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(54) A device and a method for storing and making available semi-manufactured tobacco products

(57) Semi-manufactured tobacco products are
stored and made available by a device comprising a plu-
rality of storage units (2) filled directly from a maker ma-
chine (3), at least one bin (11) containing the storage
units (2) in ordered arrangement, and at least one mobile
collection unit (12) by which a given number of storage
units (2) can be taken up from the bin (11). Operating in
conjunction with first, second and third guidance systems

(29, 31, 35), the collection unit (12) can be moved from
the bin (11) to at least one holding store (30), from the
store (30) to at least one machine (32) by which the semi-
manufactured tobacco products (4) are processed fur-
ther, and from this machine back to the bin (11); accord-
ingly, the device is able to link any given number of ma-
chines turning out semi-manufactured items to any given
number of machines for subsequent processing of the
semi-manufactured items.
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Description

[0001] The present invention relates to a device and a
method for storing and making available semi-manufac-
tured tobacco products. More particularly, the invention
finds application in the tobacco industry, wherever a sit-
uation arises in which a machine turning out semi-man-
ufactured tobacco products, referred to conventionally
as a maker, needs to be linked operationally with a ma-
chine by which the semi-manufactured items are proc-
essed further, referred to conventionally as a packer.
[0002] The operational link between maker and packer
is embodied generally as a conveyor belt along which
the semi-manufactured items are directed from the out-
feed of the maker to the infeed of the packer.
[0003] In practice however, this type of link offers no
operational flexibility at all, since any break in production
at the maker or the packer translates inevitably into a
stoppage of the entire system.
[0004] Devices and methods have therefore been de-
veloped for storing and making available semi-manufac-
tured tobacco products, such as will ensure that the mak-
er or packer can continue to operate as normal, regard-
less of interruptions.
[0005] In particular, certain prior art devices take the
form of storage units interposed and connected between
the maker and the packer, which function as buffers able
to compensate any imbalances in output of the maker
and the packer. This means, by way of example, that in
the event of a malfunction or of reduced demand for semi-
manufactured items at the infeed of the packer, excess
output from the maker will be taken up by the buffer and
made available subsequently to the packer when re-
quired.
[0006] Likewise in this instance, however, these in-line
devices for storing and making available semi-manufac-
tured tobacco products do not always afford sufficient
operational flexibility.
[0007] In effect, when there is a need to increase the
output of finished tobacco products, two or more packers
must be supplied with semi-manufactured items simul-
taneously. Again, if the intention is to increase the output
of semi-manufactured items, for example to avoid the
risk that batches of tobacco kept in storage for prolonged
periods could suffer loss of aroma and flavour, then two
or more makers will need to be kept in operation simul-
taneously.
[0008] Whichever the case, prior art devices for storing
and making available semi-manufactured tobacco prod-
ucts as mentioned above are unable either to accommo-
date the output from a plurality of makers or to supply a
plurality of packers, or both.
[0009] In the light of the foregoing, the object of the
invention is to provide a device and a method for storing
and making available semi-manufactured tobacco prod-
ucts, such as will be unaffected by the drawbacks men-
tioned above.
[0010] One particular object of the invention is to set

forth a device and a method for storing and making avail-
able semi-manufactured tobacco products, able to offer
a high level of operational flexibility.
[0011] A further object of the invention is to provide a
device and a method for storing and making available
semi-manufactured tobacco products, such as can be
used to link any given number of machines turning out
semi-manufactured tobacco products, with any given
number of machines for subsequent processing of these
same semi-manufactured items.
[0012] The stated objects are substantially realized in
a device and a method for storing and making available
semi-manufactured tobacco products, of which the fea-
tures are recited in one or more of the appended claims.
[0013] The invention will now be described in detail,
by way of example, with the aid of the accompanying
drawings, in which:

- figure 1 is a schematic representation of a device for
storing and making available semi-manufactured to-
bacco products, in accordance with the present in-
vention;

- figure 2 shows a first detail of the device in figure 1,
illustrated in section;

- figure 3 shows a second detail of the device in figure
1, illustrated in section;

- figure 4 shows a third detail of the device in figure 1,
illustrated in section;

- figure 5 shows the detail of figure 3 in a view from
above, with certain parts omitted better to reveal oth-
ers;

- figure 6 is a schematic representation of a device for
storing and making available semi-manufactured to-
bacco products, in accordance with the present in-
vention;

- figures 7 and 7a show a storage unit of the device
in figure 6, illustrated in perspective;

- figure 8 shows a first detail of the device in figure 6,
illustrated in perspective;

- figure 9 shows a second detail of the device in figure
6, illustrated in section;

- figures 10 to 14 are schematic representations illus-
trating the device of figure 6 in operation.

