parties (B2, B3)
de ladite feuille.
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