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(54) Device for feeding sheets, blanks and the like, especially in cigarette packaging machines

(57)  Adevice for feeding sheets, blanks and the like,
especially in cigarette packaging machines, comprises
an input conveyor (7, 7°) for inputting a succession of
packs (1) and an unloading magazine (8) able to
accommodate at least one pack (1), preferably two or
more packs (1), of packaging sheets on top of each
other and provided with an outlet end from which it is
possible to take one packaging sheet at a time, and also
intermediate transfer parts (9) between the input con-

veyor (7, 7') and the unloading magazine (8) which
transfer individual packs (1) from said input conveyor (7,
7" to said unloading magazine (8). The input conveyor
(7, 7") and the unloading magazine (8) are orientated
relative to each other in such a way that the transfer
parts execute a reciprocating angular movement in
order to pass and transfer the packs (1) from said input
conveyor (7, 7°) to said unloading magazine (8).
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Description

The invention relates to a device for feeding sheets,
blanks and the like, especially in cigarette packaging
machines.

The packaging sheets, more particularly the blanks
for making cigarette packs, or the like are delivered to
the feeders of the packaging machines in the form of a
succession of packs of blanks. The separate packs are
assembled in stacks made up of a number of layers of
individual packs lying adjacent to each other along both
their longitudinal and transverse sides. The feeders are
therefore required to grasp the individual packs deliv-
ered by the collecting parts and feed them to the grasp-
ing means of the processing units of the packaging
machines.

It is an object of the invention to provide a device for
feeding packaging sheets, blanks and the like, espe-
cially in cigarette packaging machines, that offers a sim-
ple, reliable and fast means of grasping individual packs
of packaging sheets and making them available to the
processing machine, at the same time rendering the
operations of collecting the packs from the stacks inde-
pendent to some extent from the feeding of the packag-
ing sheets to the processing machine.

The invention achieves the above objects with a
feeding device of the kind described in the introduction,
comprising an input conveyor for inputting a succession
of packs and an unloading magazine able to accommo-
date at least one pack, preferably two or more packs, of
packaging sheets on top of each other and provided
with an outlet end from which it is possible to take one
packaging sheet at a time, and also intermediate trans-
fer parts between the input conveyor and the unloading
magazine which transfer individual packs from said
input conveyor to said unloading magazine.

The transfer parts transfer the packs from the input
conveyor to the unloading magazine with a movementin
the conveying direction, while the input conveyor and
the unloading magazine are orientated relative to each
other in such a way that the transfer parts execute a
reciprocating angular movement in order to pass and
transfer the packs from said input conveyor to said
unloading magazine.

The unloading magazine preferably accommodates
at least one pack, preferably two or more packs on top
of each other, and is orientated in such a way that the
axis perpendicular to the upper face of the packs
accommodated inside it is inclined, its lower end diverg-
ing, in the conveying direction, away from the axis per-
pendicular to the upper face of the pack on the input
conveyor, while the transfer parts carry each pack from
the input conveyor to the mouth of the unloading maga-
zine with an angular movement equal to the abovemen-
tioned angle of inclination.

The input conveyor and the unloading magazine
include through openings for the transfer means, which
execute a movement of collecting packs from the input
conveyor and a movement of withdrawal out of the
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unloading magazine, which movements are orientated
transversely both to the direction in which the packs are
conveyed on the input conveyor and to the direction in
which the packaging sheets are unloaded from the
unloading magazine, the input conveyor and unloading
magazine contacting the individual packs in areas that
do not coincide with the areas where the packs are con-
tacted by the transfer parts, and said through openings
for the transfer parts coinciding with said areas where
the packs are contacted by the transfer parts.

Another feature is that the path followed by the
transfer parts when collecting individual packs from the
input conveyor intersects the transfer path, and the path
followed by the transfer parts when withdrawing out of
the unloading magazine intersects the path of the pack-
aging sheets when being unloaded from it.

The transfer means execute an intermediate path
segment that is orientated in the direction of unloading
of the packaging sheets, by means of which the packs
of packaging sheets are introduced into said unloading
magazine.

