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Description

[0001] The present invention relates to a method of
feeding blanks on a cigarette packing machine.
[0002] For packing cigarettes into packets, a succes-
sion of blanks is fed to the wrapping wheel of a packing
machine by means of conveyors, e.g. of the type de-
scribed in British Patent n. 1,571,465, which withdraw
the blanks successively from a feedbox and feed them
successively, side by side and a given distance apart,
to a transfer device for transferring the blanks on to the
wrapping wheel.
[0003] In view of the relatively low weight/area ratio
of blanks for cigarette packets, and the ever-increasing
output speed of modern cigarette packing machines, ca-
pable of producing more than five hundred cigarette
packets per minute, known blank conveyors of the
above type have required increasingly accurate position
control features to prevent the blanks from being blown
out of the respective seats on the conveyors.
[0004] In addition to increasing cost and reducing the
reliability of the blank feed conveyors, the retaining forc-
es applied by the feed conveyors to the blanks as they
are fed along the supply path is often such as to result
in damage.
[0005] In order to drastically reduce the aforemen-
tioned retaining forces and to increase, at the same
time, the control on the position of the blanks along the
supply path, the present invention provides for borrow-
ing a technique which is normally used, for space saving
purpose only, for feeding in succession, and at a rela-
tively low frequency, large pieces of cardboard, sacks
or the like along a feeding path to a user station. Such
technique is disclosed in principle, for example, in FR-A-
2 375 097 or FR-A-2 314 103.
[0006] According to the present invention, there is
provided a method of feeding blanks on a cigarette
packing machine, the method comprising the steps of
feeding a number of blanks, so arranged to form a suc-
cession of side by side overlapping blanks with a given
pitch, in a given traveling direction and at a first speed
along a first portion of a supply path; feeding the blanks
with said overlapping arrangement and at said first
speed to a pitch-change station located at an output end
of said first portion of said path; varying said pitch at said
pitch-change station by accelerating each blank in rela-
tion to an adjacent blank located upstream in said
traveling direction, and by retaining said adjacent blank
so as to cause same to advance at said first speed, to
eliminate said overlapping arrangement and form a fur-
ther side by side arrangement of the blanks in said suc-
cession; and feeding the blanks, arranged in said further
arrangement and at a second speed, along a second
portion of said path.
[0007] The overlapping arrangement of the blanks de-
scribed above provides, for a given output speed, for
reducing the traveling speed of the blanks along said
first portion of the supply path to less than a third of that

of known blank conveyors, thus greatly reducing the
ventilation forces to which the blanks are subjected.
Moreover, since, in the overlapping arrangement, the
upstream blank in the traveling direction of the blanks
towards the wrapping wheel acts as a retaining element
for the adjacent downstream blank, any external retain-
ing elements, which are a major source of damage to
the outside of the blanks, may be substantially eliminat-
ed.
[0008] The invention will now be described by way of
example only and with reference to the accompanying
drawings, in which:

Figure 1 shows a schematic side view, with parts in
block form and parts removed for clarity, of a pack-
ing machine featuring a blank feed device imple-
menting the method according to the present inven-
tion;
Figure 2 shows a larger-scale view of a first detail
in Figure 1;
Figure 3 shows a larger-scale plan view of a second
detail in Figure 1.

