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@ Machine for shaping and mounting cardboard
panels, which may be used to produce cardboard
panels having a high degree of rigidity and firmness,
starting from two cardboard sheats wherein is
formed a series of protuberant ribs by means of two
upper shaping platforms overlaying two lower shap-
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other plate, the two plates being nested with each
other by the rocking of the lower platforms from a
horizontal position to a vertical position bringing the
plates on top fill they fit together.
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The present invention relates, as indicated in
its title, fo a machine for shaping and mounting
cardboard panels with the purpose of providing
said panels with rigidity and firmness thus to be
used as boards or palletes for supporting and han-
dling loads, said machine presenting the particular
feature of being able to fit and stick together two
cardboard sheets in which previously a series of
parallel ribs have been formed by means of re-
spective shaper mechanisms to shape said ribs
incorporated in the machine, the ribs of one sheet
being in orthogonal orientation with resepect to
those of the other, in such a manner that by fitting
both sheets together a panel with higher firmness
and strength is formed.

BACKGROUNDS OF THE INVENTION

There is a variety of machines for working on
cardboard sheets in order to give them one shape
or another for different manufacturing purposes in
the industry or the commerce, the majority of
which comprise the use of cardboard sheets for
packaging, covering or isolating products in order
to provide them with better protection.

Up until the present time machines for shaping
cardboard panels, in order to use them as boards
or palletes or panels proposed to support or handle
loads are not known. In fact, these types of tasks
have always been carried out on boards made of
materials which feature the highest possible firm-
ness and the lowest possible weight at the same
fime.

For this purpose, a material which has more
extensively been employed is wood. However,
even though wood is a light material in comparison
to other types of materials which may be used for
similar purposes, such as metals for example,
when panels or palletes of considerable dimensions
are dealt with, wood may create problems as to the
weight of the wooden board itself.

In other cases, as mentioned above, metals are
used in the form of rods or rigid profiles being
located parallel and separated with respect to each
other, normally two or three of them being used in
order to avoid heavy weights, thus forming a pal-
lete which present large open zones.

This type of palletes present the inconvenience
that they do not form a plane surface due the
existence of rods or separated profiles, such that in
the cases where loads of reduced dimmensions are
to be handled, said loads would not cover the open
space between two separated profiles giving rise fo
possibilities of falling of the load; at the same time
said palletes present considerable weight which
would require higher effort of the handling mecha-
nism as to lifting or displacing the load.
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In order to solve the aforementioned problems,
the machine for shaping and mounting cardboard
panels, as the object of the present invention, is
proposed.

Said machine produces reinforced cardboard
panels by means of joining two sheets of card-
borad which are fitted and stuck together each
sheet presenting a series of salient and parallel ribs
which are elaborated by means of a special
mechanism provided by the machine, fitting the
ribs of one cardboard sheet with the ones of the
other sheet, the orientation of the ribs of one sheet
being orthogonal with respect to that of the ribs of
the other sheet, in such a manner that the resulting
panel presents inwardly an array of joined ribs
articulated between each other thus giving rise fo
the reinforcement and the rigidity of the panel.

DESCRIPTION OF THE INVENTION

The machine of the invention comprises two
upper cardbord-shaper platforms which are mov-
able and are located on the upper part of the
machine. Said platforms can be displaced horizon-
tally towards the stacking zone of the cardborad
sheets which are initially in flat form. By performing
said displacement towards the sheets, a series of
glue injectors, situated in fransversal direction with
respect to that of the displacement, and at the
edges of the devices, deposit glue on the upper
surface of each sheet, said sheet being picked up
and adhered to the respective platform by means
of a pair of suction cups incorporated in each
platform.

Once the picking up and the adhesion of the
sheet is produced by said suction cups, each plat-
form returns to the zone where it was initially
positioned, said zone being the zone of shaping of
the sheets. While said return or displacement is
produced, a second series of glue injectors situ-
ated on the lower part and also in transversal
direction with respect to that of the displacement of
the cardboard, deposit glue on the lower surface of
the sheet.

Once the shaper platforms are returned to the
shaping zone having the respective cardboard
sheets adhered to them, said platforms move down
in vertical direction until they are situated on an-
other pair of lower supporting platforms, each of
the latter is formed by means of a number of
rectangular and parallel tracks each having short
width.

Between each two adjacent tracks there are a
number of rib forming devices each having a
sharp-pointed element such as a bar with small
diameter, capable of being displaced upwards due
fo a lifting mechanism designed for that purpose.
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The upper shaper platforms, have in turn, a
series of double tracks being also parallel and in
transversal direction with respect to each other,
each double frack being composed of a pair of
rods of prismatic, rectangular and elongated shape,
capable of being displaced horizontally in opposite
directions with respect to each other.