[0014] With reference to the accompanying drawings,
numeral 1 denotes a device, in its entirety, for storing and
making available semi-manufactured tobacco products,
in accordance with the present invention.
[0015] The device 1 comprises a plurality of storage
units 2 linked directly to a machine 3 (indicated schemat-
ically in figures 1 and 2) by which tobacco products are
made; the storage units 2 are designed to accommodate
a plurality of semi-manufactured tobacco products 4
turned out by the machine 3.
[0016] In the context of the present specification, a
semi-manufactured tobacco product is taken to mean
any given item of elongated appearance, such as a filter
plug, a cigarette stick or a finished filter tipped cigarette.
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A finished tobacco product, in this latter instance, is a
packet containing a plurality of cigarettes.
[0017] More particularly, as illustrated in figure 5, each
storage unit 2 comprises a preferably flat, spiral track 5
accommodating a plurality of tobacco products 4 lying
parallel to the plane occupied by the track 5. The storage
unit 2 further comprises means 6 by which the tobacco
products 4 are loaded onto and unloaded from the spiral
track 5. Such loading and unloading means 6 comprise
a flexible belt 7 coupled slidably with the spiral track 5,
on which the tobacco products 4 are positioned. The flex-
ible belt 7 is allowed two degrees of freedom, and more
exactly, able to bend along two axes perpendicular one
to another and both to the predominating length dimen-
sion of the belt itself. The flexible belt 7 is extractable
from the spiral track 5 in order to allow of directing the
tobacco products 4 out of or into the storage unit 2. The
function of the flexible belt 7 and the manner of its ex-
traction from the spiral track 5 will be made clear in the
course of the present specification.
[0018] Referring to figure 3, the storage unit 2 further
comprises means 8 by which the tobacco products 4 are
retained on the flexible belt 7. The retaining means 8 in
question take the form of an inflatable spiral coil 9 posi-
tionable directly on the tobacco products 4, extending
parallel with and distanced from the flexible belt 7. The
spiral coil 9 is anchored to a top wall 10 of the storage
unit 2, so that when inflated it will apply a compressive
force to the tobacco products 4, which are thus held in
place and prevented from shifting out of position when
the storage unit 2 is set in motion.
[0019] In effect, the device 1 also comprises at least
one bin 11 designed to accommodate a plurality of stor-
age units 2, in ordered arrangement, and at least one
unit 12 by means of which to collect a plurality of storage
units 2 from the bin 11.
[0020] Referring to figure 2, each collection unit 12
comprises means 13 by which the storage units 2 are
stacked in ordered sequence, and means 14 by which
the units 2 are released in ordered sequence. In the pre-
ferred embodiment shown, more exactly, the stacking
means 13 comprise four vertical rods 15 insertable
through holes 2b afforded by the storage units 2 (see
also figure 5).
[0021] Each collection unit 12 is able to stack twelve
storage units 2. Release means 14 will comprise an el-
evator (not illustrated) by which the storage units 2 oc-
cupying the collection unit 12 can be lifted either singly
or together. Also forming part of the collection unit 12 are
motion-inducing means denoted 16, indicated schemat-
ically as wheels 17 in the drawings, such as will allow the
unit 12 to be transferred from one location to another.
[0022] When the storage units 2 are taken up by the
collection unit 12, moreover, each flexible belt 7 is ex-
tracted from the relative storage unit 2 through the agency
of appropriate motion-inducing means 18 (indicated
schematically in figure 3). In particular, such means 18
of inducing motion in the flexible belt 7 could take the

