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Description
Technical field

[0001] This invention relates to a process and appa-
ratus for transport of panels made of mineral wool or
other insulation material on to a production line or as-
sembly line for further manufacturing. Several partial so-
lutions were necessary to address the above described
single technical problem. The general field of the inven-
tion lies in transporters, and the transport of panels.

Technical problem to be solved

[0002] The technical problem which is addressed by
the present invention is the optimization of the transport
of panels made of mineral wool or other insulation ma-
terial in panel or plate or slab form on to a production
(assembly) line on which said panels are further used.
Said technical problem can be further broken down into
sub-problems, as follows:

- the continuous loading of panels on to production
line for further manufacturing;

- synchronization of the speed of transport of said
panels with said production line;

- the individual transport of said panels whereby the
displacement ofsaid panel from the desired position
should be reduced to a minimum;

- prevention of contact between workers and harmful
material (e.g. glass wool particles);

- the automated stacking of pallets (platforms on
which the panels were delivered) to a desired height
for stocking.

State of the art

[0003] Transport apparata are well known, however
not transport mechanisms for the transport of mineral
wool in form of the mineral wool panels whereby said
panels are stacked on to pallets, and said panels should
be put on to conveyer belts by yanking (pulling) an indi-
vidual panel from the stack of said panels.

[0004] European Patent Application No EP 0742166
A2 shows an apparatus where a set of palletized items,
held in layers on a standard pallet, each layer compris-
ing a plurality of parallel rows, can be off loaded by the
progressive sideways urging by a pusher, parallel row
followed by parallel row, from each successive layer on-
to an angled linear transporter. With each successive
layer having been unloaded, the pusher and the angled
transporter drop to the next layer. The items are trans-
ported away from the pallet, in a single row, by the an-
gled transporter. EP 0742166 is silent upon means
whereby items may be removed from the angled trans-
porter and placed upon a conveyor. The present inven-
tion, among other objectives, seeks to provide a means
whereby, at least fibre panels, may be removed from an
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angled transporter and placed, in a controlled fashion,
upon a linear transporter.

Description of the invention

[0005] For convenience, the following general de-
scription includes reference numerals which match
those used in the drawings, which are described in more
detail later.

[0006] Standardized pallets (hereinafter 'pallets’)
should be used for transport and stocking. The process
and apparatus according to invention perform their func-
tion is such a way that a transporter (1) performing a
function of transporting is loaded by means of a fork lift
performing a function of loading. The load comprises a
pallet with stacked mineral wool panels or panels of oth-
er insulation material (hereinafter 'panels'). The trans-
porter (1) can be of chain, belt or some other type and
can carry one or more pallets. The content of a particular
pallet can provide an assembly line with an appropriate
number of panels depending on the assembly line
speed. To automate the process the transporter (1)
should be equipped with several control apparata for
controlling parameters such as the final position of the
pallet, the removal of pallets, the next free position, en-
gagement. Engagement in this patent application is a
general term meaning that a particular position is not
free, but engaged (full).

[0007] A reloader (2) performs the function of trans-
porting the pallets from the transporter (1) to a roller
transporter (3). It can be of chain, belt or any other type.
Reloader (2) takes over a particular pallet from the trans-
porter (1) after a previous pallet has been reloaded. Re-
loader (2) can feature similar control sensors as the
transporter (1). After taking the pallet from the transport-
er (1) the reloader (2) positions itself at the level of roller
transporter (3) and reloads the pallet on to said roller
transporter (3). After this task has been accomplished,
it returns again to the level of transporter (1) to repeat
the procedure.

[0008] The roller transporter (3) which co-performs
the function of transporting the pallet or a plurality there-
of then transports the pallet to a cross pusher (4) which
empties the pallet. Said empty pallet is then transported
by the roller transporter (3) to a palletizer (8) which
stacks empty pallets to be ready for removal (transport).
Said roller transporter (3) can be equipped with control
sensors, e.g. at the location of the cross pusher (4) to
control parameters such as: position of the pallet, re-
moval of the pallet, engagement, and control of next free
position. It can be also equipped with control sensors at
the location of the palletizer (8) for controlling parame-
ters such as: final position of pallet, removal (transport)
of pallets, and engagement.

[0009] The transporter (1), the reloader (2), the roller
transporter (3), and the palletizer (8) perform the func-
tion of transport.

[0010] The cross pusher (4) which performs the func-
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tion of pushing a stack or column (9) of panels from the
pallet onto a pivoting reloader (5) to be described here-
under has one or several positions from which it per-
forms its function, so-called pushing positions. The
number of these pushing positions corresponds to the
number of panel columns (9) on a particular pallet. The
number of panels stacked in a particular panel column
(9) is limited only by the mechanical characteristics of
the particular panels; however, in the preferred embod-
iment between 25 and 35 panels are foreseen. The
cross pusher (4) performs its function by pushing the
panel column (9) from its position on the roller transport-
er (3) on to the pivoting reloader (5). Said pivoting re-
loader (5) changes the orientation of said panel column
(9) from upright to slanted whereby the slanted position
is described by an angle a formed by collinear normals
of planes (surfaces) of said panels stacked into said
panel column (9) and the vertical. Said angle o is arbi-
trary, however it should be approximately equal to an
angle formed by a vertical line and the direction of a tilted
transporter (6) movement. The pivoting reloader (5) re-
loads the panel column (9) by a pivoting movement on
to the tilted transporter (6). Said reloading action can be
performed at any time, however, the optimum is
achieved when there is enough room for a whole panel
column (9) on the tilted transporter (6). The tilted trans-
porter (6) facilitates the movement of the panel column
(9) by means of forks which push the panel column (9)
along the tilted transporter's (6) surface toward a pro-
duction line conveyer (7). As soon as the panel column
rests on the forks of said tilted transporter (6) the pivot-
ing reloader (5) returns to the original position and
awaits the next panel column (9). If there are more panel
columns (9) in a transverse direction (i.e. a direction per-
pendicular to the roller transporter (3) movement) on the
same pallet, the cross pusher (4) in the preferred em-
bodiment pushes exactly one panel column (9) on to the
pivoting reloader (9) each time the pivoting reloader (5)
completes its movement. If there are several panel col-
umns (9) on the same pallet in a longitudinal direction
(i.e. a direction parallel with the roller transporter (3)
movement), said roller transporter (3) in a preferred em-
bodiment moves the pallet essentially for the width of
said panel column (9) so the cross pusher (4) and piv-
oting reloader (5) perform their function and dispose of
all panel columns (9) populating the pallet on to the tilted
transporter (6) and then onto production line conveyer
(7). As soon as the pallet is empty the next, full, pallet
is delivered by the roller transporter (3) to the cross
pusher (4), said empty pallet being transported to the
palletizer (8) whose function is to stack empty pallets for
removal and/or transportation. The pivoting reloader (5)
can be additionally equipped with at least one side
guide/railing/holder of panel column (9), said device be-
ing used to ensure that the panel column does not shift
uncontrollably.

[0011] The cross pusher (4) can be equipped with
control sensors for control of the steps of the cross push-
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er (4), the position of the pallet depending on the length
of the panels, and engagement.

