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(54) Method and apparatus for unstacking and feeding blanks, particularly to a packaging
machine.

(57) The invention addresses a feeder of blanks (1)
made of cardboard or the like, which are fed in stacks
(P) composed of a predetermined number of identical
and congruently superimposed blanks (1), which feeder
is composed of a feed magazine (2) and a feed hopper
(3), which forms an extension of the magazine (2), the
magazine (2) and the hopper (3) being oriented with
their axes parallel to the direction of feed of the blanks
(1) that are oriented downward with respect to the hor-
izontal plane, each of which blanks (1) has at least two
oppositely projecting portions (101), which are designed
to lie on lateral slide guides provided within the maga-
zine (2). According to the invention, said lateral guides
consist of at least two parallel toothed belts (4, 4'), for

transporting the blanks (1), which belts support the low-
er edges of the projecting portions (101) thereof, there
being provided means (6) for synchronously driving the
two belts (4, 4') toward the hopper (3). The invention
also relates to a feeder which comprises means for
breaking up the stacks of blanks (1). Such break-up is
obtained by providing that the hopper (3) has a steeper
slope than the magazine (2), with respect to the hori-
zontal plane, and that the blanks (1) are guided along
an arched path extending between the exit (102) of the
magazine (2) and the entry (103) of the hopper (3) which
causes them to open out in a fan shape.
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Description

[0001] The invention addresses a blank feeder, par-
ticularly to a packaging machine, which blanks are made
of cardboard or the like and are fed in stacks, composed
of a predetermined number of identical, congruently su-
perimposed blanks, which feeder is composed of a feed
magazine and a feed hopper, which forms the extension
of the feed magazine, the feed magazine and the feed
hopper being oriented with their axes parallel to the feed
direction of the blanks, that are oriented downward with
respect to the horizontal plane, each of which blanks has
at least two oppositely projecting portions, which are de-
signed to lie on lateral slide guides provided within the
feed magazine, the feed magazine and/or the feed hop-
per having a plurality of guides for laterally retaining the
blanks and maintaining the alignment thereof.
[0002] Prior art feeders of the above mentioned type
generally have at least one pair of inclined blank sup-
porting guides within the feed magazine, the blanks be-
ing fed to the hopper substantially by being slid therein
by gravity. This arrangement may have the drawback of
an excessive load of blanks on the hopper, which is de-
signed to contain a controlled, substantially constant
number of blanks, generally smaller than the number of
blanks contained in the feed magazine, which acts as a
storage. If the blanks exert an excessive pressure on
the hopper, two or more blanks may be undesirably with-
drawn, instead of one, by the means for transferring the
blanks to other means, which are in turn designed to
transfer the blanks to the forming and packing units. It
shall be noted that the stack of blanks may have a rel-
atively large size and weight. Furthermore, stacked
blank die cutting facilitates adhesion between blanks,
and this drawback is aggravated by the relatively large
weight loaded thereon, at least within the feed maga-
zine. In order to obviate such drawback, blanks are con-
tinuously fed in small amounts to the feed magazine, so
as to reduce the weight loaded on the blanks and on the
feed hopper. However, this requires a continuous and
careful presence of a machine loading operator. Certain
types of feeders include automatic blank feed separat-
ing systems, which are generally very complex and ex-
pensive devices.
[0003] Therefore, this invention has the object of ob-
viating the above drawbacks and to provide, by using
simple and inexpensive means, a feeder like the one
described hereinbefore, wherein such arrangements
are provided that the feed hopper is not loaded with an
excessive weight of blanks, without requiring too fre-
quent interventions by the operators, and while ensuring
a certain hopper loading continuity, which may be further
adjusted and calibrated depending on the machine
emptying level.
[0004] The invention fulfils the above objects by pro-
viding a feeder such as the one described hereinbefore,
wherein the lateral blank slipping or sliding or transport-
ing guides situated in the feed magazine consist of at