form of an electric motor 19 mounted to a base portion
12a of the collection unit 12 and connected to a shaft 20
extending perpendicular to the planes on which the stor-
age units 2 occupying the collection unit 12 are aligned.
The shaft 20 is coupled by way of clutches and/or suitable
electronic components (not illustrated) to a portion of the
flexible belt 7 projecting beneath a bottom wall 21 of the
storage unit 2 in such a way that the flexible belt 7 asso-
ciated with a single storage unit 2 can be set selectively
in rotation. Thus, according to the direction of rotation of
the shaft 20, the flexible belt 7 can be extracted from the
unit 2, that is to say removed from the spiral track 5, or
inserted into the unit 2, hence directed onto the track 5.
[0023] The collection unit 12, to reiterate, takes up a
plurality of storage units 2 from the bin 11. In the example
illustrated, a bin 11 is associated with each machine turn-
ing out semi-manufactured tobacco products of a given
type. The bin 11 presents a first opening 22 through which
storage units 2 are admitted, and a second opening 23
through which storage units 2 are released. Each bin 11
further comprises means 24 by which the storage units
2 are transferred in ordered sequence from the first open-
ing 22 to the second opening 23. Such transfer means
24, illustrated schematically in figure 2, are located at the
opposite end of the bin 11 from the openings 22 and 23,
in such a way as to engage the tops of the stacks of
storage units 2 aligned respectively on the first opening
22 and on the second opening 23. The bin 11 also com-
prises a flow compensating buffer 25 that allows the op-
erations of loading and unloading the storage units 2 to
take place out of phase.
[0024] In particular, the operations in question take
place at respective loading and unloading stations de-
noted 26 and 27, of which the loading station 26 is located
between the bin 11 and the machine 3 turning out semi-
manufactured tobacco products 4.
[0025] Referring to figure 2, the loading station 26 com-
prises a conveyor 28 connected to the outfeed of the
machine 3 making the semi-manufactured tobacco prod-
ucts 4, and to an empty storage unit 2, that is to say
containing no tobacco products 4, afforded by a collection
unit 12 positioned immediately below the first opening 22
of the bin 11.
[0026] The manner of loading the tobacco products 4
into the storage unit 2 will be described in due course.
[0027] The unloading station 27 is located between the
bin 11 and a collection unit 12 carrying no storage units
2 initially. This collection unit 12 is positioned immediately
below the second opening 23 of the bin 11 and, in the
example illustrated, comes directly from the loading sta-
tion 26 where all the storage units 2 carried previously
by the selfsame collection unit 12 will have been taken
up previously into the bin.
[0028] The device 1 further comprises first guidance
means 29 serving to guide and transfer collection units
12 carrying storage units 2, taken from the bins 11, to at
least one holding store 30. In the preferred embodiment
illustrated, the holding stores 30 are installed in number
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identical to the number of the types of semi-manufactured
tobacco products turned out by the machines 3.
[0029] Also included are second guidance means 31
departing from the holding stores 30 and serving to con-
nect the selfsame stores 30 to at least one downstream
machine 32 by which further processing steps are per-
formed on the tobacco products 4.
[0030] In particular, the holding stores 30 are linked by
the second guidance means 31 to a station 33 from which
the tobacco products 4 are delivered to the downstream
machine 32. The delivery station 33 comprises a con-
veyor belt 34 connected to the entry point of the down-
stream machine 32 and positionable in alignment with
one of the storage units 2 stacked on the collection unit
12 coming from the store 30 (see figure 4). The tobacco
products 4, as will shortly be made clear, are taken up
from the storage units 2 by the conveyor belt 34 and
transferred to the downstream machine 32.
[0031] Numeral 35 denotes third guidance means de-
parting from the downstream machines 32, by which
these same machines are linked to the loading station
26 of the bins 11. Thus, the collection units 12 carrying
empty storage units 2, from which tobacco products 4
have been removed and delivered to the downstream
machine 32, can be transferred to the loading stations
26 of the bins 11; it will be recalled, in effect, that the
loading operation requires storage units 2 containing no
tobacco products 4.
[0032] The first, second and third guidance means 29,
31 and 35 are able to operate in conjunction with the
motion-inducing means 16 of the collection units 12 for
the purpose of moving these same units between the
various stations mentioned. By way of example, such
means 29, 31 and 35 might take the form of electrome-
chanical tracks, rails or the like, and accordingly, the mo-
tion-inducing means illustrated schematically as wheels
in the accompanying drawings might equally well be em-
bodied as electromagnetic shoes, for example, or the
like.
[0033] In operation, a collection unit 12 parks or is po-
sitioned at the loading station 26 of the bin 11, in align-
ment with the first opening 22. At this stage the collection
unit 12 carries a plurality of storage units 2 containing no
tobacco products 4.
[0034] Semi-manufactured tobacco products 4 emerg-
ing from the machine 3 by which they have been made
are transferred by the conveyor 28 toward a storage unit
2 at the top of the stack of units 2 carried by the collection
unit 12. This topmost storage unit 2 contains no tobacco
products and has no flexible belt 7. At this juncture, the
flexible belt 7 occupying the next storage unit 2 down
from the topmost unit is extracted at least in part from
the spiral track 5 and positioned at the mouth of the spiral
track 5 presented by the topmost storage unit 2. The con-
veyor 28 begins to advance tobacco products 4, which
come to rest on the portion of the flexible belt 7 positioned
previously on the spiral track 5 of the topmost storage
unit 2. At the same time, the flexible belt 7 is advanced