[0012] The pivoting reloader (5) can be equipped with
sensors for control of its position, control of next free
position, and control of the side guide/railing/holder of
panel column (9). The tilted transporter (6) can be for
example equipped with sensors for control of: position
of forks, next free position, final position of each panel,
and control counter of panel exit. The velocity of move-
ment of panel column (9) on the tilted transporter (6) can
be synchronized with production line conveyer (7) which
takes over individual panels from the tilted transporter
(6) and delivers individual panels to the production or
assembly line for further manufacturing.

[0013] The tilted transporter (6) which performs the
function of graded transportation comprises forks which
push panel column (9) on the tilted transporter (6) sur-
face, said tilted transporter (6) surface forming an angle
a with the vertical until said panel column (9) is fully
transported on to the production line conveyer (7). As
soon as the lower edge of each current top panel (10)
in panel column (9) reaches the moving surface of the
production line conveyer (7) said current top panel (10)
lower edge is yanked in the direction of said moving sur-
face motion thereby causing said top panel (10) to lie
with its base surface on the conveyer belt of the produc-
tion line conveyer (7) which transports said panel to the
production or assembly line thereby achieving the ob-
jective. In such a fashion the presentinvention achieves
transport of individual panels despite possible attach-
ment between surface fibers of two adjacent surfaces
of two adjacent panels in the panel column (9). The ve-
locity of the movement ofthe forks of said tilted trans-
porter (6) and the velocity of the movement of the pro-
duction line conveyer (7) should be adjusted to achieve
a proper distance between individual panels when
transported on said production line conveyer (7). Too
fast a movement of the forks of tilted transporter (6)
when compared to the speed of movement of the pro-
duction line conveyer (7) causes too rapid a succession
of individual panels on the surface of the production line
conveyer (7) and probable collision between adjacent
panels or double panels instead of individual ones. Too
slow a movement of the forks of tilted transporter (6)
when compared to the velocity of the production line
conveyer (7) on the other hand causes too large a dis-
tance between individual panels on the production line
conveyer (7) belt. Hence, with an appropriate difference
in velocity between the tilted transporter (6) forks and
the production line conveyer (7) belt an appropriate dis-
tance between adjacent individual panels on production
line conveyer (7) belt is determined.

[0014] The cross pusher (4), pivoting reloader (5), and
tilted transporter (6) perform the function of sorting, as
described above.

[0015] The production line conveyer (7), which can be
also called an exit conveyer if used for other means than
for feeding the production or assembily line in a process
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of further manufacturing the panels, can have a belt as
the transport or moving surface. The surface of the belt
may be profiled in order to achieve better results at grip-
ping and pulling on the lower edge of current top panel
(10) as well as better holding of said panel when trans-
ported to its final destination (usually a production or as-
sembly line). The driving mechanisms or engines of both
tilted transporter (6) and/or production line conveyer (7)
can be regulated by frequency to achieve appropriate
velocities depending on the demands of the production
or assembly line, said regulation being achieved by
means of a micro processor. The production line con-
veyer (7) can be for example equipped with sensors for
control of the next free position and control of engage-
ment.

[0016] The production line conveyer performs the
function of exit from the apparatus of the invention.
[0017] Palletizer (8) stacks empty pallets into a col-
umn until said column reaches the desired height, in a
preferred embodiment 6 pallets. As soon as the desired
height is achieved, a fork lift or other type of transporting
device can remove or transport the pallets, thereby
emptying the palletizer (8) and enabling successive pal-
lets to be stacked. Palletizer (8) can be equipped with
side guides/railings/holders for the pallet column, said
device being used to ensure that the pallet column does
not shift uncontrollably and can be for example
equipped with control sensors for the lifting mechanism
and the distance between side guides/railings/holders.
[0018] The above described transporter system can
be equipped with a control panel, said panel being suit-
ably equipped for controlling said system, particularly
automated entry of the individual panels on to the pro-
duction/assembly line. A similar result can be achieved
by a control center enabling centralized control and reg-
ulation of the system depending on the automated entry
of the individual panels on to the production/assembly
line.

[0019] The subject of this invention is further de-
scribed with help of embodiments presented below and
by the accompanying exemplary drawings wherein the
drawings are part of this patent application and in which:
[0020] Fig. 1 shows the subject of this invention with
the transporter (1), the reloader (2), the roller transporter
(3), the cross pusher of panel column (4), the pivoting
reloader (5), the tilted transporter (6), the production line
conveyer (7), the palletizer (8), the panel column (9),
and the current top panel (10).

[0021] Fig. 2. shows a standardized pallet with its
characteristics for transport of the panel columns (9).
[0022] In a preferred embodiment the subject of the
invention is used for a system of automated feeding of
panels made of mineral wool into a production or as-
sembly line for manufacturing light building panels made
of mineral wool.

[0023] The transporter (1) is of the chain type and is
equipped with safety edge for fork lift. The capacity of
said transporter (1) is 3 to 7 pallets which ensures a con-
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tinuous supply to the production or assembly line for
light building panels manufacturing. The reloader (2) is
ofthe chain type and takes over the pallet from the trans-
porter (1) as soon as it is vacated by the previous pallet.
After taking over the pallet, the reloader (2) changes its
level to that of the roller transporter (3) and reloads the
pallet on to the roller transporter (3). The roller trans-
porter (3) transports the pallet to the cross pusher (4) of
panel columns (9) which empties (successfully) the pal-
let. Said empty pallet is then transported by said roller
transporter (3) to the palletizer (8), said palletizer being
equipped with side holders. Said cross pusher (4) push-
es the panel column (9) on to the pivoting reloader (5).
Said pivoting reloader (5) then reloads the panel column
(9) on to the tilted transporter (6) as soon as there is
enough space for the whole panel column on the tilted
transporter's (6) surface. As soon as the reloaded panel
column (9) is supported by the tilted transporter's (6)
forks, said pivoting reloader(5) returns to the original po-
sition and awaits the next panel column (9) to be pushed
on to it by the cross pusher(4). Should there be several
panel columns on the pallet in the transverse direction
the cross pusher pushes one panel column(9) on to the
pivoting reloader (5) each time. Should there be several
panel columns (9) on the pallet in the longitudinal direc-
tion (parallel to the direction of movement of the roller
transporter (3)) the roller transporter (3) each time
moves the pallet essentially for the width of said panel
column (9) so the cross pusher (4) and pivoting reloader
(5) perform their function and dispose of all panel col-
umns (9) populating the pallet on to the tilted transporter
(6) and then on to the production line conveyer (7). The
number of repetitions of said operation of the cross
pusher (4) etc. is determined on the control panel de-
pending on the number of panel columns (9) in the trans-
verse and longitudinal directions. As soon as the pallet
is empty the next, full, pallet is delivered by the roller
transporter (3) to the cross pusher (4), said empty pallet
being transported to the palletizer (8). The velocity of
movement of the panel column (9) on the tilted trans-
porter (6) can be synchronized with the production line
conveyer (7) which takes over the panels from the tilted
transporter (6) by pulling the lower edge of the current
top panel (10) in the direction of surface motion of said
moving production line conveyer (7) thereby causing
said top panel (10) to lie with its base surface on the
conveyer belt of the production line conveyer (7). The
surface of the belt features an appropriate profile in or-
der to achieve better results at gripping and yanking
(pulling) of the lower edge of the current top panel (10).
The driving mechanisms or engines of both the tilted
transporter (6) and/or production line conveyer (7) are
regulated by frequency to achieve appropriate velocities
depending on the demands of the production or assem-
bly line. Palletizer (8) stacks empty pallets into a column
in such a fashion that the empty pallets are raised to the
height of the side holders, said holders holding the pallet
under its edge. Each pallet during the elevation takes
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over the weight of all previous pallets until the column
reaches the desired height. After the desired height has
been reached, the pallets are transported using the lift
fork or other type of transporting mechanism to an ap-
propriate storage place. The whole system is controlled
by the control panel which is suitably equipped to control
and regulate the described system.