least two parallel blank conveyor belts, on which the low-
er edges of the projecting portions lie at least partly.
Each of said belts may have, on its outer surface, a plu-
rality of blank retaining and slip preventing projections.
Also, means may be provided for synchronously driving
the two belts in the feed hopper direction.
[0005] In accordance with a preferred embodiment, to
be described in greater detail in the description of the
drawings, these retaining projections may consist of a
succession of identical, equally spaced teeth, whereas
each trough between each pair of adjacent teeth may
have a predetermined width, adapted to accommodate
at least one, preferably a subset of blanks, composed
of a predetermined number of superimposed blanks.
[0006] The ridge of each of the teeth may have a pre-
determined width, adapted to accommodate at least
one, preferably a subset of blanks, composed of a pre-
determined number of superimposed blanks.
[0007] In the above mentioned preferred embodi-
ment, each of the tooth ridges may have a flat surface.
Thanks to these arrangements, each subset of blanks
lying over each tooth is retained by the subset of blanks
immediately downstream therefrom, which gets into the
adjacent trough by gravity. Hence, the blanks are re-
tained all along the feed magazine.
[0008] The means for driving each belt may consist of
at least one pair of pulleys, at least one whereof is motor-
driven or dynamically connected to a power unit, the belt
being returned around said pulleys. The axis of rotation
of each pulley of one belt may be coaxial to the axis of
rotation of the corresponding pulley of the other belt.
[0009] According to a highly advantageous preferred
embodiment, each belt may be returned around three
pulleys disposed at the vertices of an ideal triangle, par-
ticularly a right triangle. A first idler pulley may be placed
at the entry of the feed hopper, a second motor-driven
pulley may be placed downstream therefrom, with ref-
erence to the blank feed direction, and be on the same
horizontal plane as the first pulley, whereas a third idler
pulley may be placed on the vertical of the second pul-
ley, at a predetermined distance therefrom. The portion
of the belt between the first and the third pulley, which
corresponds to the ideal hypotenuse, is inclined toward
the feed hopper parallel to the feed magazine axis and/
or to the blank feed direction, and is designed to support
the blanks. As is better explained in the description of
the drawings, this arrangement advantageously allows
to place the motor and/or the members for transmitting
motion from said motor to the motor-driven pulley in a
lower position.
[0010] According to an improvement, at the blank
support portion of each belt, belt supporting means may
be provided for preventing the belt from excessively
bending due to the blank weight.
[0011] These means for preventing bending may be
formed by at least one tab or a belt guide provided at
the lateral inner edge of the blank support portion of
each belt and/or by at least one tab or guide provided
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at the inner surface of said belt portion.
[0012] Advantageously, the two motor-driven pulleys
may be rotatably driven by a single drive shaft, which is
mounted coaxially thereto and is connected to a single
drive motor.
[0013] In accordance with an improvement, each of
the two belts may also have teeth, on its inner side, for
engagement in the corresponding teeth of the outer pe-
ripheral surface of at least its respective motor-driven
pulley, preferably on the outer peripheral surface of each
of the three pulleys. Thanks to this arrangement, any
slipping and/or skidding is prevented between each belt
and one or more of its respective pulleys.
[0014] The motor of the two rear motor-driven pulleys
may be controlled by fill-up level sensors, which are
placed in or associated to the feed hopper. Therefore,
the motor may drive the pulleys and the toothed belts to
a predetermined amount, such as to maintain a certain
constant fill-up level in the feed hopper.
[0015] Fill-up level sensors may be further provided
for the feed magazine, which sensors are connected to
means for signaling the need of reloading blanks in such
magazine by the operators.
[0016] The exit of the feed magazine and the entry of
the feed hopper may be at a predetermined distance,
which is a function of a predetermined number of super-
imposed blanks.
[0017] Withdrawing/transferring means may be fur-
ther provided for withdrawing each first blank at the exit
of the feed hopper and for transferring it to means that
are designed to convey a succession of blanks to a sub-
sequent folding unit and to a filling unit, contained in the
packaging machine. These conveyor means may pref-
erably consist of one or two horizontal belt conveyors,
disposed parallel to and at a predetermined distance
from each other.
[0018] The withdrawing means may consist of a
swinging suction arm, which withdraws the first blank at
the exit of the feed hopper and transfers it by an arcuate
motion, on the belt conveyors.
[0019] In accordance with the above mentioned pre-
ferred embodiment, which will be described in greater
detail in the description of the drawings, a number of
other construction characteristics are provided, as de-
tailed in said description.
[0020] The advantages of this invention are self-evi-
dent from the above description and consist in that,
thanks to the two toothed belts, the blanks are divided
within the feed magazine into small partial stacks which
are separately held against a spontaneous gravity feed
into the feed magazine. The belt feed causes the blanks
to reach the end of their stroke, whereby a predeter-
mined number of blanks fall into the hopper. Hence, a
relatively large amount of blanks may be fed to the mag-
azine, thereby avoiding the need of continuous interven-
tions by the personnel, whereas a small predetermined
number of blanks are fed to the hopper. This prevents
the hopper from being loaded with an excessive blank