In this manner, by placing the upper platform
on the lower platform, having the cardboard sheet
in the middle, the tracks of the upper platform are
in a position of facing those of the lower platform.
In order to form the ribs in the sheet, the rib
forming device is activated by the horizontal dis-
placement of each pair of adjacent lower tracks
which in turn fransfer, be means of the mentioned
lifting mechanism of the rib forming device, a
movement in vertical and upward direction, the
effect of which is to exert pressure on the lower
surface of the sheet. At the same time the pair of
the upper rods are separated in horizontal direction
, i.e. each rod corresponding to each pair is dis-
placed in opposite direction to that of the respec-
tive adjacent rod of the same pair, thus producing
the approaching of a pair of rods belonging to two
adjacent double tracks between which the cor-
responding rib is to be formed. Thus by approach-
ing to each other the pair of the lower adjacent
tracks, as well as the pair of the mentioned rods ,
the sheet suffers inwardly oriented pressures pro-
duced form both sides facing towards the center
where the rib forming element is also exerting an
upwardly oriented pressure to the sheet.

As a result of the effects of said forces, two of
them in horizontal direction oriented towards inside,
which in turn help the third force, and one in the
vertical direction, the sheet is folded upwardly thus
forming a perpendicularly salient rib on the surface
of the sheet. This process is carried out on the
whole surface of the sheet simultaneuosly produc-
ing ribs between each two parallel tracks.

Once the ribs are formed, each of which is
firmly fixed by means of glue since in the interior
zone between the lateral walls of each rib there is
glue which was previously deposited on the lower
surface of the cardboard sheet in the manner de-
scribed hereinabove.

In the next phase of the operation of the ma-
chine, the upper shaper platforms are elevated,
leaving the already formed sheets on the lower
platforms. Each of the latter is attached by means
of a lower rotation axis, to a pair of tilting cylinders
each of said cylinders incorporating an inside pis-
fon capable of going up and down in the interior of
the respective cylinder which is in turn secured at
its lower end to the ground, thus being able to tilt
around respective rotation axes.

The final forming is effected once the plat-
forms, carrying each one a cardboard sheet with
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ribs are lifted and filted in opposite facing direc-
tions due to the elevation of the pistons of the
mentioned cylinders, rotating around the axis which
joins each of them to the end of the piston, until
both platforms come to join each other in vertical
position, thus fitting into each other the two card-
board sheets that each is carrying thereon.

As mentioned before, the ribs corresponding to
a sheet are oriented in the orthogonal direction with
respect to those of the other sheet. In order to
produce a perfect fitting between both sheets, the
respective ribs of each one is introduced in certain
openings which have been previously made in
each sheet. Said openings are situated in exact
predetermined positions, in such a manner that by
forming the ribs, they are located in suitable posi-
tions for receiving the ribs of the facing sheet at
the moment of carrying out the fitting. For such a
purpose cardboard sheets are used which already
incorporate the mentioned openings.

By fitting the ribs, they are at the same time
stuck together due to the fact that they have glue
on the point where the fitting is being made be-
cause of the effect of glue injectors described
hereinabove.

DESCRIPTION OF THE DRAWINGS

Figure 1 is an elevation view of the machine for
shaping and mounting cardboard panels.

Figure 2 is a plan view of the machine of figure
1.

Figure 3 is an elevation view of the machine of
the invention with the upper platforms superposed
over the lower platforms having the respective
cardboard sheets in between.

Figure 4 is an elevation view of the machine of
the invention in the condition of effecting the fitting
between two sheets.

Figure 5 shows two views in detail of the rib
forming device.

EXAMPLE OF A PRACTICAL EMBODIMENT

The machine for shaping and mounting card-
board panels consists of two upper shaper plat-
forms (1) and (2), displaceable either in horizontal
or vertical direction, in such a manner that the
displacement in horizontal direction of the platform
(1) is in orthogonal direction with respect to the
horizontal displacement of platform (2). Each one
of the platforms incorporates a series of horizontal
and parallel double tracks (10) with the particularity
that each double frack consists of two rods of
elongated prismatic and rectangular shape being
juxtaposed and capable of performing displace-
ments in horizontal and opposite directions with
respect to each other (see figure 5). The respective
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double tracks of one platform are arranged in or-
thogonal direction with resepect to those of the
other platform as it can be observed in figure 2.