[0024] The whole system as described in this pre-
ferred embodiment can be and is equipped with the fol-
lowing control points:

- the transporter (1)

*  control of final position of pallet
*  control of removal of pallets

*  control of engagement

*  control of next free position

- the reloader (2)

*  control of final position of pallet
*  control of removal of pallets

*  control of engagement

*  control of next free position

- theroller transporter (3) at the cross pusher (4)

*  control of final position of pallet
*  control of removal of pallets

*  control of engagement

*  control of next free position

- theroller transporter (3) at the palletizer (8)

*  control of final position of pallet
*  control of removal of pallets
*  control of engagement

- the cross pusher (4)

*  control of steps of cross pusher (4)

*  control of position of pallet depending on insu-
lation panel length

*  control of engagement

- the pivoting reloader (5)
*  control of position
*  control of next free position
*  control of side holders of the panel column (9)
- the tilted transporter (6)
*  control of position of the tilted transporter (6)
forks

*  control of next free position

[0025] The control points are equipped with standard
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equipment in form elements such as photo cells or other
types of position sensors, these elements being well
known to the person skill in the automation and control
of transport system art and comprised in the state of said
art.

[0026] It is self evident that the above described in-
vention can be also used in other particular forms with-
out changing the substance of the invention.

Claims

1. Aprocess for transporting panels of mineral wool or
other insulation material said process including;
transportation (1) comprising loading of a pallet with
a column (9) of panels, transporting the pallet with
the column (9) of panels, and disposal (8) of an
empty pallet; sorting, including cross-pushing ( 4)
of the column (9) of panels, pivotal reloading (5) of
the column (9) of panels onto a tilted transportation
(6) of the column (9) of panels; and the exiting of
individual panels onto an exiting device (7); said
process being characterised by said exiting involv-
ing said tilted transportation (6) being at a different
velocity and direction to that of said exiting device
(7), whereby the lower edge of the top panel (10) of
the column (9) on said tilted transporter (6) is
yanked by said exiting device (7) to position the top
panel (10) with its base surface on the moving sur-
face of said exiting device.

2. A process, according to claim 1, including at least
one of: transportation of a pallet, loaded with pan-
els, from an initial point to a reloading point (2) ; re-
loading of the pallet onto a device which enables
further transport (3), said further transport including
atleast one of transport of said pallet until it reaches
a cross pushing device (4) whereby said pallet is
emptied, and further transport of said pallet until it
reaches a palleting device (8); palleting including
stacking empty pallets into a pallet column of arbi-
trary height; cross pushing (8) panels on to a tilted
transportation device (6); tilted transport toward an
exiting device (7); pulling of the panel due to the rel-
ative velocity between the tilted transportation de-
vice (6) and the exiting device (7); positioning the
panel on to a moving surface of the exiting device
(7) due to the relative velocity between the tilted
transportation device (6) and the exiting device (7);
and exiting.

3. An apparatus for transporting panels of mineral
wool or other insulation material, said apparatus in-
cluding; a transporter (1) including a loader for load-
ing a pallet with a colum (9) of panels, a transporter
(1, 2, 3) for transporting the pallet with the column
(9) of panels, and palleting means (8) for disposing
of an empty pallet; a sorter including a cross pusher
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(4) for cross-pushing the column (9) of panels, re-
loading means (5) for pivotally reloading the column
(9) of panels onto a tilted transportation means (6)
for tilted transportation of the column (9) of panels;
and an exiting device (7) for individual panels; said
process being characterised by said exiting device
(7) having a a different velocity and direction to that
of said tilted transportation (6), whereby the lower
edge of the top panel (10) of the column (9) being
tiltedly transported is yanked by said exiting device
(7) to position the top panel (10) with its base sur-
face on the moving surface of said exiting device

).

An apparatus, according to claim 3, including at
least one of: transportation means (1) for a pallet,
loaded with panels, from an initial point to a reload-
ing point (2, 3); reloading means (2) for the pallet
onto a device (3) which enables further transport,
said further transport including at least one of
means to transport said pallet (3) until it reaches a
cross pushing device (4) whereby said pallet is
emptied, and further means to transport said pallet
until it reaches a palleting device (8); palleting
means (8) for stacking empty pallets into a pallet
column of arbitrary height; cross pushing means (4)
to push panels on to a tilted transportation device
(6); a tilted transport device (6) for transporting pan-
els toward an exiting device (7); pulling means for
the panel due to the relative velocity between the
tilted transportation device (6) and the exiting de-
vice (7); positioning means for the panel on to a
moving surface of the exiting device due to the rel-
ative velocity between the tilted transportation de-
vice (6) and the exiting device (7); and exiting
means (7).

An apparatus, according to claim 3 or claim 4, fur-
ther characterised by said transporter (1) having
at least one of the properties; being chain belt type;
having a capacity of 3 to 7 pallets; comprising a
safety edge for fork lift trucks; and comprising a con-
trol device for monitoring control parameters includ-
ing end position of the pallet, removal of the pallet,
engagement and the next free position.

An apparatus, according to claim 3, 4 or 5, com-
prising aroller transporter (3) co-performing a trans-
porting function to said cross pusher (4) and said
paletting means (8), further characterised by said
reloading means (2) having at least one of the prop-
erties; being of a chain belt type; and being opera-
tive to take over the pallet from the transporter (1)
as soon as it is vacated by a previous pallet and to
reload it onto the roller transporter (3).

An apparatus, according to claim 6, further charac-
terised by said roller transporter (3) having at least
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10.

11.

one of the properties: being operative to transport
the pallets to said cross pusher (4); comprising con-
trol sensors at said cross pusher (4); comprising
control sensors at said palleting means (8); and be-
ing operative, if there are several panel columns (9)
on a pallet in a longitudinal direction; to move the
pallet by the width of a panel column (9) following
each return of said cross pusher (4).

An apparatus, according to claim 3, 4, 5, 6 or 7, fur-
ther characterised by said cross pusher (4) having
at least one of the properties: having a number of
positions for pushing corresponding to the number
of panel columns (9) in transverse direction on a
pallet, whereby for each movement of said cross
pusher (4) one column of panels (9) is pushed onto
said reloading means (5) ; being operative to empty
a pallet by pushing panel columns (9) to said reload-
ing means (5); and comprising control sensors.