weight, and ensures a certain continuity of operation of
the machine. A further advantage is that, by laying the
blanks alternately at the tooth ridges and onto the
troughs between one tooth and the other, a wavy ar-
rangement of blanks is provided, which assists a pre-
liminary blank stack break-up operation. Also, by pro-
viding that blanks do not weigh on blanks downstream
therefrom facilitates individual separation thereof.
[0021] In this regard, this invention has the object of
satisfactorily solving the problem of separating the
blanks, which may stick together due to the above die
cutting operation in stacks, to the presence of electro-
static charges, to painting and/or moisture variations as
well as to weight.
[0022] The invention achieves this additional object
by providing that, between the exit of the feed magazine
and the entry of the feed hopper, blank subset stack
break-up means are provided at the troughs and ridges
respectively of the conveyor belts of the feed magazine.
[0023] These stack break-up means may consist of at
least one interconnection between the feed magazine
and the feed hopper.
[0024] The feed magazine may have a less steep
slope with respect to the horizontal plane and the feed
hopper may have a second steeper slope with respect
to the horizontal plane.
[0025] According to a preferred embodiment, the con-
veyor belts of the feed magazine may extend along said
arcuate interconnection and form themselves the blank
stack break-up means.
[0026] This arcuate interconnection may be generat-
ed by two arcuate segments of belts, each extending at
its respective return pulley situated between the exit of
the feed magazine and the entry of the feed hopper.
[0027] Thanks to the above arrangements, the blanks
are guided along an arcuate path, and the lower edges
thereof are held in mutual contact by the belt teeth, in
such a manner as to cause them to open out in a fan
shape and/or to cause two adjacent blanks to partly slip
over each other. In other words, while the blanks are
driven along said arcuate portion of the belts, they pro-
gressively change their inclination due to the slope dif-
ference between the hopper and the magazine, and are
simultaneously retained at their lower side, while taking
an inclined position as they become slightly offset from
each other.
[0028] Further characteristics and improvements will
form the subject of the dependent claims.
[0029] The characteristics of the invention and the ad-
vantages derived therefrom will be more apparent from
the following detailed description of the annexed draw-
ings, in which:

Figs. 1 and 2 are a side view of a feeder according
to this invention, the feed magazine and the feed
hopper being loaded with blanks, and the withdraw-
ing/conveyor arm being in a lowered blank releas-
ing condition.
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Fig. 3 is a partially sectional front view of the feed
magazine as taken along an axis passing through
the axles of the four rear pulleys.
Fig. 4 is a close view of the area between the exit
of the magazine and the entry of the hopper, where-
in stack break-up occurs.
Fig. 5 is a partially sectional front view of the entry
side of the feed hopper, the withdrawing arm being
in a blank withdrawing, swung position against the
hopper.
Fig. 6 is a partially sectional top view of the with-
drawing arm in a lowered blank releasing condition,
of the arm driving motor and of some blanks that lay
over the belt conveyors.
Fig. 7 is a partially sectional top view that only
shows the withdrawing arm in a lowered blank re-
leasing condition, the arm driving motor and the two
rear pulleys.
Fig. 8 is a partial enlarged view of the intermediate
area between the exit of the feed magazine and the
entry of the feed hopper, which shows more clearly
the partial stack arrangement of blanks in the feed
magazine.

[0030] Referring to the figures, and particularly to Fig.
1, a preferred embodiment of a feeder of blanks 1 in a
cigarette packaging machine is shown. The blanks 1 are
designed to be folded in such a manner as to form a
carton to be later filled with a predetermined number of
cigarette packs. In this regard, it shall be noted that the
present invention may advantageously find application
in packaging machines for other products, e.g. food-
stuffs. With reference to the direction of feed of the
blanks 1, the feeder as shown is the first device of the
packaging machine. It consists of a feed magazine 2
and a feed hopper 3, which forms in all respects an ex-
tension of the feed magazine 2. The feed magazine 2
and the feed hopper 3 are oriented with their axes par-
allel to the direction of feed of the blanks 1 and inclined
downward with respect to the horizontal plane. Never-
theless, as is apparent from the Figures, the feed mag-
azine 2 has a lower slope than the feed hopper 3, in
such a way as to facilitate the breaking up of the stack
of blanks 1, as is better explained hereafter. The feed
magazine 2 is loaded by an operator with blanks 1,
grouped in stacks P, which are composed of a predeter-
mined number of identical and congruently superim-
posed blanks 1, made of carboard or the like. The shape
of the blank 1, as shown in the Figures, shall be intended
by way of example only and without limitation. The blank
1 has a pair of tabs 101 which project on opposite sides,
each of whose lower edges lies on a belt 4 which con-
veys the blank 1 toward the feed hopper 3. In fact, in-
stead of the traditional lateral slide guides, this invention
provides two parallel conveyor belts 4, 4' for the blanks
1, which are synchronously driven in the direction of the
feed hopper 3. Each of said belts 4, 4' is internally
toothed, having a succession of identical, equally