Additionally each upper platform has suction
cups (5) for picking up and adhering the cardboard
sheet while it is displaced by means of platforms
(1) or (2). On the side and in the transverse direc-
tion with respect to the direction of displacement of
each platform, the latters have a series of glue
injectors (4) arranged in predetermined positions in
order to deposit glue on the upper surface of the
cardboard sheet. A second series of lower glue
injectors (6) are arranged in horizontal and also
transversal position with respect to the direction of
the displacement of each platform, and are pro-
posed to deposit glue on predetermined zones of
the lower surface of the sheet when the latter
returns together with the platform fo the position of
shaping.

Additionally, the machine object of the inven-
tion, consists of two lower shaper platforms (7),
each of which being constructed by means of a
series of horizontal and parallel tracks (8) of pris-
matic and rectangular shape, in such a manner that
the tracks corresponding to a lower platform are
arranged in the orthogonal direction with respect fo
those of the other lower platform. On the lower part
between each two adjacent tracks there is a series
of rib forming devices (9), joined on each side fo
the lower part of the respective track (8). Said
device (see figure 5), consists of a sharp-pointed
element (91) such as a bar of small diameter
surrounded on the lower part by a ring which is in
turn joined to two arms each one articulated by
means of two respective axes of rotation at the end
opposite to that which joins them to the lower
surface of the respective track (8). Other two arms
are joined to the same rotation axis and are con-
nected to the upper part of the bar (91) forming the
four arms a configuration similar similar o a rhomb.
This structure makes it possible that by approach-
ing two adjacent fracks (8), this movement is frans-
mitted to the bar as an upward vertical movement
due to the action of the mentioned arms.

On the lower part, the lower platforms (7) are
joined to two respective tilting cylinders (12) each
of which incorporating in their interior part a piston
capable of going up and down, the upper end of
the piston being connected to the lower part of the
corresponding platform (7) by means of the axis of
rotation (13). The tilling cylinders (12) are each
connected to the ground at their lower end by
means of other two respective rotation axes (15).

With this structure, the machine object of the
invention performs a working cycle in the following
manner:

In the first place the upper platforms (1) and
(2) are displaced towards their respective zones
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where cardboard sheets are stacked. In figure 1 the
zone where the sheets corresponding to platform
(2) are stacked is shown with numeral (3); likewise
platform (1) is horizontally displaced in perpendicu-
lar direction to that of platform (2), towards its
respective zone of stacked cardboard sheets said
zone not having a numeral in the figure.

By producing this displacement, the upper glue
injectors deposit glue on each cardboard sheet.
Once the platform is situated on the stack of
sheets, suction cups(b) are activated in order to
pick up the first sheet of the pile. Then the plat-
forms, with the sheets adhered thereto, return to-
ward the area of initiating the operation where the
process of shaping is continued, while during this
returning displacement, the lower glue injectors (6)
deposit glue on the lower surface of each sheet.

In the next working phase, platforms (1) and
(2) now in the shaping zone, move down until they
are situated on the lower platforms (7), having the
cardboard sheet (11) situated in the middle (figure
3). At this moment the lower tracks (8) perform a
movement in horizontal direction approching each
other, while each pair of upper double tracks (10)
are separated from each other, thus exerting pres-
sure in the direction of the displacements both on
and beneath the cardboard sheet. At the same
time, as it can be observed in figure 5, the dis-
placement of the lower tracks (8) forces bar (91) fo
perform a movement in upward vertical direction,
exerting pressure in the same vertical direction on
the cardboard sheet (11) thus making ribs in the
latter. Said ribs are tightly fixed because of the
effect of the glue already deposited, which at this
moment is located between the inside walls of
each rib.

After the ribs are made, the upper platforms
(1) and (2) are lifted in order to allow sufficient
space for the next phase of the operation which is
the phase of final shaping.

In the phase of final shaping, the pistons of the
tilting cylinders (12) are simultaneously lifted thus
producing the elevation and the tilting of platforms
(7) until they come to reach each other in position
of fitting the cardboard sheets which they carry
over into each other (see figure 4).

The fitting of the ribs into each other is made
possible because of a series of openings which are
previously made in the sheets, prior to initiating the
process, in predetermined positions in such a form
that by shaping the ribs, said openings are located
in determined points along each rib and corre-
spond to the zone where the upper edges of the
ribs of the facing sheet are introduced, thus allow-
ing a perfect fitting between both sheets. The fitting
is tightly fixed by means of glue which was pre-
viously deposited on the sheets, joining and stick-
ing them together in the zones of fitting, thus
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completing a working cycle with the resulting card-
board panel being shaped.

