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Description

[0001] The present invention relates to a machine
which enables a desired number of metal sheets to be
separated from a so-called master pack, in order to form
a so-called derivative pack or an assembly of several
derivative packs.
[0002] The term "master pack " means a pack of
sheets of any metal or alloy, usually separated from
each other by a paper sheet, the pack being rested on
a relative pallet which facilitates its handling. The term
"derivative pack" means a pack which is formed from
the metal sheets withdrawn from the master pack and
still separated from each other by a paper sheet, and is
for example to be despatched to a client. In the assem-
bly formed from several derivative packs, a sheet of
plastic material is normally interposed to divide the var-
ious derivative packs from each other.
[0003] The operation of separating a determined
number of metal sheets from a master pack to form a
derivative pack is currently carried out manually, at the
most with the aid of suckers or, if the metal sheets are
of ferromagnetic material, by means of magnets. In all
cases, one metal sheet together with the relative paper
sheet is withdrawn at a time from the master pack, in
which the metal sheets are disposed horizontal, resting
on the relative pallet, to form the derivative pack on an-
other pallet.
[0004] As will be immediately apparent such an oper-
ation, besides being lengthy and fatiguing for the per-
sonnel concerned, exposes them to the danger of acci-
dents.
[0005] The object of the present invention is to provide
a machine which enables the desired number of metal
sheets to be withdrawn from a master pack, and form a
derivative pack or an assembly of derivative packs with
total safety and minimum fatigue for the personnel con-
cerned.
[0006] This object is attained by the machine of the
present invention, comprising:

- a first cradle movable between a horizontal first po-
sition, a second position close to vertical, and a ver-
tical third position, the first cradle being provided
with a bed and a relative perpendicular side wall,
the bed being able to receive a master pack togeth-
er with the relative pallet when the first cradle is in
its first position, in the second position of the first
cradle the metal sheets of the master pack resting
by their edges against the side wall of the first cra-
dle, the first cradle also being provided with means
for moving its bed parallel to itself;

- a second cradle movable between a vertical first po-
sition, in which it faces the first cradle when in its
third position, and a second position close to verti-
cal, the second cradle being provided with a bed
and a relative perpendicular side wall, the second
cradle being also provided with means for moving

its bed parallel to itself, the free edge of the side wall
of the second cradle substantially coinciding with
the free edge of the side wall of the first cradle both
when both cradles are in their second position and
when the first cradle is in its third position and the
second cradle is in its first position;

- a separator element insertable between the metal
sheets carried by the first cradle when in its second
position to separate the desired number thereof
from the master pack, the separator element also
acting as a pusher against the separated metal
sheets to move them onto the second cradle when
this is in its second position.

