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(57)  Anautomatic product packing machine (1) hav-
ing: a conveying device (25) which feeds a product (21)
for packing along a packing path (P), which originates at
a first feed station (20) and extends through a second
feed station (22) and at least one work station (24); an
electric machine motor (4) which drives at least part of

Automatic product packing machine with manual electric drive control

the conveying device (25) to move the conveying device
(25); a manual control (9) operated manually by an op-
erator; and a control unit (8) which controls operation of
the electric machine motor (4) according to the position
of the manual control (9); and a portable device (15),
which can be gripped and moved about freely by an op-
erator, and supports the manual control (9).
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Description

TECHNICAL FIELD

[0001] The present invention relates to an automatic
product packing machine with manual electric drive con-
trol.

[0002] The present invention may be used to advan-
tage in an automatic cigarette packing machine, to which
the following description refers purely by way of example.

BACKGROUND ART

[0003] An automatic cigarette packing machine nor-
mally comprises a number of conveyors, which feed the
cigarettes along a packing path and are driven by at least
one main electric motor. The whole of the packing path,
which is equipped with numerous continuously-moving
parts (effectors), is protected by safety housings to pre-
vent operators from accidentally coming into contact with
the moving parts. For obvious safety reasons, the main
electric motor is only powered to drive the packing ma-
chine when the safety housings are closed, i.e. when the
packing path is inaccessible from the outside.

[0004] To allow technicians to effectively adjust or
service the automatic machine (e.g. to improve packing
efficiency or clear blockages), a handwheel is provided,
which, only when the main electric motor is off, can be
connected mechanically to the mechanical transmission
of the main electric motor with a suitable transmission
ratio to allow technicians to operate the effectors along
packing path manually at low speed.

[0005] On more modern cigarette packing machines,
the handwheel connected mechanically to the mechan-
ical transmission of the main electric motor is replaced
by (or combined with) a 'virtual’ handwheel, which is fully
independent of the mechanical transmission of the main
electricmotor. Inthis solution, the 'virtual’ handwheel only
rotates an angular position sensor (typically an encoder),
which reads the angular position of the ’virtual’ hand-
wheel, and the main electric motor is rotated to track the
angular position of the 'virtual’ handwheel.

[0006] The handwheelis normally located in a central
‘centre of gravity’ position on the automatic machine.
[0007] When dealing with large automatic machines,
however, one central handwheel may not be enough, by
being located too far away from the lateral portions of the
machine, i.e. using one central handwheel, the operator
is too far away from the lateral portions of the machine
to accurately monitor the moving parts in the lateral por-
tions.

[0008] To solve the problem, it has been proposed to
equip the automatic machine with a number of (typically
two or three) identical handwheels equally spaced along
the machine, sothe operator can use the handwheel clos-
est to the moving parts of the machine to be monitored.
Providing multiple handwheels, however, poses various
machine design problems, in that the necessary space
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in which to house the handwheels is not always readily
available. Moreover, each handwheel limits access to
the machine parts behind it, so increasing the number of
handwheels reduces overall access to the machine.
[0009] To solve the above problem, Patent Application
DE102007048053A1 describes an automatic machine
equipped with one electronic handwheel for controlling
the effectors along the packing path. The handwheel is
fitted to a control box, which can be fixed to various given
points on the machine, and, once fixed, is connected to
a control unit on the machine by a connecting cable with
an end jack that fits into a receptacle close to the selected
point. The electronic handwheel can thus be used where
required, by the operator first fixing the control box to the
most suitable point on the machine.

DESCRIPTION OF THE INVENTION

[0010] Itis an object of the present invention to provide
an automatic product packing machine with manual elec-
tric drive control, which automatic machine is designed
to eliminate the above drawbacks and, in particular, is
cheap and easy to implement.