[0009] Number 1 in Figure 1 indicates a machine for
packing cigarettes in rigid hinged-lid packets (not
shown) formed by feeding substantially elongated rec-
tangular blanks 2 of cardboard or similar, in a direction
3 crosswise to their longitudinal axis, to a known wrap-
ping wheel 4 rotating anticlockwise (in Figure 1) about
its axis 5.
[0010] Machine 1 comprises a supply line 6 for feed-
ing blanks 2 to wrapping wheel 4, and which comprises
a conveyor 7 presenting an air-permeable belt 8 looped
about two transmission pulleys 9 and 10. Pulley 10 is
fitted to a shaft 11 parallel to axis 5 and connected to an
encoder 12 and to the output of a fixed motor 13 for ro-
tating shaft 11 clockwise (in Figure 1); and pulley 9 is
fitted idly to a shaft 14 parallel to shaft 11 and in turn
fitted to a load cell 15 for emitting a signal proportional
to the transverse load applied to shaft 14, i.e. propor-
tional to the tension of belt 8.
[0011] The upper branch 16 of belt 8 travels in direc-
tion 3 along a suction box 17 extending along substan-
tially the whole length of branch 16, and defines the input
portion of a path P along which blanks 2 are supplied to
wheel 4. The output portion of path P is defined by two
rollers 18 and 19, the first of which is a powered accel-
erating roller rotating anticlockwise (in Figure 1) about
an axis parallel to axis 5 and at a surface speed greater
than the traveling speed of belt 8.
[0012] Roller 18 is located a given distance from and
downstream from pulley 10 in direction 3, defines a pas-
sage with pulley 10, and is tangent to a roller 20 of a
gumming device 21; and roller 19 is parallel and tangent
to roller 18 and wheel 4, and rotates clockwise (in Figure
1) at the same surface speed as wheel 4 and roller 18.
[0013] Line 6 also comprises a reel-holder device 22
in turn comprising a fixed frame 23 over branch 16 of
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belt 8, and an inclined arm 24 located over and to the
side of branch 16 and connected at the top end to frame
23 by a pin 25 parallel to axis 5. Arm 24 is rotated about
pin 25 by a linear actuator 26 interposed between frame
23 and an intermediate point of arm 24, and is fitted in
rotary manner at the bottom end with a pin 27 parallel
to pin 25 and movable axially by a known actuating de-
vice (not shown) between a withdrawn position and a
position projecting from arm 24 directly over branch 16.
[0014] In use, pin 27 engages an end portion of the
central hole (not shown) through the central core 28 of
a reel 29 defined by a supporting strip 30 wound about
core 28 to form successive turns, each of which is sep-
arated from the adjacent turn by an intermediate layer
comprising a succession 31 of overlapping blanks 2, i.
e. arranged so that the longitudinal axes of each pair of
adjacent blanks 2 are separated by a distance smaller
than the width of each blank, and the leading blank 2, i.
e. closest to the free end of strip 30, overlaps the adja-
cent following blank 2.
[0015] In the Figure 3 embodiment, blanks 2 present
projecting portions 32; and strip 30 is defined by two
belts 33 so located as not to contact portions 32, and of
a thickness at least equal to that of portions 32, so that
the thickness of portions 32 is compensated by that of
belts 33 and in no way affects the diameter of reel 29.
[0016] Line 6 comprises a diverting roller 34 located
beneath roller 18 and upstream from roller 20, and de-
fining, with roller 18, a pitch-change device or station
35; and line 6 also comprises an unwinding assembly
36 located beneath the output end of conveyor 7 and in
turn comprising a roller 37 connected to the output of a
motor 38, and a pressing roller 39, which is pushed on
to roller 37 by a known spring-loaded arm 40. Motor 38
is controlled both by encoder 12 and by a known torque-
limiting device 41 interposed between motor 38 and a
motor 42 connected to pin 27, and which provides for
activating motor 42 when the resisting torque of motor
38 exceeds a predetermined value.
[0017] Line 6 also comprises a brake device 43 shown
in detail in Figure 2 and in turn comprising a step motor
44, which is controlled both by encoder 12 and by a sen-
sor 45 facing branch 16 of belt 8 immediately upstream
from pulley 10, and provides for rotating (anticlockwise
in Figure 2) a cylindrical head 46 presenting a radial ap-
pendix 47. The free end of appendix 47 is separated
from the axis of rotation of head 46 by a distance at least
equal to the distance between said axis of rotation and
branch 16 of belt 8, travels at least along part of its path
at the same speed as belt 8, and engages branch 16
with a given contact pressure at each turn of head 46.
[0018] Finally, line 6 comprises a control unit 48 in turn
comprising a central control unit 49 for controlling the
operation and delivery of a pump 50 supplying actuating
fluid to actuator 26 as a function of signals received from
cell 15 and from a detector 51 for determining the angu-
lar position of arm 24.
[0019] Operation of machine 1 will now be described