In a preferred embodiment, the input conveyor con-
sists of a pair of parallel conveyor belts or straps
arranged at a distance from each other, which belts or
straps are orientated with their conveying side horizon-
tal, and upon which rest the end portions of the packs of
packaging sheets, while the transfer parts consist of at
least one carrying plate engaging with the free interme-
diate area of the underside of the packs of packaging
sheets, between the areas resting on the conveyor
means and which transfer parts can be raised and low-
ered transversely to the conveying direction, more par-
ticularly vertically, between a position below the
conveying plane of the input conveyor and a position in
which the pack is raised above the input conveyor.

The unloading magazine consists of an approxi-
mately vertical channel with a cross-section corre-
sponding to that of the packaging sheets, while its wall
nearest the transfer parts contains a continuous central
opening wide enough for the carrying plate to pass
through transversely with respect to the channel, and
the transfer parts can be moved both in the longitudinal,
that is axial, direction of the channel in both directions,
and transversely with respect thereto.

The channel of the unloading magazine is prefera-
bly orientated so that its axis is inclined with respect to
the axis perpendicular to the conveying plane, with its
lower end diverging from said perpendicular axis in the
conveying direction, the perpendicular axis and the
unloading channel axis being situated in the same verti-
cal plane orientated in the conveying direction, while the
transfer parts are so supported that they can be raised
and lowered transversely to the conveying direction and
moved angularly back and forth through the angle of
inclination between the axis perpendicular to the con-
veying direction and the unloading channel axis,
between a position in which the raising and lowering
path of the transfer parts is transverse, more particularly
perpendicular, with respect to the conveying direction
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and intersects the conveying path and a position in
which the raising and lowering path is coaxial with the
unloading channel.

A preferred form of construction has a guide for
guiding the raising and lowering of the collecting parts
between a position below the conveying plane of the
input conveyor and a position in which the pack is raised
above the conveying plane of the input conveyor, with
which guide there are provided drive means for the rec-
tilinear raising and lowering movement of the transfer
parts, and which guide can be pivoted in both directions,
together with the drive means for the raising and lower-
ing movement of the transfer parts, in the vertical plane
parallel to the axis perpendicular to the conveying plane
of the input conveyor and the axis of the unloading
channel, the pivot axis coinciding with the line of inter-
section between the transverse plane perpendicular to
the conveying direction, i.e. the plane containing that
side of the packs of packaging sheets on the input con-
veyor which is transverse and rearmost with reference
to the conveying direction, and the plane containing said
transverse rearmost side of the packs of packaging
sheets in the unloading channel.

The top end of the unloading channel is advanta-
geously situated at a radial distance from the pivot axis
of the transfer means which is approximately the same
as the distance of the conveying plane, so that when the
pack is in the raised position, the transfer parts bring the
pack to a position coinciding with the unloading channel
simply by means of the angular movement, without hav-
ing to raise it any further.

The rectilinear lowering movement of the transfer
parts can extend down to approximately the bottom out-
let end of the unloading channel.

The transfer parts consist of an L-shaped plate, one
of whose arms forms the carrying plate that comes into
contact with the underside of the pack and the other of
whose arms forms a rear wall to retain the pack, against
which the transverse rear side of the pack rests, espe-
cially during the pivoting transfer.

The L-shaped plate is slightly narrower than the dis-
tance between the two belts or straps that form the input
conveyor and slightly narrower than the continuous lon-
gitudinal opening in the rear wall of the unloading chan-
nel.

Because of the fact that, when the pack is being col-
lected from the input conveyor, the pack must be sta-
tionary alongside the transfer parts, the input conveyor
may advantageously be made up of two independent
conveyors arranged one after the other, of which the
upstream one cooperates with the means used to col-
lect packs from the stack of packs, while the one follow-
ing it cooperates with the parts used to transfer the
packs to the unloading channel.

The invention also encompasses other features
which further enhance the device described above.
These are the subject of the subordinate claims.

The special features of the invention and the advan-
tages procured thereby will become clearer in the
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description of a preferred embodiment, illustrated by
way of a non-limiting example in the accompanying fig-
ures in which:

Fig. 1 shows a side elevation of the device accord-
ing to the invention mounted between a cigarette
packaging machine and a magazine that collects
individual packs of packaging sheets from a stack
of packs of packaging sheets standing on a pallet.
Fig. 2 shows an enlarged side view of the feed
device shown in Fig. 1.

Fig. 3 shows a view from above, enlarged and
partly sectioned, of the device of the previous fig-
ures.