[0011] According to the presentinvention, there is pro-
vided an automatic product packing machine with manual
electric drive control, as claimed in the accompanying
Claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A number of non-limiting embodiments of the
present invention will be described by way of example
with reference to the attached drawings, in which:

Figure 1 shows a schematic view in perspective, with
parts removed for clarity, of an automatic machine
for wrapping packets of cigarettes in transparent
plastic overwraps, and implementing the control
method according to the present invention;

Figure 2 shows a schematic front view, with parts
removed for clarity, of the Figure 1 automatic ma-
chine equipped with safety housings;

Figure 3 shows a schematic side view, with parts
removed for clarity, of the Figure 1 automatic ma-
chine equipped with safety housings;

Figure 4 shows a schematic view in perspective, with
parts removed for clarity, of an automatic machine
for producing rigid packets of cigarettes, and imple-
menting the control method according to the present
invention;

Figure 5 shows a schematic front view, with parts
removed for clarity, of a variation of the Figure 1 au-
tomatic machine equipped with safety housings.

PREFERRED EMBODIMENTS OF THE INVENTION

[0013] Number 1 in Figure 1 indicates as a whole an
automatic machine for wrapping packets of cigarettes in



3 EP 2 662 292 A1 4

transparent plastic overwraps.

[0014] Automatic machine 1 has a packing path P,
which originates at a feed station 20 supplying a product
21 for packing (i.e. packets of cigarettes to be wrapped
in transparent plastic overwraps). Packing path P ex-
tends through a feed station 22 supplying a sheet 23 of
packing material (more specifically, a sheet of transpar-
ent, heat-seal plastic packing material), which is applied
to product 21. Packing path P extends through a number
of work stations 24, where product 21 is packed in sheet
23 of packing material, i.e. where sheet 23 of packing
material is folded about product 21 and then heat sealed
in place. Finally, automatic machine 1 comprises a con-
veying device 25 for feeding product 21 for packing along
packing path P, which originates at feed station 20 and
extends through feed station 22 and work stations 24.
Conveying device 25 comprises a number of successive
conveyors 26 of different types (typically conveyor belts
and rotary wheels). A number of effectors are located
along conveying device 25, i.e. a number of operating
parts comprising moving parts, and which operate on
product 21 and/or sheet 23 of packing material. The ef-
fectors may be connected mechanically to conveyors 26
of conveying device 25 (i.e. may be driven directly by
conveyors 26 of conveying device 25) or may be driven
independently of conveyors 26 of conveying device 25.
[0015] As shown in Figures 2 and 3, conveyors 26 of
conveying device 25 are driven by at least one electric
machine motor 4. One electric machine motor4 may drive
all of conveyors 26, or a number of electric machine mo-
tors 4 may be provided, each for only driving some of
conveyors 26. Electric machine motor 4 (or, in the event
of a number of electric machine motors 4, a main electric
machine motor 4) acts as a 'master’, which defines a
reference position which is tracked by all the other electric
actuators, which operate as ’slaves’. The other electric
actuators operating as ’slaves’ comprise, if any, the elec-
tric machine motors 4 other than the main electric ma-
chine motor 4 acting as the ‘'master’, and all the other
electric actuators driving corresponding effectors of au-
tomatic machine 1.

[0016] The whole of packing path P, which is equipped
with numerous continuously-moving parts, is protected
by a safety housing 5 to prevent operators from acciden-
tally coming into contact with the moving parts. For ob-
vious safety reasons, electric machine motor 4 is only
powered to drive the packing machine when safety hous-
ing 5 is closed, i.e. when packing path P is inaccessible
from the outside. Safety housing 5 comprises three
hatches 6 hinged to move between a closed position
’sealing’ packing path P, and an open position allowing
free access to packing path P.

[0017] In one embodiment, automatic machine 1 is
modular, and comprises three independent modules 7
connected to one another and each comprising at least
one electric machine motor 4 (it may even comprise two
or more electric machine motors 4).