as of the instant in which pin 27 is unloaded and motors
13, 38, 42 and 44 are off.
[0020] As of the above condition, a full reel 29 is
placed close to machine 1; actuator 26 is operated to
rotate arm 24 clockwise (in Figure 1) so that pin 27 is
separated from branch 16 of belt 8 of conveyor 7 by a
distance greater than the diameter of reel 29; pin 27 is
then set to the extracted position and reel 29 fitted on
to pin 27 in the unwinding position; central control unit
49 activates pump 50 to rotate arm 24 anticlockwise
about pin 25 and so bring the periphery of reel 29 up to
branch 16 of belt 8; and a given initial length of strip 30,
with no blanks 2, is unwound off reel 29 and fed manu-
ally along branch 16, beneath brake device 43, through
the passage between pulley 10 and roller 18, between
rollers 18 and 34 of pitch-change device 35, and be-
tween rollers 37 and 39 of assembly 36.
[0021] At this point, pump 50 is again operated to low-
er reel 29 further so that its periphery rests on branch
16, thus exerting on branch 16, and hence shaft 14, a
tension which is measured by load cell 15. When the
tension reaches a given value, central control unit 49
stops pump 50 - which is subsequently so controlled as
to maintain a given tension of branch 16 - and activates
motors 13, 38 and 44.
[0022] When motors 13 and 38 are activated, branch
16 is fed in direction 3 at a given constant speed, and
strip 30 is unwound off reel 29 at the same speed. When
reel 29 is substantially full, motor 38 is assumed unable
to unwind strip 30 alone, and therefore activates motor
42 by means of device 41.
[0023] Once a number of empty turns are eliminated,
strip 30 begins feeding succession 31 of overlapping
blanks 2 along branch 16 of belt 8, so that blanks 2 travel
successively beneath brake device 43, the appendix 47
of which contacts each blank 2 just behind the rear edge
of the foregoing blank 2 as the foregoing blank 2 reaches
device 35 and is engaged by roller 18. Appendix 47 is
so sized that the blank 2 engaged by it is pressed on to
branch 16 of belt 8, thus preventing the removal of two
or more blanks 2 at a time by roller 18, and enabling
roller 19, and hence wheel 4, to be supplied with a suc-
cession 31a of blanks 2, in which, as opposed to over-
lapping, blanks 2 present a constant pitch at least equal
to their width measured in traveling direction 3. The ro-
tation speed of appendix 47 is controlled by encoder 12
over the portion of its travel in contact with blank 2, and
by sensor 45 over the remainder of its rotation; and sen-
sor 45 detects the passage of the rear edge of each
blank, and so controls motor 44 that appendix 47 is
brought into contact with each blank 2 immediately
downstream from the rear edge of the foregoing blank 2.
[0024] Blanks 2 in succession 31 are therefore ar-
ranged with a relatively small pitch as compared with
that of succession 31a, so that, for a given number of
blanks 2 supplied per unit of time to wheel 4, the
traveling speed of blanks 2 in succession 31 is relatively
slower than, and in the example shown almost a third
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of, that of blanks 2 in succession 31a. By virtue of their
overlapping arrangement and relatively slow traveling
speed, the blanks in succession 31 therefore require no
retaining or guide devices.
[0025] As shown in Figure 1, line 6 comprises a reel-
change device 52 located between arm 24 and brake
device 43, over branch 16 of belt 8, and in turn compris-
ing an arm 53 located over branch 16 and on the oppo-
site side of branch 16 to arm 24. Arm 53 is connected
at one end to frame 23 by a pin 54 parallel to pin 25, and
is rotated about pin 54 under the control of an angular
position detector 55 and by a linear actuator 56 inter-
posed between frame 23 and an intermediate point of
arm 53 and supplied by a pump 57 controlled by central
control unit 49. The free end of arm 53 is fitted in rotary
manner with a pin 58 parallel to pin 54 and projecting
from arm 53 directly over branch 16.
[0026] Pin 58 is movable axially in relation to arm 53
by a known actuator (not shown) to engage an end por-
tion of the central hole (not shown) through core 28 op-
posite the end portion engaged in use by pin 27, and is
normally maintained by arm 53 in a standby position
(Figure 1) along the circular trajectory 59 of pin 29 about
pin 25.
[0027] Device 52 also comprises a known splicing de-
vice 60 located facing branch 16 between arm 53 and
brake device 43; and a known cutting device 61 located
between arm 53 and branch 16.
[0028] In actual use, as strip 30 is unwound, the di-
ameter of reel 29, which is maintained contacting branch
16 of belt 8 by actuator 26, gradually gets smaller so
that arm 24 gradually rotates anticlockwise (in Figure 1)
to move pin 27 along trajectory 59. This continues until
detector 51 indicates pin 27 is coaxial with pin 58, and
simultaneously releases pin 27 and activates pin 58,
which is inserted inside core 28 to free it of pin 27 and
release arm 24 from reel 29, which remains connected
to arm 53 by pin 58.
[0029] At this point, arm 24 is free to move back and
receive a new reel 29, while the old reel continues to be
unwound on pin 58; arm 24 is set to a standby position;
and a portion of strip 30 with no blanks 2 is laid along
branch 16 up to a point just upstream from the reel 29
being unwound.
[0030] On detecting only a few turns of strip 30 with
no blanks 2 are left on core 28, detector 55 activates
both suction box 17, which makes strip 30 of the new
reel 29 and branch 16 integral with each other, and cut-
ting device 61, which cuts the trailing end portion of strip
30 of the run-out reel 29 and places it on top of the lead-
ing end portion of strip 30 of the new reel. By virtue of
suction box 17, the two superimposed end portions of
strip 30 proceed at the same speed towards assembly
36 and are spliced by device 60.
[0031] At this point, the run-out reel 29 is unloaded off
pin 58 and the new reel 29 is unwound.