Fig. 4 shows an enlarged view of the rear side of
the transfer means and of the unloading magazine
of the device shown in the previous figures.

With reference to the figures, a device for feeding
packs 1 of packaging sheets, more particularly packs of
blanks, such as blanks for making into cigarette packs,
or the like, is interposed between a device 2 known as a
depalletizer that collects individual packs from a stack 3
of packs, and a processing machine 4, in particular a
cigarette packaging machine.

The depalletizer 2 comprises collecting parts 5 that
are able to move 6 in such a way as to collect one by
one all packs of packaging sheets 1 from the stack 3.

The feed device according to the invention com-
prises an input conveyor 7, 7' made up of a pair of con-
tinuous input belts or straps which are parallel and
coplanar with each other and arranged a certain dis-
tance from each other and which define a horizontal
conveying plane, on which the packs 1 rest, having at
least their rear side 101 orientated vertically and trans-
versely to the conveying direction T.

The input conveyor advantageously consists of two
conveyors 7, 7' built approximately the same as each
other and driven independently. These conveyors are
arranged in line with each other in the conveying direc-
tion, one behind the other.

Immediately downstream of the second conveyor
7', with reference to the conveying direction T, is a mag-
azine 8 for accommodating at least one, preferably two
or more packs 1 standing on top of each other. The
unloading magazine 8 consists of a channel with a
cross-section corresponding to that of the shape in plan
view of the packs 1 and aligned laterally with the packs
1 on the input conveyor 7, 7': in other words its central
axis is contained in the same central vertical plane ori-
entated in the direction T in which the packs 1 are con-
veyed on the input conveyor 7, 7', which central axis is
inclined relative to the central vertical axis of the packs
1 on the input conveyor 7, 7' with its lower end diverging
away from said vertical axis in the conveying direction T.

Provided with the input conveyor 7' and with the
unloading magazine 8 are transfer means for transfer-
ring the individual packs 1 from the former to the latter.

The transfer means 9 consist of an arm 10 able to
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pivot in the vertical plane orientated in the conveying
direction T between a position of alignment with the ver-
tical axis at the conveying plane and a position of align-
ment with the axis of the unloading channel 8.

The arm 10 is supported at its top end in such a
way that it can be rotated about an axis coinciding
approximately with the line of intersection between the
plane containing the rear side 101 of the pack 1 in its
position of transfer on the input conveyor 7' and the
plane containing the rear side 101 of the pack 1 in the
unloading channel 8, i.e. the plane generally containing
the inside surface of the rear wall of the channel 8, with
reference to the conveying direction T.

The pivot axis A is located higher than the convey-
ing plane and than the top face of the packs 1 on the
input conveyor 7'.

The top end of the unloading channel 8 is situated
at a radial distance from the pivot axis A which is not
less than the distance of the conveying plane of the
input conveyor 7', and which in this example is approxi-
mately equal to the latter.

The bottom end of the pivoting arm 10 is engaged
in a guide 11 which is constructed in the form of an arc
of a circle. In particular, the guide 11 includes a groove
111 between whose side walls is engaged a roller 110
attached rotatably to an extension on the lower end of
the arm 10 coaxial with the central axis of the latter.

The arm 10 is secured by one end to the free front
end of a shaft 12 in such a way as to be coupled to it in
rotation. The shaft 12 is driven in both directions of rota-
tion by a motor M or by a drive taking the drive motion
from other motors and converting it into the required
reciprocating pivoting motion.

Fixed to the oscillating arm 10 is a longitudinal
guide 13 orientated parallel to the longitudinal axis of
the arm 10 and supporting a sliding block 14. The slid-
ing block 14 is coupled to means 15 by which it can be
driven up and down. These means may be of any type
and in the example illustrated, in particular in Fig. 2,
they consist of a screw-and-nut drive, with a separate
motor 16 being provided to power said drive means.
The drive means 15 and the motor 16 are supported,
like the guide 13, on the pivoting arm 10.