An apparatus, according to claim 3, 4, 5, 6, 7 or 8,
further characterised by said reloading means (5)
having at least one of the properties; being opera-
tive to pivot a panel column (9) from an essentially
vertical position to a tilted position described by an
angle o wherein the angle o. formed between a nor-
mal of the tilted panel and a vertical is arbitrary and
approximately equal to an angle formed by the sur-
face of the tilted transportation means (6) and the
vertical; being operative, during each movement, to
reload at least one panel column (9) onto the tilted
transportation means (6); comprising a side holder
for the panel column; and comprising at least one
control sensor from among sensors to control posi-
tion, next free position, and the side holder of the
panel column.

An apparatus, according to claim 3, 4, 5, 6, 7, 8 or
9, further characterised by said tilted transporta-
tion means (6) having at least one of the properties;
comprising forks for pushing a panel column (9) to-
wards the exiting means; comprising a plane in
which said forks move and in which at least one of
the sliding surfaces of said tilted transportation
means (6) forms an angle a with the vertical; being
operative to control the distance between panels on
said exiting device (7) by the difference in velocities
of said forks and said exiting device; comprising
control sensors for controlling at least one of the po-
sition of said forks, the next free position and the
final position of a panel; and comprising a counter
to count the exiting panels.

An apparatus, according to claim 3,4, 5,6, 7, 8,9
or 10, wherein said exiting device (7) is a production
line conveyor, and further characterised by said
production line conveyor (7) having at least one of
the properties; comprising a belt as the transporting
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surface; said belt being profiled to better perform its
function of pulling the current top panel (10) and/or
holding the current top panel (10); comprising a
driving mechanism or engine for said tilted trans-
portation means (6) regulated by frequency and/or
controlled by a microprocessor; and comprising
sensors for controlling the next free position and/ or
engagement.

An apparatus, according to claim 3, 4, 5,6, 7, 8, 9,
10 or 11 characterised by the palletizer (8) having
at least one of the properties: being operative to
stack empty pallets into a column until the column
reaches a desired height; comprising side holders
for pallets; and comprising control for an elevating
mechanism and/or the distance between side hold-
ers.

An apparatus, according to claim 3, 4, 5,6, 7, 8, 9,
10, 11 or 12, characterised by the transport of in-
dividual panels from the panel column (9) compris-
ing pushing the panel column (9) along the tilted
surface (6) at an angle o with the vertical of the tilted
transporter (6) on to the production line conveyer
(7) by pulling the current top panel (10) lower edge
in the direction of said moving production line con-
veyor (7) surface motion thereby causing said top
panel (10) to position itself on the conveyor belt of
the production line conveyor (7).

An apparatus, according to claim 3, 4, 5,6, 7, 8, 9,
10, 11, 12 or 13, characterised by said transporter
(1) comprising at least one of: means to control of
the final position of the pallet; means to control of
the removal of pallets; means to control engage-
ment; and means to control the next free position:
further characterised by said reloader device (2)
comprising at least one of: means to control the final
position of the pallet; means to control the removal
of pallets; means to control engagement; and
means to control the next free position; further char-
acterised by said roller transporter (3), at the cross
pusher device (4), comprising at least one of:
means to control the final position of the pallet;
means to control the removal of pallets; means to
control engagement; and means to control the next
free position: further characterised by said roller
transporter (3), at said palletizer (8), comprising at
least one of: means to control the final position of
the pallet; means to control the removal of pallets;
and means to control engagement: further charac-
terised by said cross pusher (4) comprising at least
one of: means to control the steps of the cross push-
er (4); means to control the position of a pallet de-
pendently upon the length of an insulating panel;
and means to control engagement; further charac-
terised by said pivoting reloader (5) comprising at
least one of: means to control position; means to
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15.

16.

control the next free position; and means to control
the side holders of the panel column (9): further
characterised by the tilted transporter (6) compris-
ing at least one of: means to control the position of
the tilted transporter forks; and means to control the
next free position: and further characterised by
said transporter (1), said reloader (2), said cross
pusher (4), said palletizer (8), said pivoting reloader
(5) and said tilted transporter (6) being orderable in
any desired order.

An apparatus, according to claim 3, 4, 5,6, 7, 8, 9,
10, 11, 12,13 or 14 comprising a control centre to
enable centralized regulation and control of auto-
mated entry of said panels into the production line.

An apparatus, according to claim 3, 4, 5,6, 7, 8, 9,
10, 11, 12, 13, 14 or 15, for use with standardized
pallets.

Patentanspriiche

1.

Ein Verfahren zum Transportieren von Platten aus
Mineralwolle oder anderem Isoliermaterial, wel-
ches Verfahren enthalt; Transport (1), enthaltend
das Beladen einer Palette mit einer Saule (9) von
Platten, Transportieren der Palette mit der Saule (9)
von Platten und Wegférdern (8) einer leeren Palet-
te; Sortieren, einschlieRlich Querverschieben (4)
der Saule (9) von Platten, verschwenkendes Umla-
den (5) der Saule (9) von Platten auf einen Schrag-
forderer (6) fur die Saule (9) von Platten; und Ent-
laden der einzelnen Platten auf eine Entladestation
(7); wobei dieser Prozess dadurch gekennzeich-
net ist, daB dieses Entladen beinhaltet, daf} dieser
Schragférderer (6) mit einer anderen Geschwindig-
keit und in anderer Richtung arbeitet als die Entla-
destation (7), wodurch der untere Rand der ober-
sten Platte (10) der sich auf dem Schragférderer (6)
befindlichen Saule (9) von dieser Entladestation (7)
ruckartig vorwarts bewegt wird, um diese oberste
Platte (10) mit ihrer Basisflache auf der sich bewe-
genden Oberflache dieser Entladestation zu posi-
tionieren.

Ein Verfahren nach Anspruch 1, umfassend minde-
stens einen der Schritte: Transportieren einer mit
Platten beladenen Palette von einem Ausgangs-
punkt zu einem Umladepunkt (2); Umladen der Pa-
lette auf eine Einrichtung, die einen Weitertransport
(3) ermdglicht, wobei dieser Weitertransport minde-
stens einen Transportschritt fir diese Palette um-
fafdt, bis diese eine Querverschiebevorrichtung (4)
erreicht, wodurch diese Palette entladen wird, und
Weitertransport dieser Palette, bis diese eine Palet-
tierungsvorrichtung (8) erreicht; wobei dieses Pa-
lettieren das Ubereinanderstapeln von leeren Pa-
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letten zu einer Palettensaule willktrlicher H6he um-
falt; Querverschieben (8) der Platten auf einen
Schragférderer (6); Schragférderung zu einer Ent-
ladestation (7); Abziehen der Platte aufgrund der
Relativgeschwindigkeit zwischen dem Schragfor-
derer (6) und der Entladestation (7); Positionieren
der Platte auf einer sich bewegende Oberflache der
Entladestation (7) aufgrund der Relativgeschwin-
digkeit zwischen dem Schragférderer (6) und der
Entladestation (7); und Entladen.