Claims

1. A method of feeding blanks (2) on a cigarette pack-
ing machine (1), the method comprising the steps
of feeding a number of blanks (2), so arranged to
form a succession (31) of side by side overlapping
blanks (2) with a given pitch, in a given traveling di-
rection (3) and at a first speed along a first portion
of a supply path (P); feeding the blanks (2) with said
overlapping arrangement and at said first speed to
a pitch-change station (35) located at an output end
of said first portion of said path (P); varying said
pitch at said pitch-change station (35) by accelerat-
ing each blank (2) in relation to an adjacent blank
(2) located upstream in said traveling direction (3),
and by retaining said adjacent blank (2) so as to
cause same to advance at said first speed, to elim-
inate said overlapping arrangement and form a fur-
ther side by side arrangement of the blanks (2) in
said succession (31); and feeding the blanks (2),
arranged in said further arrangement and at a sec-
ond speed, along a second portion of said path (P).

2. A method as claimed in Claim 1, characterized in
that, in said overlapping arrangement, each blank
(2) is positioned overlapping the adjacent blank (2)
located immediately upstream in said traveling di-
rection (3).

3. A method as claimed in Claim 1 or 2, characterized
in that, at said pitch-change station (35), said pitch
is so increased as to eliminate the overlapping ar-
rangement of adjacent blanks (2); said further ar-
rangement being an arrangement in which the
blanks (2) are positioned side by side.

4. A method as claimed in Claim 3, characterized in
that said further arrangement is an arrangement in
which the blanks (2) are separated from one anoth-
er by a given distance other than zero.

5. A method as claimed in any one of the foregoing
Claims, characterized in that, at said pitch-change
station (35), the blank (2) located upstream, in said
traveling direction (3), in relation to each accelerat-
ed blank (2) is retained by movable brake means
(43) at least for the time taken by the accelerated
blank (2) to become detached from the retained
blank (2).

6. A method as claimed in any one of the foregoing
Claims, characterized in that the blanks (2) are ar-
ranged in the overlapping arrangement on a sup-
porting strip (30); the blanks (2) being fed at said
first speed by feeding said supporting strip (30)
along said first portion of said path (P).

7. A method as claimed in Claim 6, characterized in
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that said supporting strip (30) is wound into a reel
(29), in which said overlapping blanks (2) are
gripped between adjacent turns of the reel (29); said
reel (29) being gradually unwound to feed said sup-
porting strip (30) along said first portion of said path
(P).

8. A method as claimed in Claim 6 or 7, characterized
in that said supporting strip (30) is diverted from
said path (P) at the pitch-change station (35).

9. A method as claimed in one of the foregoing Claims
from 6 to 8, characterized in that said blanks (2)
comprise projecting portions (32); said supporting
strip (30) being defined by at least two belts (33);
and the blanks being so arranged on said belts (33)
that said projecting portions (32) do not come into
contact with said belts (33).