along the spiral track 5 by the motion-inducing means
18, thereby conveying the tobacco products 4 into the
storage unit 2. Once the flexible belt 7 has been taken
up completely by the spiral track 5, the storage unit 2 will
be filled with tobacco products 4.
[0035] The storage unit 2 is now elevated by the re-
lease means 14 and directed through the first opening
22 into the bin 11.
[0036] The procedure described thus far is repeated
until the penultimate storage unit 2 of the stack carried
by the collection unit 12 has been directed into the bin
11. As regards the last storage unit 2 of the stack, the
sequence remains the same except for the fact that the
flexible belt 7 is supplied by an operator or from a special
magazine (not illustrated) rather than being transferred
from a storage unit 2 beneath.
[0037] Internally of the bin 11, the storage units 2 are
advanced by the transfer means 24 from the first opening
22 toward the second opening 23.
[0038] The collection unit 12 from which the storage
units 2 were supplied to the loading station 26 is now
transferred to the unloading station 27 of the bin 11. In
this position, a plurality of storage units 2 will descend
onto the stacking means 13 of the collection unit 12.
[0039] Once this operation has been completed, the
collection unit 12 passes along the first guidance means
29 into the store 30 and will remain there until such time
as the downstream machine 32 calls for further tobacco
products 4 to process.
[0040] Thereupon, the collection unit 12 advances
along the second guidance means 31 and parks, or is
positioned, near to the station 33 from which the tobacco
products 4 are delivered to the downstream machine 32
for further processing.
[0041] During this step, in particular, the conveyor belt
34 connected to the infeed of the downstream machine
32 is positioned in alignment with the last of the storage
units 2, that is to say the unit farthest from the topmost
storage unit 2, so as to take up the tobacco products 4
contained in this same unit 2.
[0042] The flexible belt 7 of the storage unit 2, along
which the tobacco products 4 are arranged, it will be re-
called, is extracted from the spiral track 5 by the relative
motion-inducing means 18.
[0043] Thus, as the flexible belt 7 emerges, the tobac-
co products 4 are transferred from the storage unit 2 onto
the conveyor belt 34 serving the downstream processing
machine 32. Once the flexible belt 7 is completely free,
it will be returned to the loading station 26 of the bin 11
in readiness for a further loading operation, as described
previously.
[0044] The operation of emptying further storage units
2 in the collection unit 12 is brought about in like manner
to the filling operation already described, with the sole
difference that the flexible belt 7 extracted from each stor-
age unit 2 emptied in turn is inserted into the storage unit
2 immediately beneath.
[0045] Once all the storage units 2 carried by the col-
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lection unit 12 are empty, the unit 12 returns or is taken
to the loading station 26 of the bin 11 and the entire se-
quence is repeated.
[0046] The foregoing description refers notionally to a
sequence of steps in which tobacco products 4 are trans-
ferred from a single machine 3 turning out semi-manu-
factured products to a single downstream machine 32
for the further processing of such products, whereas in
the preferred embodiment of the present invention illus-
trated schematically in figure 1, a plurality of machines 3
turning out semi-manufactured products would be con-
nected to a plurality of downstream processing machines
32. In other words, the device 1 disclosed guarantees
appreciable flexibility in the transfer of tobacco products
4, inasmuch as one or more machines 3 turning out semi-
manufactured tobacco products can be connected to any
given number of machines 32 for further processing such
products.
[0047] Figures 6 and 7 of the drawings illustrate an
alternative embodiment of the device 1, comprising a plu-
rality of storage units 36 (figure 7) filled directly from a
machine 37 (figure 6) turning out semi-manufactured to-
bacco products 4, and positioned on a transporter unit 38.
[0048] In particular, the single storage unit 36 appears
preferably as a disc and presents a spiral track 39 such
as will accommodate a plurality of tobacco products 4
lying parallel to the plane occupied by the track 39, as
illustrated in figure 7a.
[0049] With reference to figure 7, the spiral track 39
presents two side walls 40 and a bottom wall 41 by which
the tobacco products 4 are contained and supported, re-
spectively.
[0050] Departing from the peripheral rim of the storage
unit 36 and working toward the centre, the spiral track 39
commences with an inclined portion 42 serving as a ramp
43 and merging with the bottom wall 41, of which the
function will be made clear in due course.
[0051] The single storage unit 36 also presents a cen-
tre hole 44 designed to engage with stacking means 45
afforded by each transporter unit 38.
[0052] As illustrated in figure 8, the storage units 36
are stacked one on top of another on a transporter unit
38, their centre holes 44 occupied, with a measure of
radial clearance, by a column 46 of the aforementioned
stacking means 45. More exactly, as discernible in figure
8, the diameter of the centre hole 44 is significantly great-
er than that of the column 46, for reasons that will be
made clear in due course.
[0053] To guarantee faultless alignment of the storage
units 36 when stacked, advantageously, each one will
incorporate a locating groove 47 that extends entirely
around the base portion presented by the outermost pe-
riphery of the single unit 36. The locating groove 47 of
each storage unit 36 engages with a matched locating
tongue 48 extending around top of the peripheral rim pre-
sented by the single unit 36 beneath.
[0054] The transporter unit 38 comprises motion-in-
ducing means 49 operating between the above noted