Eine Einrichtung zum Transportieren von Platten
aus Mineralwolle oder anderem Isoliermaterial,
welche Einrichtung enthalt eine Férdervorrichtung
(1) einschlieRlich einer Beladevorrichtung zum Be-
laden einer Palette mit einer Saule (9) von Platten,
eine Transportanlage (1, 2, 3) zum Transportieren
der Palette mit der Saule (9) von Platten, und eine
Palettierungsvorrichtung (8) zum Ablegen einer
leeren Palette; eine Sortiervorrichtung, enthaltend
einen Querverschieber (4) zum Querverschieben
der Saule (9) von Platten, eine Umladevorrichtung
(5) zum verschwenkten Umladen der Saule (9) von
Platten auf einen Schragférderer (6) zur Schragfor-
derung der Saule (9) von Platten; eine Entladesta-
tion (7) fur einzelne Platten; wobei dieses Verfahren
dadurch gekennzeichnet ist, daB diese Entlade-
station (7) eine andere Geschwindigkeit und eine
andere Bewegungsrichtung hat als dieser Schrag-
forderer (7), wodurch der untere Rand der in
Schraglage transportierten, obersten Platte (10)
der Saule (9) von dieser Entladestation (7) ruckartig
vorwarts bewegt wird, um die oberste Platte (10) mit
ihrer Bodenflache auf der sich bewegenden Ober-
flache der Entladestation (7) zu positionieren.

Eine Einrichtung nach Anspruch 3, enthaltend min-
destens eines der Merkmale: eine Fordervorrich-
tung (1) fir eine mit Platten beladenen Palette von
einem Ausgangspunkt zu einem Umladepunkt (2,
3); eine Umladevorrichtung (2) zum Umladen der
Palette auf eine Vorrichtung (3), die einen Weiter-
transport ermdglicht, wobei dieser Weitertransport
mindestens eine Vorrichtung umfaf3t, um diese Pa-
lette (3) zu transportieren, bis sie eine Querver-
schiebevorrichtung (4) erreicht, wodurch diese Pa-
lette entladen wird, und eine weitere Einrichtung,
um diese Palette zu transportieren, bis sie eine Pa-
lettierungsvorrichtung (8) erreicht, um die leeren
Paletten zu einer Palettensaule von willklrlicher
Hohe zu stapeln; eine Querverschiebevorrichtung
(4), um die Platten auf einen Schragforderer (6) zu
schieben, einen Schragférderer (6), um die Platten
zu einer Entladestation (7) zu transportieren; eine
Vorrichtung zum Abziehen der Platte aufgrund der
Relativgeschwindigkeit zwischen dem Schragfor-
derer (6) und der Entladestation (7); eine Vorrich-
tung zum Positionieren der Platte auf einer sich be-
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wegenden Oberflache der Entladestation aufgrund
der Relativgeschwindigkeit zwischen dem Schrag-
férderer (6) und der Entladestation (7); und eine
Entladestation (7).

Eine Einrichtung nach Anspruch 3 oder 4, weiterhin
dadurch gekennzeichnet, daB diese Férdervor-
richtung (1) mindestens eine der Eigenschaften
aufweist; sie ist vom Kettenférderbandtyp; sie hat
eine Kapazitat fur 3 bis 7 Paletten; sie hat einen
Schutzrand fiir Gabelstapler; und sie enthalt eine
Uberwachungseinrichtung zum Uberwachen von
Steuerparametern einschlieRlich der Endposition
der Palette, der Abgabe der Palette, des Besetzt-
Zustandes und der nachsten freien Position.

Eine Einrichtung nach Anspruch 3, 4 oder 5, enthal-
tend einen Walzenférderer (3), der gleichzeitig eine
Transportfunktion zu diesem Querverschieber (4)
und zu dieser Palettierungsvorrichtung (8) ausbt,
weiterhin dadurch gekennzeichnet, daB diese
Umladevorrichtung (2) mindestens eine der Eigen-
schaften aufweist, ndmlich, daf} sie vom Kettenfor-
derbandtyp ist; und daf sie in der Lage ist, die Pa-
lette von der Fordervorrichtung (1) zu Gbernehmen,
sobald sie frei von einer vorhergehenden Palette
ist, und um diese auf den Walzenférderer (3) zu ent-
laden.

Eine Einrichtung nach Anspruch 6, weiterhin da-
durch gekennzeichnet, daR der Walzenférderer
(3) mindestens eine der Eigenschaften hat: eristin
der Lage, die Paletten zu diesem Querverschieber
(4) zu fordern; er enthalt Steuersensoren im Be-
reich dieses Querverschiebers (4); er enthalt Steu-
ersensoren im Bereich dieser Palettierungsvorrich-
tung (8); er ist in der Lage, wenn mehrere Platten-
saulen (9) in Langsrichtung auf einer Palette ange-
ordnet sind, die Palette entsprechend der Breite ei-
ner Plattensdule (9) im AnschluR an jede Rick-
wartsbewegung dieses Querverschiebers (4) vor-
warts zu bewegen.

Eine Einrichtung nach Anspruch 3, 4, 5, 6 oder 7,
weiterhin dadurch gekennzeichnet, daB dieser
Querverschieber (4) mindestens eine der Eigen-
schaften hat; er hat eine Anzahl von Schiebeposi-
tionen entsprechend der Anzahl von Plattensdulen
(9) in Querrichtung auf einer Palette, wodurch bei
jeder Bewegung dieses Querverschiebers (4) eine
Plattensaule (9) auf diese Umladevorrichtung (5)
geschoben wird; er ist in der Lage, eine Palette
durch Verschieben von Plattensaulen (9) auf diese
Umladevorrichtung (5) zu entleeren; und er enthalt
Steuersensoren.

Eine Einrichtung nach Anspruch 3, 4, 5, 6, 7 oder
8, weiterhin dadurch gekennzeichnet, daB diese
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Umladevorrichtung (5) mindestens eine der Eigen-
schaften hat; sie ist in der Lage, eine Plattensaule
(9) aus einer im wesentlichen aufrechten Position
in eine Schragposition entsprechend einem Winkel
o. zu verschwenken, wobei der Winkel o willkirlich
zwischen einer Normalen zu den schragliegenden
Platten und einer Vertikalen liegt und etwa gleich
einem Winkel ist, der durch die Oberseite des
Schragférderers (6) und der Vertikalen gebildet ist;
sie ist in der Lage, bei jeder Bewegung mindestens
eine Plattensaule (9) auf den Schragférderer (6)
umzuladen; sie enthalt Seitenhalter fur die Platten-
sdule; und sie enthalt mindestens einen Steuersen-
sor innerhalb der Sensoren, um die Position, die
nachste freie Position und die Seitenhalter der Plat-
tensaule zu Uberwachen.