Patentansprüche

1. Verfahren zum Zuführen von Rohlingen (2) in einer
Zigarettenverpackungsmaschine (1), das die fol-
genden Schritte umfaßt: Zuführen mehrerer Rohlin-
ge (2), die so angeordnet sind, daß sie eine Aufein-
anderfolge (31) von nebeneinander liegenden
überlappenden Rohlingen (2) mit einer vorgegebe-
nen Schrittweite bilden, in einer vorgegebenen Be-
wegungsrichtung (3) und mit einer ersten Ge-
schwindigkeit längs eines ersten Abschnitts eines
Zuführwegs (P); Zuführen der Rohlinge (2) mit der
überlappenden Anordnung und mit der ersten Ge-
schwindigkeit an eine Schrittweitenänderungsstati-
on (35), die an einem Ausgabeende des ersten Ab-
schnitts des Wegs (P) angeordnet ist; Ändern der
Schrittweite in der Schrittweitenänderungsstation
(35) durch Beschleunigen jedes Rohlings (2) in be-
zug auf einen benachbarten Rohling (2), der strom-
aufwärts in der Bewegungsrichtung (3) angeordnet
ist, und durch Festhalten des benachbarten Roh-
lings (2), um zu bewirken, daß sich dieser mit der
ersten Geschwindigkeit vorwärtsbewegt, um die
überlappende Anordnung zu eliminieren und eine
im weiteren nebeneinanderliegende Anordnung der
Rohlinge (2) in der Aufeinanderfolge (31) zu bilden;
und Zuführen der Rohlinge (2), die in der weiteren
Anordnung angeordnet sind, mit einer zweiten Ge-
schwindigkeit längs eines zweiten Abschnitts des
Wegs (P).

2. Verfahren nach Anspruch 1,
dadurch gekennzeichnet,
daß in der überlappenden Anordnung jeder Rohling
(2) mit dem benachbarten Rohling (2), der in der
Bewegungsrichtung (3) unmittelbar stromaufwärts
angeordnet ist, überlappend positioniert ist.

3. Verfahren nach Anspruch 1 oder 2,
dadurch gekennzeichnet,
daß in der Schrittweitenänderungsstation (35) die
Schrittweite so vergrößert wird, daß die überlap-
pende Anordnung benachbarter Rohlinge (2) elimi-
niert wird; wobei die weitere Anordnung eine Anord-
nung ist, bei der die Rohlinge (2) nebeneinander an-
geordnet sind.

4. Verfahren nach Anspruch 3,
dadurch gekennzeichnet,
daß die weitere Anordnung eine Anordnung ist, bei
der die Rohlinge (2) um eine Strecke voneinander
beabstandet sind, die größer als null ist.

5. Verfahren nach einem der vorhergehenden Ansprü-
che,
dadurch gekennzeichnet,
daß in der Schrittweitenänderungsstation (35) der
Rohling (2), der in der Bewegungsrichtung (3)
stromaufwärts angeordnet ist, in bezug auf jeden
beschleunigten Rohling (2) durch bewegliche
Bremsmittel (43) wenigstens während derjenigen
Zeitdauer festgehalten wird, die der beschleunigte
Rohling (2) benötigt, um von dem festgehaltenen
Rohling (2) gelöst zu werden.

6. Verfahren nach einem der vorhergehenden Ansprü-
che,
dadurch gekennzeichnet,
daß die Rohlinge (2) auf einem Haltestreifen (30) in
der überlappenden Anordnung angeordnet sind,
wobei die Rohlinge (2) mit der ersten Geschwindig-
keit zugeführt werden, indem der Haltestreifen (30)
längs des ersten Abschnitts des Wegs (P) zugeführt
wird.

7. Verfahren nach Anspruch 6,
dadurch gekennzeichnet,
daß der Haltestreifen (30) auf eine Haspel (29) ge-
wickelt ist, in der die überlappenden Rohlinge (2)
zwischen benachbarten Windungen gehalten wer-
den; wobei die Haspel (29) allmählich abgewickelt
wird, um den Haltestreifen (30) längs eines ersten
Abschnitts des Wegs (P) zuzuführen.

8. Verfahren nach Anspruch 6 oder 7,
dadurch gekennzeichnet,
daß der Haltestreifen (30) an der Schrittweitenän-
derungsstation (35) von dem Weg (P) abgelenkt
wird.