[0018] Automatic machine 1 comprises an electric
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drive control unit 8 which, among other things, controls
electric machine motor 4; and at least one manual control
9 which may be operated manually by an operator when
automatic machine 1 is stopped (i.e. for maintenance or
repair). In a preferred embodiment shown in the attached
drawings, manual control 9 is rotary; in a different em-
bodiment not shown, manual control 9 is linear.

[0019] In the embodiment shown, manual control 9 is
mounted to rotate idly, i.e. is in no way connected me-
chanically to electric machine motor 4. As shown in Fig-
ure 2, manual control 9 is associated with an angular
position sensor 10 (typically an encoder), which detects
the angular position of manual control 9.

[0020] When automatic machine 1 is stopped for main-
tenance or repair, i.e. when automatic machine 1 is
stopped and one or more of hatches 6 are open to allow
the operator to carry out maintenance or repair work,
manual control 9 may be operated so that control unit 8
controls operation of electric machine motor 4 (or at least
one electric machine motor 4) on the basis of the position
of manual control 9. In other words, the operator controls
operation of electric machine motor 4 using manual con-
trol 9; and control unit 8 controls electric machine motor
4 to track the position of manual control 9.

[0021] In a preferred embodiment, control unit 8 has
various software safeties (i.e. safety logic circuits) de-
signed firstly to ensure the physical safety of the opera-
tors, and secondly to ensure the integrity of automatic
machine 1, when electric machine motor 4 is controlled
by manual control 9. For example, one software safety
may prevent electric machine motor 4 from pushing ex-
cessively against 'obstacles’. One software safety may
prevent electric machine motor 4 from operating too fast
and possibly asymmetrically (i.e. at different speeds in
different directions); this speed limitation is designed to
preventrapid movements, and so safeguard the operator
against fast-moving parts, or spin-off of packing material
or loosely fitted parts of automatic machine 1. One soft-
ware safety may permit certain movements in one direc-
tion only, and/or only up to a given point (possibly soft-
ware-adjustable by the operator). One software safety
may even prevent electric machine motor 4 from moving
parts along 'hazardous’ trajectories (i.e. resulting in de-
structive mechanical interference).

[0022] In one embodiment, automatic machine 1 is
equipped with an optical barrier generated by a system
of optical emitters/receivers and extending parallel to the
front of automatic machine 1 to 'protect’ all the moving
parts. Only when the optical barrier is uninterrupted, i.e.
there are no foreign bodies in the optical barrier area,
can electric machine motor 4 actually be operated by
control unit 8. In other words, invasion of the moving-part
area by the operator’s hand prevents electric machine
motor 4 from being started using manual control 9. Ob-
viously, an optical barrier is only one of several possible
safety devices, and may be replaced by or used in con-
junction with a weight-sensitive platform located on the
floor in front of automatic machine 1 to detect the pres-
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ence of an operator close enough to come into contact
with the moving parts.

[0023] In one embodiment, electric machine motor 4
is connectable mechanically to a crank, which is inserted
and turned manually by an operator to move electric ma-
chine motor 4 (and therefore all the other moving parts
connected mechanically to electric machine motor 4)
when electric power to automatic machine 1 is cut off
(normally only when automatic machine 1 is being as-
sembled and so lacks many of its component parts).
[0024] As shown in Figures 2 and 3, provision is made
fora portable device 15, which can be gripped and carried
easily by the operator, i.e. is small and light enough to
be gripped and carried easily by the operatorin one hand.
Portable device 15 is fitted with manual control 9 (which
is preferably in the form of a rotary knob) so the operator
can grip and carry portable device 15 in one hand (e.g.
the left) and operate manual control 9 with the other (e.g.
the right). Portable device 15 is preferably connected to
control unit 8 by a shielded connecting cable 16, which
is typically coiled to stretch when needed. In an alterna-
tive embodiment not forming part of the present inven-
tion, portable device 15 may be radiofrequency, i.e. 'wire-
less’, connected to control unit 8. For operator safety rea-
sons, however, portable device 15 is preferably connect-
ed’physically’ to control unit 8, i.e. by shielded connecting
cable 16, which ensures uninterrupted connection, safe-
guards against electromagnetic interference, and above
all restricts the range of the operator using portable de-
vice 15 to a given maximum distance (equal to the max-
imum length of connecting cable 16) from automatic ma-
chine 1. It is essential that the operator using portable
device 15 remain close enough to automatic machine 1
to maintain a clear view of the machine before starting
electricmachine motor 4. 1n otherwords, to ensure, firstly,
the safety of the operators and, secondly, the mechanical
integrity of automatic machine 1, the operator using port-
able device 15 must always be stationed in the best po-
sition to ensure safe control of electric machine motor 4.
[0025] In short, portable device 15 supports manual
control 9, is physically independent of and separate from
automatic machine 1, can be gripped comfortably by the
operator in one hand, to enable the operator to grip itin
one hand while simultaneously operating manual control
9 with the other, and in use can be gripped and moved
about freely by the operator; while connecting cable 16
connects portable device 15 to control unit 8, and is of a
given length designed to allow the operator using porta-
ble device 15 to move in the vicinity of, but no further
than a given maximum distance from, automatic machine
1.