Eine Einrichtung nach Anspruch 3, 4, 5, 6, 7, 8 oder
9, weiterhin dadurch gekennzeichnet, daB dieser
Schragférderer (6) mindestens eine der Eigen-
schaften hat; er enthalt Gabeln, um eine Platten-
saule (9) in Richtung der Entladestation zu schie-
ben; er enthélt eine Ebene, in der diese Gabeln sich
bewegen, und in der mindestens eine der Gleitfla-
chen dieses Schragforderers (6) einen Winkel mit
der Vertikalen bildet; erist in der Lage, den Abstand
zwischen Platten auf dieser Entladestation (7) auf-
grund der Differenz der Geschwindigkeiten dieser
Gabeln und dieser Entladestation zu steuern; er
enthalt Steuersensoren, um mindestens eine Posi-
tion dieser Gabeln, die nachste freie Position und
die abschlieRende Position einer Platte zu Gberwa-
chen; und er enthalt ein Zahlwerk, um die entlade-
nen Platten zu zahlen.

Eine Einrichtung nach Anspruch 3, 4, 5,6, 7, 8, 9
oder 10, bei der diese Entladestation ein Produkti-
onslinien-Férderer ist, und weiterhin dadurch ge-
kennzeichnet, daB dieser Produktionslinien-For-
derer (7) mindestens eine der Eigenschaften hat; er
enthalt ein Band als die Férderoberflache; dieses
Band hat eine Profilierung, um besser seine Funk-
tion zum Abziehen der jeweils oberen Platte (10)
und/oder zum Halten der jeweils obersten Platte
(10) auszufiihren; er enthalt fir diesen Schragfor-
derer (6) einen Antriebsmechanismus oder eine
Maschine, der bzw. die frequenzgesteuert und/oder
von einem Mikroprozessor gesteuert wird; und er
enthalt Sensoren, um die nachste freie Position
und/oder den Besetzt-Zustand zu liberwachen.

Eine Einrichtung nach Anspruch 3, 4, 5,6, 7, 8, 9,
10 oder 11, dadurch gekennzeichnet, daB die Pa-
lettierungsvorrichtung (8) mindestens eine der Ei-
genschaften hat: sie ist in der Lage, leere Paletten
zu einer Saule zu stapeln, bis die S&ule eine vorge-
gebene Hohe erreicht; sie enthalt Seitenhalter fir
Paletten; und sie enthalt eine Steuerung fir einen
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Hubmechanismus und/oder den Abstand zwischen
Seitenhaltem.

Eine Einrichtung nach Anspruch 3, 4, 5, 6, 7, 8, 9,
10, 11 oder 12, dadurch gekennzeichnet, daB der
Transport von einzelnen Platten von der Platten-
saule (9) das Schieben der Plattensaule (9) entlang
der Schragflache (6) unter einem Winkel o. mit der
Vertikalen des Schragférderers (6) auf dem Produk-
tionslinien-Forderer (7) umfaRt, indem von der je-
weils obersten Platte (10) der untere Rand in Rich-
tung dieses sich bewegenden Produktionslinien-
Forderers (7) abgezogen wird, wodurch bewirkt
wird, daB} diese oberste Platte (10) sich selbst auf
dem Fdérderband des Produktionslinien-Férderers
(7) positioniert.

Eine Einrichtung nach Anspruch 3, 4, 5,6, 7, 8, 9,
10, 11, 12 oder 13, dadurch gekennzeichnet, daR
diese Fordervorrichtung (1) mindestens eines der
Merkmale aufweist: eine Vorrichtung zur Uberwa-
chung der Endposition der Palette; eine Vorrichtung
zur Uberwachung des Entladens von Paletten; eine
Einrichtung zur Uberwachung des Besetzt-Zustan-
des; und eine Einrichtung zur Uberwachung der
nachsten freien Position; und weiterhin dadurch
gekennzeichnet, daB die Umladevorrichtung (2)
mindestens eines der Merkmale aufweist; eine Vor-
richtung zur Uberwachung der Endposition der Pa-
lette; eine Einrichtung zur Uberwachung des Entla-
dens der Paletten; eine Einrichtung zur Uberwa-
chung des Besetzt-Zustandes; und eine Einrich-
tung zur Uberwachung der nachsten freien Positi-
on; und weiterhin dadurch gekennzeichnet, daB
dieser Walzenforderer (3) im Bereich der Querver-
schiebevorrichtung (4) mindestens eines der Merk-
male aufweist; eine Vorrichtung zur Uberwachung
der Endposition der Palette; eine Einrichtung zur
Uberwachung des Entladens der Palette; eine Ein-
richtung zur Uberwachung des Besetzt-Zustandes;
und eine Einrichtung zur Uberwachung der néch-
sten freien Position; und weiterhin dadurch ge-
kennzeichnet, daB dieser Walzenférderer (3) im
Bereich der Palletisierungsvorrichtung (8) minde-
stens eines der Merkmale aufweist: eine Vorrich-
tung zur Uberwachung der Endposition der Palette;
eine Einrichtung zur Uberwachung des Entladens
von Paletten; und eine Einrichtung zur Uberwa-
chung des Besetzt-Zustandes: und weiterhin da-
durch gekennzeichnet, daB dieser Querverschie-
ber (4) mindestens eines der Merkmale aufweist:
eine Vorrichtung zur Uberwachung der Arbeits-
schritte des Querverschiebers (4); eine Einrichtung
zur Uberwachung der Position einer Palette in Ab-
hangigkeit von der Lange einer Isolierplatte; und ei-
ne Einrichtung zur Uberwachung des Besetzt-Zu-
standes; und weiterhin dadurch gekennzeichnet,
daB diese Umladevorrichtung (5) zum Verschwen-
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ken mindestens eines der Merkmale aufweist: eine
Einrichtung zur Uberwachung der Position; eine
Einrichtung zur Uberwachung der néchsten freien
Position; und eine Einrichtung zur Uberwachung
der Seitenhalter fiir die Plattensdule (9): und wei-
terhin dadurch gekennzeichnet, daB der Schrag-
férderer (6) mindestens eines der Merkmale auf-
weist: eine Einrichtung zur Uberwachung der Posi-
tion der Schragforderergabeln; und eine Einrich-
tung zur Uberwachung der nichsten freien Positi-
on: und weiterhin dadurch gekennzeichnet, daf
diese Fordervorrichtung (1), diese Umladevorrich-
tung (2), dieser Querverschieber (4), diese Paletti-
siervorrichtung (8), diese dem Verschwenken die-
nende Umladevorrichtung (5) und dieser Schrag-
forderer (6) in jeder erwilinschten Reihenfolge ab-
rufbar sind.

Eine Einrichtung nach Anspruch 3, 4, 5,6, 7, 8, 9,
10, 11, 12, 13 oder 14, enthaltend ein Steuerzen-
trum, um das zentralisierte Regeln und Uberwa-
chen des automatisierten Eingangs dieser Platten
in die Produktionslinie zu ermdglichen.

Eine Einrichtung nach Anspruch 3, 4, 5,6, 7, 8, 9,
10, 11, 12, 13, 14 oder 15 fiir die Verwendung von
Standardpaletten.