The sliding block 14 carries, cantilever-fashion 17 in
a position coinciding with the unoccupied area between
the belts or straps of the input conveyor 7' and with the
pack 1 standing on the latter, a plate 18 designed to
support this pack. This plate 18 is bent into an L shape
and its dimensions are such that it can pass between
the two parallel belts or straps of the conveyor 7'. In
addition, the bracket 17 supporting the L-shaped plate
18 comprises a horizontal arm orientated transversely
with respect to the conveying direction T: it terminates in
about the middle of the area between the two belts of
the input conveyor 7' and itself comprises a vertical ter-
minal arm surmounted at the top end by the L-shaped
plate 18. The vertical arm of the bracket 17 is of a length
such that the L-shaped plate 18 projects above the con-
veying plane of the input conveyor 7' while the horizontal
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arm lies underneath said conveyor 7', the lowering
movement of the sliding block 14 being such that in its
bottommost position, the entire L-shaped plate 18 lies
below the input conveyor 7' at approximately the level of
the unloading bottom end of the unloading magazine 8.

The plate 18 is seat-shaped and comprises an
approximately horizontal arm 118 designed to support
the underside of the pack 1 and a rear arm 218 (refer-
ring to the conveying direction T) against which the rear
side of the pack 1 is designed to rest.

The vertical arm 218 advantageously includes at its
free top end a lip 318 inclined slightly backwards as a
guide means. Moreover the arm 118 on which the pack
1 rests is not exactly perpendicular to the vertical arm
218 but inclined in order to provide an angle of slightly
less than 90° with the rear arm 218.

When a pack 1 passes from the first input conveyor
7 to the second input conveyor 7', it is stopped in a posi-
tion coinciding with the plate 18. The arm 10 is aligned,
in a vertical position, with the pack 1. In the rest position
the plate 18 is held underneath the input conveyor 7' in
a position of non-interference. It is then raised and, as it
passes between the two belts or straps of the conveyor
7', itlifts the pack 1 off the latter. In the next step the piv-
oting arm 10, with the L-shaped plate 18, is swung for-
wards, with reference to the conveying direction T, and
the pack 1 is brought to a position coinciding with the
accommodating space of the unloading channel 8 (see
Fig. 2, position illustrated in chain lines). In this position
the pack, and hence the L-shaped plate 18, are lowered
coaxially relative to the unloading channel 8, until the
pack 1 is at the bottom of the channel 8 if the channel is
empty, or as far as the top face of the stack of packaging
sheets formed inside the channel 8 by packs previously
placed inside it. The mouth at the top of the unloading
channel 8 is slightly flared, presenting inclined guide
surfaces 108. The front wall of the channel 8, with refer-
ence to the conveying direction T, is advantageously
also continued at the upper end beyond the end mouth
of the channel 8.

The supporting bracket 17 of the L-shaped plate 18
passes into the interior of the channel 8 through a con-
tinuous longitudinal opening 208 which runs from the
top end to the bottom end of the unloading channel 8 in
the rear wall 308. This aperture 208 is wide enough to
allow the L-shaped supporting plate 18 to pass through
it, that is to say it is broader than the latter. The L-
shaped supporting plate 18 can therefore be withdrawn
from the unloading channel 8 simply by means of a rear-
ward angular movement of the pivoting arm 10, carrying
it to the vertical starting position aligned with and per-
pendicular to the conveying plane of the input conveyor
7', where the L-shaped plate 18 is underneath the input
conveyor 7', in a position of non-interference with the
pack 1 standing on the latter and is aligned vertically
with said pack 1 standing on the input conveyor 7'.

The advantages of the present invention will be
clear from the above account. The feeder of packs of
packaging sheets to the processing machine 4 renders
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the depalletizer 2 to some extent independent of that
processing machine 4, at the same time allowing a cer-
tain number of packaging sheets to be accumulated in
the unloading magazine, in order to make it possible to
operate with some degree of autonomy between the two
units.

The packs of packaging sheets 1 that arrive in suc-
cession on the palletizer are fed carefully to the unload-
ing magazine 8 in a limited number of steps and along
an extremely short transfer path. During transfer the
packs 1 are constantly guided and supported in order to
avoid mispositioning which could cause malfunctions. In
particular, the packs 1 are guided and supported even
during their insertion into the unloading magazine 8, so
even here the problems of mispositioning of the packag-
ing sheets in the pack, which can result in jamming, are
eliminated. The pack 1 is carried as far as the upper fill-
ing level of the unloading magazine 8 and whatever
free-fall drop may occur is essentially limited to the
thickness of the supporting plate 18, or rather of the arm
118 of the latter, during its withdrawal. Even this opera-
tion is a relatively careful step and one that avoids dam-
aging the packaging sheets or pulling them into
incorrect positions. The combination of the raising and
lowering paths with backward and forward angular
movements makes it possible to provide a feed and
return path for the transfer means which follows a
closed loop and is always executed in the same direc-
tion, thus greatly simplifying the construction and the
handling operations.