spaced teeth 104. The ridges of the teeth 104 are flat-
tened and have a predetermined width, which is sub-
stantially equal to the width of each trough 204 between
each pair of adjacent teeth 104. By this arrangement,
the ridge of each tooth 104 and each trough 204 may
accommodate a subset P' of blanks 1 composed of a
predetermined number of superimposed blanks 1. This
results in an effective retaining and slip preventing effect
on blanks 1, even though the latter are disposed in the
feed magazine in a wavy arrangement which facilitates
breaking up of their stacks. Each belt 4 is driven around
3 pulleys 5, 6 and 7, which are placed at the vertices of
an ideal right triangle. The axis of rotation of each return
pulley 5, 6 and 7 of a belt 4 is coaxial to the axis of ro-
tation of the corresponding return pulley of the other belt
4'. A first pulley 5 is an idler and is placed at the entry
103 of the feed hopper 3, and more precisely its axis lies
substantially along the bisector of the angle region be-
tween the intersection axis of the plane that defines the
exit 102 of the feed magazine 2 and the plane that de-
fines the entry 103 of the feed pulley 3. As better ex-
plained hereafter, the particular location of the two pul-
leys 5 is critical for breaking up the stacks of blanks 1.
A second pulley 6 is placed behind the former, with ref-
erence to the direction of feed of the blanks 1, and lies
on the same horizontal plane as the first pulley 5. Said
second pulley 6 and its corresponding pulley 6 are ro-
tatably driven by a single shaft 10 which is mounted co-
axially thereon and is driven by a motor 8, dynamically
connected thereto, by using signals from sensors 9 for
detecting the fill-up level of the feed hopper 3, which will
be described below. Said motor 8 drives the pulleys 6,
hence the toothed belts 4, 4' to a predetermined extent,
such as to maintain a substantially constant amount of
blanks 1 within the hopper 3. A third idler pulley 7 is
placed on the vertical of the second pulley 6 and at a
predetermined distance therefrom. The portion 304 of
the belt 4, 4' between the first pulley 5 and the third pul-
ley 7 is inclined parallel to the axis of the feed magazine
2 and to the direction of feed of the blanks 1 and is de-
signed to support the blanks 1. As shown in the Figures,
the inclination of such portion 304 is not excessive and
is such as to allow the retention of blanks 1. Each belt
4, 4' has further internal teeth for engagement in corre-
sponding teeth on the outer peripheral surface of each
of the three pulleys 5, 6, 7 respectively, in such a manner
as to avoid any slipping and/or skidding between the belt
4, 4' and the pulleys 5, 6, 7 and in such a manner as to
keep the teeth and the troughs between the two belts 4,
4' in corresponding positions and to allow a synchro-
nous feed thereof. In accordance with a preferred em-
bodiment, the external and internal teeth of each belt 4,
4' are generated by the wavy regular profile of the belt
4, 4'. On the inner flank of the inclined portion 304 of
each toothed belt 4, 4' and level with the surface of the
troughs 204 thereof, a slide guide 11 for the blanks 1 is
provided to prevent the belt 4, 4' from excessively bend-
ing due to the weight of the blanks 1. The feed magazine
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2 is further provided with a pair of lateral guides for re-
taining and maintaining the alignment of the blanks 1 in
the magazine 2.
[0031] The hopper 3 also has a pair of upper rods 203
and a pair of lower rods 303 which extend toward the
exit 102 of the feed magazine 2 parallel to the direction
of feed of blanks 1 into the hopper 3, and have the func-
tion of laterally retaining and maintaining the alignment
of the blanks 1 both inside the hopper 3 and in the angle
formed by the plane that defines the entry 103 of the
hopper 3 and the plane that defines the exit 102 of the
magazine 2. At said angle, each of the two upper retain-
ing rods 203 extends in an opened apart direction and
forms, with the other corresponding rod, a widened lead-
in guide to facilitate the introduction of blanks 1 in the
hopper 3. The hopper 3 further has a pair of rods 403
for supporting and guiding the sliding blanks 1, which
rods are inclined parallel to the direction of feed of the
blanks 1 into the hopper 3. The two rods 402 are in such
a position that, even inside the hopper 3, the blanks 1
lie on the tabs 101.
[0032] At the side edges and the upper edge of the
exit 503 of the feed hopper 3, sensors 12 are provided
for detecting the weight of the stack P'' of blanks 1, which
is inside the hopper 3, which sensors signal the motor
8 that the pulleys 6, 6' of the belts 4, 4' are to be driven
for controlled feed of blanks 1 to the hopper 3. At the
end turned toward the direction of feed of blanks 1, each
of said weight sensors 12 has a circular plate 112,
whose axis is oriented parallel to the direction of feed of
blanks 1 into the hopper 3. This plate 112 projects into
the hopper 3 to a slightly larger extent than the size of
the blanks 1, in such a manner as to act as an end-of-
stroke and retention abutment for the blanks 1 within the
feed hopper 3. The blanks 1 fall against the plates 112
by gravity.
[0033] Particularly referring now to Figs. 4 and 8, it is
apparent that, within the angle between the exit 102 of
the feed magazine 2 and the entry 103 of the feed hop-
per 3, the two belts 4, 4' extend along an arcuate portion
which corresponds to a portion of the return path thereof
around the pulleys 5. By appropriately dimensioning the
diameter of the pulleys 5, a relatively long arcuate por-
tion, having a relatively long radius of curvature, may be
generated. Now, the subsets P' of blanks 1 are held at
their bottom substantially in contact with one another
thanks to the presence of the teeth 104 and troughs 204,
whereas they tend to open out in a fan shape at the top,
due to the difference of slopes between the hopper 3
and the magazine 2 and tend to slide over one another,
thereby causing a stack break up effect.
[0034] Downstream from the exit 503 of the hopper 3,
with reference to the direction of feed of the blanks 1, a
swinging suction arm 13 is provided which withdraws
the first blank 1 at the exit 503 of the hopper 3 and trans-
fers it by an arcuate motion over a pair of horizontal belt
conveyors 14, which are disposed in parallel arrange-
ment and at a predetermined distance from each other.