[0007] The invention will be more easily understand-
able from the following description of one embodiment
thereof. In this description reference is made to the ac-
companying drawings, in which Figures from 1 to 12
show a machine of the present invention in its various
stages of operation, the machine illustrated being par-
ticularly suitable for receiving master packs formed from
metal sheets of dimensions between 2000 x 1000 and
4000 x 1500 millimetres, with a thickness between 0.5
and 8 millimetres, the master pack normally having a
weight up to 3000 kg and containing up to 200 metal
sheets.
[0008] As can be seen from Figure 1, the machine of
the invention, indicated overall by 10, comprises a first
cradle 12 which itself comprises a bed 14 movable par-
allel to itself, and a perpendicular side wall 16. The first
cradle 12 is conveniently constructed with a structure
formed from steel sections. Neither the bed 14 nor the
side wall 16 needs to have a continuous surface, they
being able to be in the form for example of a rack or a
frame also constructed from steel sections.
[0009] The bed 14 is moved parallel to itself for exam-
ple by conventional hydraulically operated devices.
[0010] In Figure 1 the machine 10 is shown in its
stand-by position in which, by means for example of an
automatic conveyor 18 (partly shown in said figure), a
master pack of metal sheets 20, provided with its relative
pallet 22, is disposed on the bed 14 of the machine 10.
For this purpose there can also be provided for example
a motorized roller table which extends along the centre
of the rack forming the bed 14 when the first cradle 12
lies in its aforesaid first position (i.e. in the horizontal
position), with the right side of the master pack 20 rest-
ing against the side wall 16 of the first cradle 12. It should
be noted that instead of using the conveyor 18, the mas-
ter pack can be fed to the machine 10 in other ways, for
example by a conventional fork lift truck.
[0011] The machine 10 comprises a second cradle 24
also comprising a bed 26 and relative perpendicular side
wall 28. The second cradle with its relative bed 26 and
side wall 28 can be formed in a similar manner to that
already described with regard to the first cradle 12, so
that no further description will be given.
[0012] As can be seen from Figure 1, the second cra-
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dle 24 lies in the position already described as its second
position, in which it has an orientation close to the ver-
tical.
[0013] The machine 10 is also provided with a station
32 for the operator or operators (normally not more than
two). In the figure a single operator is shown for simplic-
ity, indicated by 30. This station consists essentially of
a raised footboard or gangway on which all the various
controls of the machine 10 (not shown for simplicity) are
disposed in a manner easily accessible by the operator.
These controls are connected to a control unit of micro-
processor type, and in particular to a personal computer
(not shown in the figures for simplicity).
[0014] When a master pack 20 has been disposed on
the bed 14, the operator 30 operates a relative control
to cause the control unit to activate corresponding op-
erating means (not shown, but of conventional type, and
preferably of hydraulic type) which move the first cradle
12 from its first position (Figure 1) to its second position
(Figure 2) in which the master pack 20 has an orientation
as close as possible to vertical (in this, taking obvious
account of the fact that the metal sheets of the pack 20
must always lie in a safety condition, i.e. without any
tendency to accidentally overturn against the bed 26 of
the adjacent second cradle 24, which could represent a
danger to the operator 30, especially to his hands). The
control unit then activates other operating means (indi-
cated schematically by the arrows 34 in Figure 2) to
move the bed 26 from its withdrawn position (Figure 1)
to its advanced position (Figure 2) in which the lower
edge of the bed 14 touches the master pack 20. The
operator 30 can now count the number of metal sheets
to be separated, making them overturn one or more at
a time (according to what is most comfortable) with hits
hands (this being very simple, in view of the position of
the master pack 20), so that the desired number of metal
sheets to be separated lie in the condition shown in Fig-
ure 3, in which these metal sheets form a derivative pack
36 which rests against the bed 26 of the second cradle
24. The derivative pack 36 however still lies with its edge
against the side wall 16 of the first cradle 12. The re-
maining metal sheets of the master pack are indicated
in Figure 3 by 20A. At this point the operator 30 extracts
any paper separation sheet lying between the derivative
pack 26 and the remainder of the master pack 20A.
[0015] As a result of the intervention of the operator
30, who operates an appropriate control (not shown),
the control unit causes a separation element 38 in the
form of a wedge (not visible in Figures 1 and 2 because
it lies at a height outside the range of said figures) to
descend from above (Figure 3). This wedge 38 can be
conveniently suspended on steel cables (not shown), so
that it can be easily raised and lowered by a convention-
al hoist. The wedge 38 is conveniently covered with a
suitable material to prevent damage to the metal sheets
with which it comes into contact. The wedge 38 must be
lowered in such a manner that it becomes inserted be-
tween the remainder 20A of the master pack and the