The invention is not of course limited to the practical
embodiments described and illustrated, but can be
greatly modified, especially from the constructional
point of view, without departing from the underlying prin-
ciple described above and claimed below.

Claims

1. Device for feeding sheets, blanks and the like,
especially in cigarette packaging machines, charac-
terized in that it comprises an input conveyor (7, 7')
for inputting a succession of packs (1) and an
unloading magazine (8) able to accommodate at
least one pack (1), preferably two or more packs
(1), of packaging sheets on top of each other and
provided with an outlet end from which it is possible
to take one packaging sheet at a time, and also
intermediate transfer parts (9) between the input
conveyor (7, 7') and the unloading magazine (8)
which transfer individual packs (1) from said input
conveyor (7, 7') to said unloading magazine (8).

2. Device according to Claim 1, characterized in that
the transfer parts (9) transfer the packs (1) from the
input conveyor (7, 7') to the unloading magazine (8)
with a movement in the conveying direction (T),
while the input conveyor (7, 7') and the unloading
magazine (8) are orientated relative to each other in
such a way that the transfer parts (9) execute a
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reciprocating angular movement in order to pass
and transfer the packs (1) from said input conveyor
(7, 7") to said unloading magazine (8).

Device according to Claim 1 or 2, characterized in
that the unloading magazine (8) accommodates at
least one pack (1), preferably two or more packs (1)
on top of each other, and is orientated in such a way
that the axis perpendicular to the upper face of the
packs (1) accommodated inside it is inclined, its
lower end diverging, in the conveying direction (T),
away from the axis perpendicular to the upper face
of the pack (1) on the input conveyor (7, 7'), while
the transfer parts (9) carry each pack (1) from the
input conveyor (7, 7) to the mouth of the unloading
magazine (8) with an angular movement equal to
the abovementioned angle of inclination.

Device according to one or more of the previous
claims, characterized in that the input conveyor (7,
7') and the unloading magazine (8) include through
openings (208) for the transfer means (9), which
execute a movement of collecting packs (1) from
the input conveyor (7, 7') and a movement of with-
drawal out of the unloading magazine (8), which
movements are orientated transversely both to the
direction (T) in which the packs (1) are conveyed on
the input conveyor (7, 7') and to the direction in
which the packaging sheets are unloaded from the
unloading magazine (8), the input conveyor (7, 7°)
and unloading magazine (8) contacting the individ-
ual packs (1) in areas that do not coincide with the
areas where the packs (1) are contacted by the
transfer parts (9, 18), and said through openings
(208) for the transfer parts (9, 18) coinciding with
said areas where the packs (1) are contacted by the
transfer parts (9, 18).

Device according to one or more of the previous
claims, characterized in that the path followed by
the transfer parts (9) when collecting individual
packs (1) from the input conveyor (7, 7') intersects
the transfer path, and the path followed by the
transfer parts (9, 18) when withdrawing out of the
unloading magazine (8) intersects the path of the
packaging sheets when being unloaded fromiit.

Device according to one or more of the previous
claims, characterized in that the transfer means
(18) execute an intermediate path segment that is
orientated in the direction of unloading of the pack-
aging sheets, by means of which the packs (1) of
packaging sheets are introduced into said unload-
ing magazine (8).

Device according to one or more of the previous
claims, characterized in that the input conveyor (7,
7') consists of a pair of parallel conveyor belts or
straps arranged at a distance from each other,
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which belts or straps are orientated with their con-
veying side horizontal, and upon which rest the end
portions of the packs (1) of packaging sheets, while
the transfer parts consist of at least one carrying
plate (18) engaging with the free intermediate area
of the underside of the packs (1) of packaging
sheets, between the areas resting on the conveyor
means (7, 7) and which transfer parts (18) can be
raised and lowered transversely to the conveying
direction, more particularly vertically, between a
position below the conveying plane of the input con-
veyor (7, 7) and a position in which the pack (1) is
raised above the input conveyor (7, 7).