Having sufficiently described the nature of the
present invention, as well as one way of putting it
into practice, it only remains to be added that it is
possible to intoduce changes in form, material and
disposition over all the invention or over parts that
it is composed of , as long as such alterations do
not vary substantially the characteristics of the in-
vention claimed as follows:

Claims

1. Machine for shaping and mounting cardboard
panels, applicable for producing cardboard
panels with a high degree of rigidity and firm-
ness, characterized in that starting from fwo
cardboard sheets its operation consists of for-
ming in each sheet a series of salient ribs by
means of two pairs of platforms consisting
each pair of an upper platform an a lower
platform in facing positions, said upper plat-
forms being displaceable both in horizontal
and vertical cirections, and the lower platforms
capable of being tilted from a horizontal posi-
tion to a vertical position by means of a pair of
lower filting cylinders. The ribs in the sheets
are formed by means of a series of horizontal
and parallel tracks situated on each lower plat-
form and capable of being displaced in hori-
zontal direction, a series of horizontal and par-
allel double tracks located on each upper plat-
form and capable of being displaced in hori-
zontal direction, and a series of rib forming
devices situated between each pair of the adja-
cent lower tracks. The machine is further char-
acterized because the two sheets on which the
ribs are formed fit into each other and are
stuck to each other, having the upper platforms
removed, and caused by the tilting of the lower
platforms until they come to reach and face
each other in vertical position where the fitting
of the respective sheets carried by each plat-
form is produced and is made tightly fixed by
the effect of the glue previously deposited on
predetermined places of each sheet.

2. Machine for shaping and mounting cardboard
panels, according to the previous claim, char-
acterized in that the upper platforms are dis-
placed horizontally but in orthogonal direction
with respect to each other in order to carry out
the picking up of the cardboard sheets.

3. Machine for shaping and mounting cardboard
panels, according to the previous claims, char-
acterized in that each platform consists of a
series of glue injectors situated in fransverse
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direction with respect to the direction of dis-
placement of the platform and proposed to
deposit glue on the upper surface of the sheet
while the platform is displaced towards the
zone where the cardboard sheets are piled.

Machine for shaping and mounting cardboard
panels,, according to the previous claims, char-
acterized in that each upper platform has a
number of suction cups proposed for picking
up the sheets and adhering them tfo the re-
spective platform.

Machine for shaping and mounting cardboard
panels, according to the previous claims, char-
acterized in that once the sheets are picked up
and while the platforms return to their initial
position, a series of lower glue injectors de-
posit glue on the lower surface of each sheet,
the platforms then moving down until they are
situated over the lower platforms having the
cardboard sheet in the middle.

Machine for shaping and mounting cardboard
panels, according to the previous claims, char-
acterized in that the rib forming devices are
situated between the tracks of the lower plat-
form each of said devices having a sharp-
pointed element, such as a bar, articulated by
means of four arms arranged in the form of a
rhomb having rotation axes at each vertex
thereof, the side vertices of the rhomb being
connected to the corresponding adjacent
tracks in such a manner that they can convert
the horizontal approaching movement of said
tracks in a vertical movement of the bar due fo
which it in turn exerts pressure on the card-
board sheet in vertical and upward direction.

Machine for shaping and mounting cardboard
panels, according to the previous claims, char-
acterized in that the ribs are produced because
of the combination of three pressure effects on
the upper and the lower surface of the card-
board sheet, one of which being caused by the
horizontal approaching of two adjacent tracks
of the lower platform, another pressure effect
caused by the horizontal approach of two fac-
ing rods each pertaining to double tracks being
adjacent to one another on the upper platform
and a third effect caused by the effect of the
upward vertical movement of the bar of the rib
forming device, thus producing a multitude of
parallel ribs on each sheet, being the orienta-
tion of the ribs of one sheet in orthogonal
direction with respect to those formed on the
other.
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Machine for shaping and mounting cardboard
panels, according to the previous claims, char-
acterized in that the ribs remain tightly fixed
because of the effect of the glue previously
deposited on predetermined zones so that
when the ribs are produced, said zones form
the inside walls of said ribs.

Machine for shaping and mounting cardboard
panles, according to the previous claims, char-
acterized in that the lower platforms with card-
board sheets on which the ribs are formed, are
tilted until they come to reach and join each
other in vertical position thus fitting the ribs of
the sheets into each other in such a manner
that each rib is introduced in a series of open-
ings made prior fo the begining of the opera-
tion in places which correspond and are pro-
posed to receive the mentioned ribs, said ribs
sticking together by means of glue which was
already deposited on the sheets.
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