derivative pack 36 which has just been formed, the
wedge 38, if of sufficient weight, attaining the position
indicated by 38A in Figure 3 by gravity. At this point, ei-
ther by intervention of the operator 30 or as a result of
a signal from an appropriate sensor which informs the
control unit that the wedge 38 has reached the required
lower position, the control unit causes the wedge 38,
which extends at its two sides beyond the metal sheets,
to be engaged by pusher means (not shown for simplic-
ity, but of conventional type), conveniently of hydraulic
operation, which exert on the wedge 38 a horizontal
thrust in the direction of the second cradle 24. Simulta-
neously the control unit inactivates the operating means
34, so that the relative bed 26, under the thrust of the
wedge 38, withdraws together with the derivative pack
36, until appropriate sensors (not shown) with which the
machine 10 is provided (for example photosensors)
sense that the entire derivative pack 36 has been trans-
ferred beyond the horizontal line 40 forming the bound-
ary line between the side wall 16 of the first cradle 12
and the side wall 28 of the second cradle 24. At this point
the control unit causes the separation wedge 38 to rise,
so that it is no longer visible in Figure 5. This figure
shows the next stage, in which the first cradle 12 has
been made to return by the control unit into its first po-
sition (horizontal). It is therefore possible to remove the
remainder 20A of the master pack and hence be able,
if required, to place on the bed 14 another master pack
composed of metal sheets of dimensions or material dif-
ferent from the preceding.
[0016] We will assume for simplicity that the new mas-
ter pack is that indicated in Figure 5 by 20A, and in par-
ticular an incomplete master pack from which a deter-
mined number of metal sheets have already been re-
moved (there is obviously no difference if the new mas-
ter pack is complete), so that its upper face is moved to
the level of the upper edge of the side wall 16. On com-
mand by the operator 30, the control unit returns the first
cradle 12 from its first position (Figure 5) to its second
position (Figure 6). In the meantime the operator 30 will
have preferably placed on the free face of the derivative
pack 36, already present on the second cradle 24, a
sheet (normally of plastic material) which conveniently
serves to divide the first derivative pack 36 from the new
derivative pack which is to be formed and will be com-
posed of a different type of metal sheet. At this point the
aforedescribed operations are repeated, i.e. manual
separation by the operator 30 of a certain number of
metal sheets from the second master pack, which will
be rested against the free side (possibly covered by the
aforesaid plastic separation sheet) of the first derivative
pack 36, and will form the second derivative pack.
[0017] At this point, preferably on command by the op-
erator (however the control unit could do this directly, in
which case the machine 10 would have to be provided
with a sensor which informs the control unit that the first
cradle 12 has returned to its second position) the inser-
tion operation for the separation wedge 38 is repeated
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as far as the position indicated by 38A in Figure 6, as is
the operation involving the forced movement of the
wedge towards the first derivative pack, with simultane-
ous withdrawal of the bed 14 from the second cradle 24
(Figure 7), so as to accumulate on this latter the assem-
bly of two derivative packs, this assembly being indicat-
ed in Figure 6 by 36A, whereas the remainder of the
second master pack is indicated by 20B.
[0018] Figure 8 describes the next stage, in which the
first cradle 12, with the remainder 20B of the second
master pack, is returned to its initial position.
[0019] At this point it is apparent that the same oper-
ation can be repeated with a third master pack, and so
on, to finally obtain on the second cradle 24 an assembly
formed from the required number of derivative packs
(separated from each other preferably by a plastic
sheet), each formed of the desired number of metal
sheets of the required type (in accordance with the re-
quirements of a determined client), the maximum
number of derivative packs and/or of metal sheets for
each derivative pack being determined only by the ca-
pacity of the second cradle 24.
[0020] Finally, having obtained the required assembly
36A of derivative packs, and after removing the remain-
der of the last master pack from the first cradle 12, a
conventional pallet or in the limit simple flat planking,
indicated in Figure 9 by 42, is disposed on the bed 14
of the first cradle 12. At this point, either automatically
or by the intervention of the operator 30, the control unit
activates operating means (indicated schematically in
Figure 9 by the arrows 44, preferably of hydraulic type)
which enable the upper edge of the pallet 42 to be
moved to the level of the upper edge of the side wall 16,
the first cradle 12 then being brought into that position
defined hereinbefore as its third position (vertical). At
the same time the second cradle 24 is also brought into
that position defined hereinbefore as its first position (al-
so vertical), by which the situation of Figure 10 is ob-
tained. At this point, either by intervention of the opera-
tor operating an appropriate control, or automatically (if
the control unit is provided with suitable sensors which
inform it when the vertical position of both cradles 12
and 24 has been attained), the control unit activates the
operating means 34 of the bed 26 so that the assembly
of derivative packs 36A, including the pallet 42, is moved
from the second cradle 24 to the first cradle 12, as
shown in Figure 11.
[0021] Having done this, again by the intervention of
the operator 30 or automatically (if sensors are provided
to inform the control unit when this situation has been
attained), the control unit returns the first cradle 12 to its
first position, so that the assembly 36A of derivative
packs can be removed, to hence conclude the sched-
uled cycle. The machine 10 is now ready to effect a new
cycle.
[0022] The machine 10 can conveniently be provided
with conventional load cells which enable the weight of
the formed derivative packs to be determined, either by

difference or by addition.
[0023] It should be noted that the machine of the
present invention can be conveniently used in all those
concerns which process sheets of any metal or alloy, or
in which a client has to be supplied with assemblies
formed from a determined number of metal sheets per
type. It is immediately apparent that the machine of the
present invention enables a considerable time and cost
saving to be obtained, in addition to substantially elimi-
nating the risk of accidents to the personnel concerned.