[0026] In one embodiment, portable device 15 com-
prises a scale adjuster 14 (typically defined by a rotary
switch) connected to manual control 9. Scale adjuster 14
allows the operator to adjust (continuously or discretely
or in steps) the transmission ratio between a variation in
the position of manual control 9 and a corresponding var-
iation in the position of electric machine motor 4. In other
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words, using scale adjuster 14, the operator may seteach
one-degree variation in the angular position of manual
control 9 to correspond, for example, to a one-degree,
ten-degree, or tenth-of-a-degree variation in the angular
position of electric machine motor 4 or the corresponding
conveyor.

[0027] In one embodiment, portable device 15 com-
prises a direction control 17 (typically a two-position
switch) allowing the operator to select the direction (i.e.
‘forward’ or 'reverse’) of electric machine motor 4.
[0028] Portable device 15 may comprise indicator
lights (LEDs or LCD screens) for displaying information
about the status of automatic machine 1 (typically, wheth-
er it is activatable/blocked) and/or the status of portable
device 15 (typically, whether it is on/off).

[0029] Portable device 15 comprises a safety button
18, which must be kept pressed at all times to permit
operation of electric machine motor 4 by manual control
9. In other words, only if safety button 18 is pressed un-
interruptedly can electric machine motor 4 be controlled
by manual control 9; and, as soon as safety button 18 is
released, control unit 8 immediately stops electric ma-
chine motor 4. Safety button 18 is preferably located on
the left side of portable device 15, so the operator gripping
portable device 15 with the left hand can press safety
button 18 with the thumb of the left hand while operating
manual control 9 with the right hand. Safety button 18
ensures the operator keeps both hands on portable de-
vice 15 when controlling electric machine motor 4 using
manual control 9, and prevents accidental contact with
manual control 9 from resulting in unintentional (i.e. po-
tentially dangerous) operation of electric machine motor
4.

[0030] Finally, automatic machine 1 comprises a re-
ceptacle 19 for housing and supporting portable device
15 when notin use. Receptacle 19 may be located inside
safety housing 5 (in which case, a hatch 6 of safety hous-
ing 5 must be opened for access to portable device 15)
or outside safety housing 5.

[0031] In one embodiment, portable device 15 may
comprise an electric feedback motor connected mechan-
ically to manual control 9 and controlled by control unit
8 to provide force feedback to the operator using manual
control 9.

[0032] In the Figure 1-3 embodiment, automatic ma-
chine 1 provides for wrapping packets of cigarettes in
transparent plastic overwraps.