The hopper 3 has such a shape that the amplitude of
such arcuate motion is not excessive. This shape sub-
stantially corresponds to the slope angle between the
surface of the blanks 1 contained in the hopper 3 and
the blank 1 support surface of the belt conveyors 14.
Said belt conveyors 14 successively transfer the blanks
1 to a subsequent folding unit and to a filling unit which
are contained in the packaging machine (said units are
not shown). This suction arm 13 is pivoted substantially
at the lower edge of the exit 503 of the hopper 3, where-
as its swinging axis is disposed horizontally and trans-
verse to the direction of feed of the blanks 1. This with-
drawing and transferring arm 13 has a comb shape and
is provided with a pair of outer parallel branches 113 for
supporting each blank 1 as it is transferred and a pair of
inner parallel branches, which are disposed at a prede-
termined distance from each other and have suction
heads 413, alternately connected by switching means
to a negative pressure source and to ambient pressure,
or to an overpressure source, whereby the blank 1 is
only retained as it follows the arcuate path to be trans-
ferred from the exit 503 of the hopper 3 to the belt con-
veyors 14. The suction heads 413 are operated when
the arm 13 is swung toward the exit 503 of the hopper
3 to withdraw the blank 1 and are idle when the arm 13
is in the horizontal end-of-stroke position, to allow the
blank 1 to be transferred to the belt conveyors 14. To
this end, the two belt conveyors 14 are at an adequate
distance from each other to allow the passage of the two
suction branches 213 of the withdrawing/transferring
arm 13, and the latter has an end of transferring stroke
position in which the suction branches 213 release the
blank 1 when the latter lies on the conveyors 14. In fact,
longitudinal apertures 15 are formed between the two
conveyors 14, for insertion of the suction branches 213
in such a manner as to be at least slightly below the
conveying plane.
[0035] Each suction head 413 consists of a suction
nozzle, which is placed at the center of the convex por-
tion of a conical suction cup, which is designed to adhere
against the lower surface of the blank 1. As the blank 1
is released onto the conveyors 14, the suction heads
413 are lowered below the conveying plate for releasing
the blank 1.
[0036] Obviously, the invention is not limited to the
embodiment described and illustrated herein, but may
be greatly varied, especially as regards construction,
without departure from the guiding principle disclosed
above and claimed below.

Claims

1. A feeder of blanks (1), particularly to a packaging
machine, which blanks (1) are made of cardboard
or the like and are fed in stacks (P), composed of a
predetermined number of identical, congruently su-
perimposed blanks, which feeder is composed of a
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feed magazine (2) and a feed hopper (3), which
forms an extension of the feed magazine (2), the
feed magazine (2) and the feed hopper (3) being
oriented with their axes parallel to the feed direction
of the blanks (1), that are oriented downward with
respect to the horizontal plane, each of which
blanks (1) has at least two oppositely projecting por-
tions (101), which are designed to lie on lateral slide
guides provided within the feed magazine (2), the
feed magazine (2) and/or the feed hopper (3) hav-
ing a plurality of guides (202, 203, 303) for laterally
retaining the blanks (1) and maintaining the align-
ment thereof, characterized in that said lateral
slipping or sliding or transporting guides are situat-
ed in the feed magazine (2) and consist of at least
two parallel conveyor belts (4, 4') for the blanks (1),
on which the lower edges of the projecting portions
(101) of the blanks (1) lie at least partly, each of
which belt (4, 4') has a plurality of external blank (1)
retaining and slip preventing projections (104),
there being provided means (6) for synchronously
driving the two belts (4, 4') toward the feed hopper
(3).