Revendications

Procédé pour transporter des panneaux de laine
minérale ou d'un autre matériau isolant, ledit procé-
dé comportant : un transport (1) comportant le char-
gement d'une palette avec une colonne (9) de pan-
neaux, le transport de la palette munie de la colonne
(9) de panneaux, et I'enlevement (8) d'une palette
vide ; un tri, incluant une poussée transversale (4)
de la colonne (9) de panneaux, le rechargement pi-
votant (5) de la colonne (9) de panneaux sur un dis-
positif de transport incliné (6) de colonne (9) de
panneaux ; et la sortie des panneaux individuels sur
un dispositif de sortie (7) ; ledit procédé étant ca-
ractérisé en ce que ladite sortie implique que ledit
dispositif de transport incliné (6) est a une vitesse
et dans une direction différentes de celles dudit dis-
positif de sortie (7), de sorte que le bord inférieur
du panneau supérieur (10) de la colonne (9) dudit
dispositif de transportincliné (6) est tiré par ledit dis-
positif de sortie (7) pour positionner le panneau su-
périeur (10) en ayant sa surface de base sur la sur-
face mobile dudit dispositif de sortie.

Procédé selon la revendication 1, comportant au
moins une des étapes parmi : le transport d'une pa-
lette, chargée de panneaux, a partir d'un point initial
jusqu'a un point de rechargement (2) ; le recharge-
ment de la palette sur un dispositif qui permet un
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transport supplémentaire (3), ledit transport supplé-
mentaire comportant au moins un transport parmi
le transport de ladite palette jusqu'a ce qu'elle attei-
gne un dispositif de poussée transversale (4) de
sorte que la palette soit vidée, et ledit transport sup-
plémentaire de ladite palette jusqu'a ce qu'elle at-
teigne un dispositif de palettisation (8) ; une palet-
tisation incluant un empilage de palettes vides dans
une colonne de palettes d'une hauteur arbitraire ;
une poussée transversale (8) de panneaux sur un
dispositif de transport incliné (6) ; un transport incli-
né vers un dispositif de sortie (7) ; une traction du
panneau due a la vitesse relative entre le dispositif
de transportincliné (10) et le dispositif de sortie (7) ;
le positionnement du panneau sur une surface mo-
bile du dispositif de sortie (7) di a la vitesse relative
entre le dispositif de transport incliné (6) et le dis-
positif de sortie (7), et la sortie.

Dispositif pour transporter des panneaux de laine
minérale ou d'un autre matériau isolant, ledit dispo-
sitif comportant un dispositif de transport (1) in-
cluant un chargeur pour charger une palette avec
une colonne (9) de panneaux, un dispositif de trans-
port (1, 2, 3) pour transporter la palette munie de la
colonne (9) de panneaux, et des moyens de palet-
tisation (8) pour enlever une palette vide, un dispo-
sitif de tri comportant un pousseur transversal (4)
pour pousser transversalement la colonne (9) de
panneaux, des moyens de rechargement (5) pour
recharger de maniére pivotante la colonne (9) de
panneaux sur des moyens de transport incliné (6)
pour un transport incliné de la colonne (9) de pan-
neaux, et un dispositif de sortie (7) destiné aux pan-
neaux individuels, ledit dispositif étant caractérisé
en ce que ledit dispositif de sortie (7) a une vitesse
et une direction différentes de celles dudit dispositif
de transport incliné (6), de sorte que le bord infé-
rieur du panneau supérieur (10) de la colonne (9)
transporté de maniére inclinée est tiré par ledit dis-
positif de sortie (7) pour positionner la panneau su-
périeur (10) en ayant sa surface de base sur la sur-
face mobile dudit dispositif de sortie.

Dispositif selon le revendication 3, comportant au
moins un moyen parmi des moyens de transport (1)
destinés a une palette, chargée de panneaux, a
partir d'un point initial vers un point de recharge-
ment (2, 3) ; des moyens de rechargement (2) de
la palette sur un dispositif (3) qui permet un trans-
port supplémentaire, ledit transport supplémentaire
comportant au moins un moyen parmi des moyens
pour transporter ladite palette (3) jusqu'a ce qu'elle
atteigne un dispositif de poussée transversale (4)
de sorte que ladite palette soit vidée, et des moyens
supplémentaires pour transporter ladite palette jus-
qu'a ce qu'elle atteigne un dispositif de palettisation
(8) ; des moyens de palettisation (8) pour empiler
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des palettes vides en une colonne de palettes d'une
hauteur arbitraire ; des moyens de poussée trans-
versale (4) pour pousser des panneaux sur un dis-
positif de transport incliné (6); un dispositif de
transport incliné (6) pour transporter des panneaux
vers un dispositif de sortie (7) ; des moyens de trac-
tion du panneau dus a la vitesse relative entre le
dispositif de transport incliné (6) et le dispositif de
sortie (7) ; des moyens de positionnement du pan-
neau sur une surface mobile du dispositif dus a la
vitesse relative entre le dispositif de transport incli-
né (6) et le dispositif de sortie (7) ; et des moyens
de sortie (7).

Dispositif selon la revendication 3 ou 4, caractérisé
de plus en ce que ledit dispositif de transport (1) a
au moins une des propriétés suivantes qui sont,
d'étre du type courroie formant chaine, d'avoir une
capacité de 3 a 7 palettes, comporter un bord de
sécurité pour des chariots élévateurs a fourche, et
comporter un dispositif de commande pour sur-
veiller des paramétres de commande y compris la
position d'extrémité de la palette, I'enlévement de
la palette, la mise en prise et la position libre sui-
vante.

Dispositif selon la revendication 3, 4 ou 5, compor-
tant un dispositif de transport a rouleaux (3) effec-
tuant une fonction de transport conjointement avec
ledit pousseur transversal (4) et lesdits moyens de
palettisation (8), caractérisé de plus en ce que
lesdits moyens de rechargement (2) ont au moins
une des propriétés qui sont, d'étre du type courroie
formant chaine, et d'étre opérationnels pour préle-
ver une palette a partir du dispositif de transport (1)
des qu'elle est laissée vacante par une palette pré-
cédente, et de la recharger sur le dispositif de trans-
port a rouleaux (3).

Dispositif selon la revendication 6, caractérisé de
plus en ce que ledit dispositif de transport a rou-
leaux (3) a au moins une des propriétés parmi, étre
opérationnel pour transporter les palettes vers ledit
dispositif de poussée transversale (4), comporter
des. capteurs de commande au niveau dudit dispo-
sitif de poussée transversale (4), comporter des
capteurs de commande au niveau desdits moyens
de palettisation (8), et étre opérationnel, s'il y a plu-
sieurs colonnes de panneaux (9) sur une palette
dans une direction longitudinale, pour déplacer les
palettes sur la largeur d'une colonne de panneaux
(9) a la suite de chaque retour dudit dispositif de
poussée transversale (4).

Dispositif selon la revendication 3, 4, 5, 6 ou 7, ca-
ractérisé de plus en ce que ledit dispositif de
poussée transversale (4) a au moins une des pro-
priétés parmi avoir plusieurs positions pour pousser
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en correspondance au nombre de colonnes de pan-
neaux (9) dans la direction transversale d'une pa-
lette, de sorte que pour chaque déplacement dudit
dispositif de poussée transversale (4), une colonne
de panneaux (9) est poussée sur lesdits moyens de
rechargement (5), étre opérationnel pour vider une
palette en poussant lesdites colonnes de panneaux
(9) vers lesdits moyens de rechargement (5), et
comporter des capteurs de commande.