[0033] In a different embodiment shown in Figure 4,
automatic machine 1 provides for producing rigid packets
of cigarettes. In this embodiment, automatic machine 1
has a packing path P originating at a feed station 20 sup-
plying a product 21 for packing (i.e. cigarettes to be di-
vided into groups for packing). Packing path P extends
through a feed station 22a supplying a sheet 23a of pack-
ing material (in particular, a sheet of foil wrap) which is
applied to product 21; and through a work station 24a,
where sheet 23a of packing material is folded about prod-
uct 21. Packing path P extends through a feed station
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22b supplying a sheet 23b of packing material (in partic-
ular, an inner blank) which is applied to product 21; and
through a work station 24b, where sheet 23b of packing
material is folded about product 21 (over the previously
folded sheet 23a of packing material). Finally, packing
path P extends through a feed station 22¢ supplying a
sheet 23c of packing material (in particular, an outer
blank) which is applied to product 21; and through a work
station 24c¢, where sheet 23c of packing material is folded
about product 21 (over the previously folded sheet 23b
of packing material).

[0034] As shown clearly in Figure 4, automatic ma-
chine 1 for producing rigid packets of cigarettes has a
particularly long, irregular (i.e. zig-zag) layout, and so is
best served by a number of manual controls 9 (and there-
fore a number of portable devices 15 fitted with manual
controls 9) arranged along the whole length of automatic
machine 1 to enable the operator to closely monitor each
part of automatic machine 1 when manually controlling
conveyors 26 using manual control 9.

[0035] Inthe Figure 5embodiment, automatic machine
1 comprises the portable device 15 described above,
connected physically to control unit 8 by connecting cable
16; and also an easy-carry computer tablet 28 (e.g. with
a 9-10-inch screen and weighing less than 500-600
grams) connected wirelessly to control unit 8 by a radi-
ofrequency connection. Computer tablet 28 has a re-
chargeable battery; and a touch screen 29 by which the
operatorinteracts with computer tablet 28. Computertab-
let 28 enables the operator to interact with control unit 8
to display information about the status of automatic ma-
chine 1 (or also other adjacent automatic machines in-
teracting with automatic machine 1), and to alter settings
or configurations of automatic machine 1. In other words,
computer tablet 28 is a portable replica of the user inter-
face of control unit 8; its only limitation, for the safety
issues referred to above, being that of not being able to
operate electric machine motor 4.

[0036] In other words, using computer tablet 28, the
operator can interact almost completely with control unit
8 from any position, close to or relatively far from auto-
matic machine 1, to do almost anything except operate
electric machine motor 4; whereas, using portable device
15, the operator in close proximity to automatic machine
1 (i.e. within the length of connecting cable 16) can also
operate electric machine motor 4. This difference in per-
formance of computer tablet 28 and portable device 15
is necessary to ensure, first and foremost, the safety of
the operators, and, secondly, the mechanical integrity of
automatic machine 1, in that, to operate electric machine
motor 4, it is essential that the operator have a clear view
of (and so be stationed in close proximity to) automatic
machine 1.

[0037] A preferred embodiment comprises docking
stations 30, to each of which a computer tablet 28 is con-
nectable to provide an easily locatable, safe (i.e. suitably
damage-proof) receptacle for computer tablet 28, and to
recharge the battery of computer tablet 28. Each docking
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station 30 is preferably mounted on a column 31 fixed to
the floor in front of automatic machine 1. Alternatively,
docking stations 30 may be fitted directly to the frame of
automatic machine 1.

[0038] The Figure 5 embodiment shows two different
computer tablets 28 and three docking stations 30. That
is, docking stations 30 outnumber computer tablets 28
to allow greater freedom in 'parking’ computer tablets 28
at docking stations 30. The number of computer tablets
28 and docking stations 30 at each automatic machine
1 may obviously differ from those shown in Figure 5, de-
pending, normally, on the size of automatic machine 1
and the number of operators working on it simultaneous-
ly.

[0039] In a further embodiment not shown, automatic
machine 1 only comprises (at least) one computer tablet
28 and no portable device 15. In other words, despite the
obvious improvement in operator efficiency afforded by
combining portable device 15 with computer tablet 28,
only computer tablet 28 or only portable device 15 may
be provided.