2. A feeder as claimed in claim 1, characterized in
that said retaining projections consist of a succes-
sion of identical, equally spaced teeth (104), where-
as each trough (204) between each pair of adjacent
teeth may have a predetermined width, adapted to
accommodate at least one, preferably a subset of
blanks (1), composed of a predetermined number
of superimposed blanks (1).

3. A feeder as claimed in claims 1 and 2, character-
ized in that the ridge of each of the teeth (104) has
a predetermined width, adapted to accommodate
at least one, preferably a subset of blanks (1), com-
posed of a predetermined number of superimposed
blanks (1).

4. A feeder as claimed in claim 3, characterized in
that each of the tooth ridges (104) has a flat surface.

5. A feeder as claimed in one or more of the preceding
claims, characterized in that the means for driving
each belt (4, 4') consist of at least one pair of pulleys
(5, 6, 7), at least one (6) whereof is motor-driven or
dynamically connected to a power unit (8), the belt
(4, 4') being returned around said pulleys (5, 6, 7),
whereas the axis of rotation of each pulley (5, 6, 7)
of one belt (4, 4') is coaxial to the axis of rotation of
the corresponding pulley (5, 6, 7) of the other belt
(4, 4').

6. A feeder as claimed in one or more of the preceding
claims, characterized in that each belt (4, 4') is
driven around three pulleys (5, 6, 7), which are
placed at the vertices of an ideal triangle, particu-

larly a right triangle, a first idler pulley (5) being
placed at the entry (103) of the feed hopper (3), a
second motor-driven pulley (6) being placed down-
stream therefrom, with reference to the direction of
feed of the blanks (1), and being on the same hor-
izontal plane as the first pulley (5), and a third idler
pulley (7) being placed on the vertical of the second
pulley (6), at a predetermined distance therefrom,
whereas the portion (304) of the belt (4, 4') between
the first (5) and the third pulley (7), which corre-
sponds to the ideal hypotenuse, is inclined parallel
to the axis of the feed magazine (2) and/or to the
direction of feed of the blanks (1), and is designed
to support the blanks (1).

7. A feeder as claimed in one or more of the preceding
claims, characterized in that at the blank (1) sup-
port portion (304) of each belt (4, 4'), means (11)
are provided for supporting the belt (4, 4') which pre-
vent the belt (4, 4') from excessively bending due to
the weight of blanks (1).

8. A feeder as claimed in one or more of the preceding
claims, characterized in that said means (11) for
preventing bending are formed by at least one tab
(11) or a guide for the belt (4, 4'), which is provided
at the lateral inner edge of the blank (1) support por-
tion (304) of each belt (4, 4') and/or by at least one
tab or guide provided at the inner surface of said
portion (304) of the belt (4, 4').

9. A feeder as claimed in one or more of the preceding
claims, characterized in that, on one flank of the
toothed belt (4, 4'), particularly the inner flank, and
level with the surface of the troughs (204) of the belt
(4, 4'), a slide guide (11) for the blanks (1) extends
along a certain longitudinal portion of the conveying
branch of the belt (4, 4').

10. A feeder as claimed in one or more of the preceding
claims, characterized in that the two motor-driven
pulleys (6) are rotatably driven by a single drive
shaft (10), which is mounted coaxially thereto and
is connected to a single drive motor (8).

11. A feeder as claimed in one or more of the preceding
claims, characterized in that each of the two belts
(4, 4') also has teeth, on its inner side, for engage-
ment in corresponding teeth of the outer peripheral
surface of at least its respective motor-driven pulley
(6), preferably on the outer peripheral surface of
each of the three pulleys (5, 6, 7).

12. A feeder as claimed in one or more of the preceding
claims, characterized in that a motor (8) for driving
the motor-driven pulleys /6) is provided, which mo-
tor (8) is controlled by fill-up level sensors (12),
which are placed in or associated to the feed hopper
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(3), and which motor (8) drives the pulleys (6) and
the toothed belts (4, 4') to a predetermined amount,
such as to maintain a certain constant fill-up level
in the feed hopper (3).

13. A feeder as claimed in one or more of the preceding
claims, characterized in that fill-up level sensors
may be further provided for the feed magazine (2),
which sensors are connected to means for signaling
the need of reloading blanks (1) in said magazine
(2).