Dispositif selon la revendication 3, 4, 5, 6, 7 ou 8,
caractérisé de plus en ce que lesdits moyens de
rechargement (5) ont au moins une propriété parmi
étre opérationnels pour faire pivoter une colonne de
panneaux (9) a partir d'une position sensiblement
verticale vers une position inclinée définie par un
angle o, I'angle o étant formé entre une perpendi-
culaire au panneau incliné et une verticale étant ar-
bitraire et approximativement égal a I'angle formé
par la surface des moyens de transport incliné (6)
et la verticale, étre opérationnels, pendant chaque
déplacement, pour recharger au moins une colonne
de panneaux (9) sur les moyens de transport incliné
(6), comporter un support latéral de la colonne de
panneaux, et comporter au moins un capteur de
commande parmi d'autres capteurs pour comman-
der la position, la position libre suivante, et le sup-
port latéral de colonne de panneaux.

Dispositif selon la revendication 3, 4, 5, 6, 7, 8 ou
9, caractérisé de plus en ce que lesdits moyens
de transport incliné (6) ont au moins une des pro-
priétés parmi comporter des fourches pour pousser
une colonne de panneaux (9) vers les moyens de
sortie, comporter un plan dans lequel lesdites four-
ches se déplacent et dans lequel au moins une des
surfaces coulissantes desdits moyens de transport
inclinés (6) forme un angle a avec la verticale, étre
opérationnels pour commander la distance entre
les panneaux sur ledit dispositif de sortie (7) par I'in-
termédiaire de la différence de vitesse desdites
fourches et dudit dispositif de sortie, comporter des
capteurs de commande pour commander au moins
une position parmi la position desdites fourches, la
position libre suivante et la position finale d'un pan-
neau, et comporter un dispositif formant compteur
pour compter les panneaux sortants.

Dispositif selon la revendication 3, 4, 5,6, 7, 8,9 ou
10, dans lequel ledit dispositif de sortie (7) est un
convoyeur de ligne de production, et caractérisé
de plus en ce que ledit convoyeur de ligne de pro-
duction (7) a au moins une des propriétés parmi
comporter une courroie servant de surface de
transport, ladite courroie étant profilée pour mieux
remplir sa fonction de traction du panneau supé-
rieur courant (10) et/ou supporter le panneau supé-
rieur courant (10), comporter un mécanisme d'en-
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trailnement ou un moteur desdits moyens de trans-
port incliné (6) régulés par une fréquence et/ou
commandés par un microprocesseur, et comporter
des capteurs pour commander la position libre sui-
vante et/ou la mise en prise.

Dispositif selon la revendication 3, 4, 5,6, 7, 8, 9,
10 ou 11, caractérisé en ce que le dispositif de pa-
lettisation (8) a au moins une propriété parmi étre
opérationnel pour empiler des palettes vides en une
colonne jusqu'a ce que la colonne atteigne une hau-
teur voulue, comporter des supports latéraux des
palettes, et comporter une commande d'un méca-
nisme de levage et/ou de la distance entre des sup-
ports latéraux.

Dispositif selon la revendication 3, 4, 5, 6, 7, 8, 9,
10, 11 ou 12, caractérisé en ce que le transport
des panneaux individuels a partir de la colonne de
panneaux (9) consista a pousser la colonne de pan-
neaux (9) le long de la surface (6) inclinée selon un
angle o par rapport a la verticale du dispositif de
transport incliné (6) sur le convoyeur de ligne de
production (7) en tirant le bord inférieur du panneau
supérieur courant (8) dans la direction du déplace-
ment de la surface dudit convoyeur de ligne de pro-
duction (7) se déplagant, en amenant ainsi ledit
panneau supérieur (10) en position lui-méme sur la
courroie de convoyeur du convoyeur de ligne de
production (7).

Dispositif selon la revendication 3, 4, 5, 6, 7, 8, 9,
10, 11, 12 ou 13, caractérisé en ce que ledit dis-
positif de transport (1) comporte au moins un élé-
ment parmi : des moyens pour commander la posi-
tion finale de la palette, des moyens pour comman-
der I'enlévement de palettes, des moyens pour
commander la mise en prise, et des moyens pour
commander la position libre suivante, caractérisé
de plus en ce que ledit dispositif de rechargement
(2) comporte au moins un élément parmi: des
moyens pour commander la position finale de la pa-
lette, des moyens pour commander I'enlévement de
palette, des moyens pour commander la mise en
prise, et des moyens pour commander la position
libre suivante ; caractérisé de plus en ce que ledit
dispositif de transport a rouleaux (3), au niveau du
dispositif de poussée transversale (4) comporte au
moins un élément parmi des moyens pour comman-
der la position finale de la palette, des moyens pour
commander |'enlévement des palettes, des moyens
pour commander la mise en prise, et des moyens
pour commander la position libre suivante, carac-
térisé de plus en ce que ledit dispositif de transport
a rouleaux (3), au niveau dudit dispositif de paletti-
sation (8) comporte au moins un élément parmi des
moyens pour commander la position finale de la pa-
lette, des moyens pour commander I'enlévement de

10

15

20

25

30

35

40

45

50

55

12

15.

16.

22

palettes, et des moyens pour commander la mise
en prise, caractérisé de plus en ce que ledit dis-
positif de poussée transversale (4) comporte au
moins un élément parmi : des moyens pour com-
mander les étapes du dispositif de poussée trans-
versale (4), des moyens pour commander la posi-
tion d'une palette indépendamment de la longueur
d'un panneau isolant, et des moyens pour comman-
derlamise en prise, caractérisé de plus en ce que
ledit dispositif de rechargement pivotant (5) com-
porte au moins un élément parmi : des moyens pour
commander la position, des moyens pour comman-
der la position libre suivante, et des moyens pour
commander les supports latéraux de la colonne de
panneaux (9), caractérisé de plus en ce que ledit
dispositif de transport incliné (6) comporte au moins
un élément parmi des moyens pour commander la
position des fourches de dispositif de transport in-
cliné, et des moyens pour commander la position
libre suivante, et caractérisé de plus en ce que
ledit dispositif de transport (1), ledit dispositif de re-
chargement (2) et ledit dispositif de poussée trans-
versale (4), ledit dispositif de palettisation (8) et ledit
dispositif de rechargement pivotant (5) et ledit dis-
positif de transportincliné (6) peuvent étre mis dans
un ordre souhaité quelconque.

Dispositif selon la revendication 3, 4, 5, 6, 7, 8, 9,
10, 11,12, 13 ou 14, comportant un centre de com-
mande pour permettre la régulation centralisée et
la commande d'une entrée automatisée desdits
panneaux dans la ligne de production.

Dispositif selon la revendication 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14 ou 15, destiné a étre utilisé avec
des palettes normalisées.
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