[0040] Automatic machine 1 described has numerous
advantages.
[0041] Firstly, on automatic machine 1 described, an

operator equipped with portable device 15 can move
along the machine to manually control electric machine
motor 4 using manual control 9, while keeping a close
watch at all times on the pertinent parts of automatic ma-
chine 1.

[0042] Secondly, being small and portable, portable
device 15 allows full access to, and poses no restraints
on the design of, automatic machine 1.

[0043] Finally, portable device 15 is cheap and easy
to produce, and on the whole is comparable in cost, if
not cheaper than, a conventional handwheel.

Claims

1. An automatic product packing machine (1) compris-
ing:

at least a first feed station (20) for supplying at
least one product (21) for packing;

at least a second feed station (22) for supplying
atleastone sheet (23) of packing material, which
is applied to the product (21);

at least one work station (24) where the product
(21) is packed in the sheet (23) of packing ma-
terial;

a conveying device (25) which feeds the product
(21) for packing along a packing path (P), which
originates at the first feed station (20) and ex-
tends through the second feed station (22) and
the work station (24);

at least one electric machine motor (4) which
drives at least part of the conveying device (25)
to move the conveying device (25);
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at least one manual control (9) operated manu-
ally by an operator; and

a control unit (8) which controls operation of the
electric machine motor (4) according to the po-
sition of the manual control (9);

the automatic machine (1) being characterized
by comprising:

a portable device (15), which supports the
manual control (9), is physically independ-
ent of and separate from the automatic ma-
chine (1), is designed for easy, one-handed
grip by an operator to allow the operator to
grip the portable device (15) in one hand
and simultaneously operate the manual
control (9) with the other hand, and in use
can be gripped and moved about freely by
the operator; and

aconnecting cable (16), which connects the
portable device (15) to the control unit (8),
and is of a given length designed to allow
the operator using the portable device (15)
to move in the vicinity of, but no further than
a given maximum distance from, the auto-
matic machine (1).

An automatic machine (1) as claimed in Claim 1,
wherein the manual control (9) is in the form of a
rotary knob.

An automatic machine (1) as claimed in Claim 1 or
2, wherein the portable device (15) has a safety but-
ton (18), which must be kept pressed at all times to
permit operation of the electric machine motor (4) by
the manual control (9).

An automatic machine (1) as claimed in Claim 3,
wherein the safety button (18) is located on one side
of the portable device (15), so the operator gripping
the portable device (15) with one hand can press the
safety button (18) with the thumb of the same hand
while operating the manual control (9) with the other
hand.

An automatic machine (1) as claimed in one of
Claims 1 to 4, wherein the portable device (15) com-
prises a scale adjuster (14) for adjusting the trans-
mission ratio between a variation in the position of
the manual control (9) and a corresponding variation
in the position of the electric machine motor (4).

An automatic machine (1) as claimed in one of
Claims 1 to 5, wherein the portable device (15) com-
prises a direction control (17) for controlling the op-
erating direction of the electric machine motor (4).

An automatic machine (1) as claimed in one of
Claims 1 to 6, and comprising a receptacle (19) for
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10.

1.

12.

housing and supporting the portable device (15)
when not in use.

An automatic machine (1) as claimed in one of
Claims 1 to 7, and comprising a computer tablet (28)
connected wirelessly to the control unit (8) by a ra-
diofrequency connection.

An automatic machine (1) as claimed in Claim 8,
wherein the computer tablet (28) interacts with the
control unit (8) to display information relating to the
status of the automatic machine (1), and to modify
settings or configurations of the automatic machine

(1)

An automatic machine (1) as claimed in Claim 8 or
9, wherein the computer tablet (28) does not provide
for controlling the electric machine motor (4).

An automatic machine (1) as claimed in Claim 8, 9
or 10, and comprising at least one docking station
(30) where the computer tablet (28) is connectable.

An automatic machine (1) as claimed in Claim 11,
wherein the docking station (30) is fitted to a column
(31) fixed to the floor in front of the automatic ma-
chine (1).
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