14. A feeder as claimed in one or more of the preceding
claims, characterized in that the exit (102) of the
feed magazine (2) and the entry (103) of the feed
hopper (3) are at a predetermined distance from
each other, which is a function of a predetermined
number of superimposed blanks (1).

15. A feeder as claimed in one or more of the preceding
claims, characterized in that means (203, 303) for
lateral retention of blanks (1) are provided in the ar-
ea between the exit (102) of the feed magazine (2)
and the entry (103) of the feed hopper (3).

16. A feeder as claimed in one or more of the preceding
claims, characterized in that said lateral retention
means for the blanks (1) consist of at least one pair
of lateral guide rods (203, 303), each of which is
situated at a side edge of the entry (103) of the hop-
per (3) and extends toward the exit (102) of the feed
magazine (2), preferably all along the distance be-
tween the entry (103) of the feed hopper (3) and the
exit (102) of the feed magazine (2).

17. A feeder as claimed in one or more of the preceding
claims, characterized in that each of the two lat-
eral guide rods (203) extends at least partly in an
opened apart direction and forms, with the other
rod, a widened lead-in for the blanks (1).

18. A feeder as claimed in one or more of the preceding
claims, characterized in that the feed hopper (3)
has at least one pair of lateral retention rods (203,
303) for the blanks (1) and at least one pair of sup-
port and slide guide rods (403) for the blanks (1)
therein.

19. A feeder as claimed in one or more of the preceding
claims, characterized in that the feed hopper (3)
has end of stroke means (12) for the blanks (1) at
its exit end (503).

20. A feeder as claimed in one or more of the preceding
claims, characterized in that said end of stroke
means (12) are provided at the side edges and/or
the upper edge of the exit (503) of the feed hopper
(3).

21. A feeder as claimed in one or more of the preceding
claims, characterized in that each of said end of
stroke means (12) for the blanks (1) also acts as a
feed hopper (3) fill-up level sensor (12).

22. A feeder as claimed in one or more of the preceding
claims, characterized in that the hopper fill-up lev-
el sensors are weight sensors (12) for detecting the
weight of the stack (P'') of blanks (1) in the feed hop-
per (3).

23. A feeder as claimed in one or more of the preceding
claims, characterized in that, at the end of each
weight sensor (12) turned toward the direction of
feed of the blanks (1), a circular plate (112) is pro-
vided whose axis is oriented parallel to the axis of
the feed hopper (3) and/or to the blank (1) feed axis
therein, and which plate (112) projects into the hop-
per (3) to a slightly larger extent than the size of the
blanks (1), said projection also acting as an end-of-
stroke and retention abutment for the blanks (1)
within the feed hopper (3).

24. A feeder as claimed in one or more of the preceding
claims, characterized in that withdrawing/transfer-
ring means (13) are provided for withdrawing each
first blank (1) at the exit (503) of the feed hopper (3)
and for transferring it to means (14) that are de-
signed to convey a succession of blanks (1) to a
subsequent folding unit and to a filling unit, con-
tained in the packaging machine, said means pref-
erably consisting of one or two horizontal belt con-
veyors (14), disposed parallel to and at a predeter-
mined distance from each other.

25. A feeder as claimed in one or more of the preceding
claims, characterized in that said withdrawing
means consist of a swinging suction arm (13), which
withdraws the first blank (1) at the exit (503) of the
feed hopper (3) and transfers it by an arcuate mo-
tion, on the belt conveyors (14), said suction arm
(13) having have suction heads (413), alternately
connected by switching means to a negative pres-
sure source and to ambient pressure, or to an over-
pressure source, whereby the withdrawn blank (1)
is only retained as it follows the arcuate path to be
transferred from the exit (503) of the feed hopper
(3) to the conveying means or belts (14), the suction
heads (413) being operated when the withdrawing/
transferring arm (13) is swung toward the exit (503)
of the feed hopper (3) to withdraw the blank (1) and
are idle when the withdrawing/transferring arm (13)
is in the horizontal end-of-stroke position, to allow
the blank (1) to be transferred to the belt conveyors
(14).

26. A feeder as claimed in one or more of the preceding
claims, characterized in that said withdrawing/
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transferring arm (13) is pivoted substantially at the
lower edge of the exit (503) of the feed hopper (3),
its swinging axis being disposed horizontally and
transverse to the direction of feed of the blanks (1),
whereas the amplitude of the arched motion corre-
sponds to the slope angle between the surface of
the blanks (1) contained in the hopper (3) and the
blank (1) support surface of the belt conveyor/s
(14).