Device according to one or more of the previous
claims, characterized in that the unloading maga-
zine (8) consists of an approximately vertical chan-
nel with a cross-section corresponding to that of the
packaging sheets, while its wall (308) nearest the
transfer parts (9, 18) contains a continuous central
opening (208) wide enough for the carrying plate
(18) to pass through transversely with respect to
the channel (8), and the transfer parts (18) can be
moved (13, 14, 15, 16, 17) both in the longitudinal,
that is axial, direction of the channel (8) in both
directions, and transversely (10, 11, 12, M) with
respect thereto.

Device according to one or more of the previous
claims, characterized in that the channel (8) of the
unloading magazine is orientated so that its axis is
inclined with respect to the axis perpendicular to
the conveying plane, with its lower end diverging
from said perpendicular axis in the conveying direc-
tion, the perpendicular axis and the unloading
channel (8) axis being situated in the same vertical
plane orientated in the conveying direction (T),
while the transfer parts (18) are so supported that
they can be raised and lowered transversely to the
conveying direction (T) and moved angularly back
and forth through the angle of inclination between
the axis perpendicular to the conveying direction
(T) and the unloading channel (8) axis, between a
position in which the raising and lowering path of
the transfer parts (18) is transverse, more particu-
larly perpendicular, with respect to the conveying
direction (T) and intersects the conveying path (T)
and a position in which the raising and lowering
path is coaxial with the unloading channel (8).

Device according to one or more of the previous
claims, characterized in that the transfer parts (9)
comprise a guide (13) for guiding the raising and
lowering of a carrying plate (18) between a position
below the conveying plane of the input conveyor (7,
7) and a position in which the pack (1) is raised
above the conveying plane of the input conveyor (7,
7", with which guide (13) there are provided drive
means (15) for the rectilinear raising and lowering
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13.

14.

15.
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movement of the carrying plate (18), and which
guide (13) can be pivoted in both directions,
together with the drive means (15, 16) for the rais-
ing and lowering movement of the carrying plate
(18), in the vertical plane parallel to the axis per-
pendicular to the conveying plane of the input con-
veyor (7, 7) and the axis of the unloading channel
(8), the pivot axis coinciding with the line of inter-
section between the transverse plane perpendicu-
lar to the conveying direction (T), i.e. the plane
containing that side (101) of the packs (1) of pack-
aging sheets on the input conveyor (7, 7') which is
transverse and rearmost with reference to the con-
veying direction (T), and the plane containing said
transverse rearmost side (101) of the packs (1) of
packaging sheets in the unloading channel (8).

Device according to one or more of the previous
claims, characterized in that the top end of the
unloading channel (8) is situated at a radial dis-
tance from the pivot axis(A) of the transfer means
(9) which is approximately the same as the distance
of the conveying plane, so that when the pack (1) is
in the raised position, the carrying plate (18) brings
the pack (1) to a position coinciding with the unload-
ing channel (8) simply by means of the angular
movement, without having to raise it any further.

Device according to one or more of the previous
claims, characterized in that the rectilinear lowering
movement of the carrying plate (18) of the transfer
parts (9) can extend down to approximately the bot-
tom outlet end of the unloading channel (8).

Device according to one or more of the previous
claims, characterized in that the transfer parts (9)
have an L-shaped carrying plate (18), one of whose
arms (118) forms the carrying plate that comes into
contact with the underside of the pack (1) and the
other of whose arms (218) forms a rear wall to
retain the pack (1), against which the transverse
rear side (101) of the pack rests, especially during
the pivoting transfer.

Device according to one or more of the previous
claims, characterized in that the L-shaped plate
(18) is slightly narrower than the distance between
the two belts or straps that form the input conveyor
(7, 7") and slightly narrower than the continuous lon-
gitudinal opening (208) in the rear wall (308) of the
unloading channel (8).

Device according to one or more of the previous
claims, characterized in that the input conveyor may
be made up of two independent conveyors (7, 77)
arranged one after the other, of which the upstream
one (7) cooperates with the means (5) used to col-
lect packs (1) from the stack (3) of packs (1), while
the one (7') following it cooperates with the parts (9)
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used to transfer the packs (1) to the unloading
channel (8).
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