Claims

1. A machine for separating a desired number of metal
sheets from a master pack, in order to form a deriv-
ative pack or an assembly of derivative packs, com-
prising:

- a first cradle (12) movable between a horizontal
first position, a second position close to vertical,
and a vertical third position, the first cradle (12)
being provided with a bed (14) and a relative
perpendicular side wall (16), the bed (14) being
able to receive a master pack (20) together with
the relative pallet when the first cradle (12) is in
its first position, in the second position of the
first cradle (12) the metal sheets of the master
pack (20) resting by their edges against the side
wall (16) of the first cradle (12), the first cradle
(12) also being provided with means (44) for
moving its bed (14) parallel to itself;

- a second cradle (24) movable between a verti-
cal first position, in which it faces the first cradle
(12) when in its third position, and a second po-
sition close to vertical, the second cradle (24)
being provided with a bed (26) and a relative
perpendicular side wall (28), the second cradle
(24) being also provided with means (34) for
moving its bed (26) parallel to itself, the free
edge of the side wall (28) of the second cradle
(24) substantially coinciding with the free edge
of the side wall (16) of the first cradle (12) both
when both cradles (12, 24) are in their second
position and when the first cradle (12) is in its
third position and the second cradle (24) is in
its first position;

- a separator element (38) insertable between
the metal sheets (20) carried by the first cradle
(12) when in its second position to separate the
desired number (36) thereof from the master
pack (20), the separator element (38) also act-
ing as a pusher element against the separated
metal sheets (36) to move them onto the sec-
ond cradle (24) when this is in its second posi-
tion.

2. A machine (10) as claimed in claim 1, wherein an
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operation control unit for the machine (10) is pro-
vided.

3. A machine (10) as claimed in claim 2, wherein the
control unit is of microprocessor type.

4. A machine (10) as claimed in claim 1, wherein hy-
draulic means are provided for moving the first cra-
dle (12) and the second cradle (24) into their various
positions, for moving parallel to itself both the bed
(14) of the first cradle (12) and the bed (26) of the
second cradle (24), and for operating the separator
element (38) as a pusher.

5. A machine (10) as claimed in claim 1, wherein a
hoist is provided for raising and lowering the sepa-
rator element (38), the separator element (38) being
in the form of a wedge of adequate weight.

Patentansprüche

1. Maschine zum Abtrennen einer gewünschten An-
zahl von Metalltafeln von einem Hauptstapel, um ei-
nen abgeleiteten Stapel oder eine Gruppe von ab-
geleiteten Stapeln zu bilden, umfassend:

- ein zwischen einer horizontalen ersten Positi-
on, einer zweiten Position nahe der Vertikalen
und einer vertikalen dritten Position bewegba-
res erstes Gestell (12), wobei das erste Gestell
(12) mit einer Ladefläche (14) und einer relativ
dazu senkrechten Seitenwand (16) ausgerü-
stet ist, wobei die Ladefläche in der Lage ist,
einen Hauptstapel (20) mit der jeweiligen Pa-
lette aufzunehmen, wenn das erste Gestell (12)
in seiner ersten Position ist, wobei in der zwei-
ten Position des ersten Gestells (12) die Metall-
tafeln des Hauptstapels (20) mit ihren Kanten
gegen die Seitenwand (16) des ersten Gestells
(12) gelehnt ruhen, wobei das erste Gestell (12)
zudem mit Mitteln (44) zum Bewegen seiner
Ladefläche (14) parallel zu sich selbst ausge-
stattet ist,

- ein zwischen einer vertikalen ersten Position,
in welcher es dem ersten Gestell (12), wenn
dieses in seiner dritten Position ist, gegenüber-
liegt, und einer zweiten Position nahe der Ver-
tikalen bewegbares zweites Gestell (24), wobei
das zweite Gestell (24) mit einer Ladefläche
(26) und einer relativ dazu senkrechten Seiten-
wand (28) ausgerüstet ist, wobei das zweite
Gestell (24) zudem mit Mitteln (34) zum Bewe-
gen seiner Ladefläche (26) parallel zu sich
selbst ausgerüstet ist, wobei die freie Kante der
Seitenwand (28) des zweiten Gestells (24) so-
wohl wenn beide Gestelle (12, 24) in ihren zwei-
ten Positionen als auch wenn das erste Gestell

(12) in seiner dritten Position und das zweite
Gestell (24) in seiner ersten Position ist im We-
sentlichen mit der freien Kante der Seitenwand
(16) des ersten Gestells (12) übereinstimmt,

- ein Trennelement (38), welches zwischen die
von dem ersten Gestell (12) getragenen Metall-
tafeln (20) einsetzbar ist, wenn das erste Ge-
stell (12) in seiner zweiten Position ist, um die
gewünschte Anzahl (36) von diesen von dem
Hauptstapel (20) zu trennen, wobei das Tren-
nelement (38) zudem als Schiebeelement ge-
gen die abgetrennten Metalltafeln (36) arbeitet,
um sie auf das zweite Gestell (24) zu bewegen,
wenn dieses in seiner zweiten Position ist.