27. A feeder as claimed in one or more of the preceding
claims, characterized in that said withdrawing and
transferring arm (13) has a fork or comb shape and
is provided with at least one pair of parallel suction
branches (113), at a predetermined distance from
each other, whereas at least in the area of the with-
drawing/transferring arm (13) that interacts with the
conveyor (14), the latter has apertures (15) for the
passage of the at least two suction branches (213)
of the withdrawing/transferring arm (13), which has
an end of transferring stroke position in which the
suction branches (213) retain the blank (1) at least
when it lays on the conveyor (14).

28. A feeder as claimed in one or more of the preceding
claims, characterized in that each suction head
(413) consists of a suction nozzle, which is placed
at the center of the convex portion of a conical suc-
tion cup, which is designed to adhere against a pre-
determined portion of the lower surface of the blank
(1), the suction cups (613) being placed at a cross-
piece that may be lifted and lowered, with reference
to the withdrawing/transferring arm (13) between a
position in which it adheres against the blank (1) lay-
ing over said transferring arm (13) and a position of
non adherence, which crosspiece is a part of a four-
bar linkage handling mechanism.

29. A feeder as claimed in one or more of the preceding
claims, characterized in that, between the exit
(102) of the feed magazine (2) and the entry (103)
of the feed hopper (3), stack break-up means are
provided for the subsets (P') of blanks disposed at
the troughs (204) and tooth ridges (104) respective-
ly of the conveyor belts (4, 4') of the feed magazine
(2).

30. A feeder as claimed in one or more of the preceding
claims, characterized in that said stack break-up
means consist of at least one arcuate interconnec-
tion between the feed magazine (2) and the feed
hopper (3), the feed magazine (2) having a first less
steep slope with respect to the horizontal plane and
the feed hopper (3) having a second steeper slope
with respect to the horizontal plane.

31. A feeder as claimed in one or more of the preceding
claims, characterized in that the conveyor belts (4,

4') of the feed magazine (2) extend along said ar-
cuate interconnection and form themselves the
blank stack break-up means (1).

32. A feeder as claimed in one or more of the preceding
claims, characterized in that said arcuate inter-
connection is generated by two arcuate segments
of belts (4, 4'), each extending at its respective re-
turn pulley (5) situated between the exit (102) of the
feed magazine (2) and the entry (103) of the feed
hopper (3).

33. A feeder as claimed in one or more of the preceding
claims, characterized in that the axis of said coax-
ial return pulleys (5) of the two toothed belts (4, 4')
is situated in the proximity of the intersection axis
of the plane that defines the entry (103) of the feed
hopper (3).

34. A feeder as claimed in one or more of the preceding
claims, characterized in that the axis of said coax-
ial return pulleys (5) of the two toothed belts (4, 4')
is situated in the angle area above the intersection
axis between the plane that defines the exit (102)
of the feed magazine (2) and the plane that defines
the entry (103) of the feed hopper (3) and along the
bisector of such angle.

35. A method for separate feeding of blanks (1) from a
feed magazine (2) to a feed hopper (3), which forms
an extension of the feed magazine (2), which blanks
(1) are made of cardboard or the like and are fed in
stacks (P), composed of a predetermined number
of identical, congruently superimposed blanks, the
feed magazine (2) and the feed hopper (3) being
oriented with their axes parallel to the direction of
feed of the blanks (1), that are oriented downward
with respect to the horizontal plane, which blanks
(1) are divided at least or only within the feed mag-
azine (2) into partial stacks (P') which are separately
held against a spontaneous gravity feed into the
feed magazine (2) by toothed conveyors (4, 4').

36. A method for breaking up the stacks of blanks (1)
from a feed magazine (2) to a feed hopper (3), which
forms an extension of the feed magazine (2), which
blanks (1) are made of cardboard or the like and are
fed in stacks (P), composed of a predetermined
number of identical, congruently superimposed
blanks, the feed magazine (2) and the feed hopper
(3) being oriented with their axes parallel to the di-
rection of feed of the blanks (1), that are oriented
downward with respect to the horizontal plane, each
of which blanks (1) has at least two oppositely pro-
jecting portions (101), which are designed to lie on
lateral slide or conveying guides provided within the
feed magazine (2), characterized in that the
blanks (1) are guided along an arched path extend-
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ing between the exit (102) of the magazine (2),
which has a less steep slope with respect to the hor-
izontal plane, and the entry (103) of the feed hopper
(3), which has a steeper slope with respect to the
horizontal plane, the lower edges of the blanks (1)
being held in mutual contact, in such a manner as
to cause them to open out in a fan shape and/or to
cause two adjacent blanks (1) to partly slip over
each other.
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