9. Verfahren nach einem der vorhergehenden Ansprü-
che 6 bis 8,
dadurch gekennzeichnet,
daß die Rohlinge (2) vorstehende Abschnitte (32)
enthalten; wobei der Haltestreifen (30) durch we-
nigstens zwei Riemen (33) definiert ist und die Roh-
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linge auf diesem Riemen (33) so angeordnet sind,
daß die vorstehenden Abschnitte (32) nicht mit den
Riemen (33) in Kontakt gelangen.

Revendications

1. Procédé pour alimenter des flans (2) dans une ma-
chine (1) d'emballage de cigarettes, le procédé
comprenant les étapes d'alimentation d'un certain
nombre de flans (2), agencés de façon à former une
suite (31) de flans (2) côte à côte se chevauchant
avec un pas donné, dans un sens (3) de transport
donné et à une première vitesse le long d'une pre-
mière partie d'un trajet (P) de délivrance ; d'alimen-
tation des flans (2) avec ledit agencement de che-
vauchement et à ladite première vitesse vers un
poste (35) de variation de pas situé à une extrémité
de sortie de ladite première partie dudit trajet (P) ;
de variation dudit pas au niveau dudit poste (35) de
variation de pas par accélération de chaque flan (2)
par rapport à un flan adjacent (2) situé en amont
dans ledit sens (3) de transport, et par maintien du-
dit flan adjacent (2) de façon à l'amener à avancer
à ladite première vitesse, pour éliminer ledit agen-
cement de chevauchement et former un agence-
ment côte à côte supplémentaire des flans (2) dans
ladite suite (31) ; et d'avance des flans (2), agencés
dans ledit agencement supplémentaire et à une se-
conde vitesse, le long d'une seconde partie dudit
trajet (P) .

2. Procédé selon la revendication 1, caractérisé en
ce que, dans ledit agencement de chevauchement,
chaque flan (2) est placé chevauchant le flan adja-
cent (2) situé juste en amont dans ledit sens (3) de
transport.

3. Procédé selon la revendication 1 ou 2, caractérisé
en ce que, au niveau dudit poste (35) de variation
de pas, ledit pas est augmenté de façon à éliminer
l'agencement de chevauchement des flans adja-
cents (2) ; ledit agencement supplémentaire étant
un agencement dans lequel les flans (2) sont placés
côte à côte.

4. Procédé selon la revendication 3, caractérisé en
ce que ledit agencement supplémentaire est un
agencement dans lequel les flans (2) sont séparés
les uns des autres d'une distance donnée ayant une
valeur autre qu'une valeur nulle.

5. Procédé selon l'une quelconque des revendications
précédentes, caractérisé en ce que, au niveau du-
dit poste (35) de variation de pas, le flan (2) situé
en amont, dans ledit sens (3) de transport, par rap-
port à chaque flan accéléré (2), est maintenu par un
moyen (43) de frein mobile au moins pendant le

temps qu'il faut pour que le flan accéléré (2) se dé-
tache du flan maintenu (2).

6. Procédé selon l'une quelconque des revendications
précédentes, caractérisé en ce que les flans (2)
sont agencés dans l'agencement de chevauche-
ment sur un ruban (30) de support ; les flans (2)
avançant à ladite première vitesse par l'avance du-
dit ruban (30) de support le long de ladite première
partie dudit trajet (P).

7. Procédé selon la revendication 6, caractérisé en
ce que ledit ruban (30) de support est enroulé en
une bobine (29), dans laquelle lesdits flans (2) se
chevauchant sont saisis entre des tours adjacents
de la bobine (29) ; ladite bobine (29) étant déroulée
graduellement pour la délivrance dudit ruban (30)
de support le long de ladite première partie dudit
trajet (P).

8. Procédé selon la revendication 6 ou 7, caractérisé
en ce que ledit ruban (30) de support est dévié dudit
trajet (P) au niveau du poste (35) de variation de
pas.

9. Procédé selon l'une quelconque des revendications
précédentes allant de 6 à 8, caractérisé en ce que
lesdits flans (2) comprennent des parties en saillie
(32) ; ledit ruban (30) de support étant défini par au
moins deux bandes (33) ; et en ce que les flans sont
agencés sur lesdites bandes (33) de sorte que les-
dites parties en saillie (32) ne sont pas en contact
avec lesdites bandes (33).
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