2. Maschine (10) wie in Anspruch 1 beansprucht, wo-
bei eine Operationssteuereinheit für die Maschine
(10) bereitgestellt ist.

3. Maschine (10) wie in Anspruch 2 beansprucht, wo-
bei die Steuereinheit vom Typ eines Mikroprozes-
sors ist.

4. Maschine (10) wie in Anspruch 1 beansprucht, wo-
bei Hydraulikmittel bereitgestellt sind, um das erste
Gestell (12) und das zweite Gestell (24) in ihre ver-
schiedenen Positionen zu bewegen, um sowohl die
Ladefläche (14) des ersten Gestells (12) als auch
die Ladefläche (26) des zweiten Gestells (24) par-
allel zu sich selbst zu bewegen, und um das Tren-
nelement (38) als Schieber zu betätigen.

5. Maschine (10) wie in Anspruch 1 beansprucht, wo-
bei ein Aufzug bereitgestellt ist, um das Trennele-
ment (38) anzuheben und zu senken, wobei das
Trennelement (38) in Form eines Keils mit ange-
messenem Gewicht vorliegt.

Revendications

1. Machine pour séparer d'une pile d'origine un nom-
bre voulu de tôles métalliques, afin de former une
pile dérivée ou un ensemble de piles dérivées,
comprenant :

- un premier berceau (12) mobile entre une pre-
mière position horizontale, une deuxième posi-
tion proche de la verticale et une troisième po-
sition verticale, le premier berceau (12) étant
pourvu d'un plateau (14) et d'une paroi latérale
correspondante perpendiculaire (16), le pla-
teau (14) pouvant recevoir une pile initiale (20)
ainsi que la palette correspondante lorsque le
premier berceau (12) est dans sa première po-
sition, les tôles métalliques de la pile initiale
(20), dans la deuxième position du premier ber-
ceau (12), reposant par leur chants contre la
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paroi latérale (16) du premier berceau (12), le
premier berceau (12) étant également pourvu
de moyens (44) pour déplacer son plateau (14)
parallèlement à lui-même ;

- un deuxième berceau (24) mobile entre une
première position verticale, dans laquelle il est
en regard du premier berceau (12) alors dans
sa troisième position, une deuxième position
proche de la verticale, le second berceau (24)
étant pourvu d'un plateau (26) et d'une paroi
latérale correspondante perpendiculaire (28),
le deuxième berceau (24) étant également
pourvu de moyens (34) pour déplacer son pla-
teau (26) parallèlement à lui-même, le bord li-
bre de la paroi latérale (28) du deuxième ber-
ceau (24) coïncidant sensiblement avec le bord
libre de la paroi latérale (16) du premier ber-
ceau (12) à la fois lorsque les deux berceaux
(12), (24) sont dans leur deuxième position et
lorsque le premier berceau (12) est dans sa
troisième position et que le deuxième berceau
(24) est dans sa première position ;

- un élément séparateur (38) pouvant être inséré
entre les tôles métalliques (20) portées par le
premier berceau (12) alors dans sa deuxième
position afin de séparer de la pile initiale (20) le
nombre voulu (36) de celles-ci, l'élément sépa-
rateur (38) servant également d'élément pous-
seur contre les tôles métalliques séparées (36)
afin de les faire venir sur le deuxième berceau
(24) lorsque celui-ci est dans sa deuxième po-
sition.

2. Machine (10) selon la revendication 1, dans laquel-
le un dispositif de commande de fonctionnement
pour la machine (10) est prévu.

3. Machine (10) selon la revendication 2, dans laquel-
le le dispositif de commande est du type à micro-
processeur.

4. Machine (10) selon la revendication 1, dans laquel-
le des moyens hydrauliques sont prévus pour faire
venir le premier berceau (12) et le deuxième ber-
ceau (24) dans leurs diverses positions, pour dé-
placer parallèlement à lui-même à la fois le plateau
(14) du premier berceau (12) et le plateau (26) du
deuxième berceau (24) et pour faire fonctionner
comme pousseur l'élément séparateur (38).

5. Machine (10) selon la revendication 1, dans laquel-
le un treuil est prévu pour lever et abaisser l'élément
séparateur (38), l'élément séparateur (38) se pré-
sentant sous la forme d'un coin d'un poids appro-
prié.
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