stacking means 45 and each storage unit 36, of which a
part is insertable into the centre hole 44 of the single unit
36, as will be made clear in due course with reference to
figures 10...14.
[0055] More exactly, the motion-inducing means 49 in
question comprise a passive supporting element 50 and
an active supporting element 51, illustrated schematical-
ly in figure 9.
[0056] The passive element 50 and the active element
51 are substantially cylindrical in shape and present a
maximum diameter matched substantially to the diame-
ter of the centre hole 44 presented by the storage units,
so that both elements are insertable into the centre hole
44.
[0057] The passive supporting element 50 is furnished
with coupling means 52 by way of which the selfsame
element 50 and a storage unit 36 can be anchored one
to another. In practice, such coupling means 52 comprise
at least one pin 53 insertable into a corresponding groove
or slot (not illustrated) on the storage unit 36. In a pre-
ferred embodiment, the pin 53 will be actuated electro-
mechanically, albeit in other embodiments the pin 53
might be actuated mechanically.
[0058] In any event, the pin 53 is capable of movement
between an at-rest position, lodged entirely within the
passive element 50, and an operating position lodged
partly within the passive element 50 while also engaging
the storage unit 36.
[0059] In addition, the passive supporting element 50
is equipped with locking means 54 by which the selfsame
element 50 can be clamped to the stacking means 45.
Such locking means 54 might be mechanical or electrical
or electromechanical. Thus, any one storage unit 36, and
indeed all of the units 36 stacked above this same unit,
can be clamped at a given height, that is to say a selected
position, on the column 46 of the stacking means 45.
[0060] The active supporting element 51 is furnished
with coupling means 55 identical to those of the passive
supporting element 50 described previously. Moreover,
the active element 51 comprises first and second drive
means denoted 56 and 57 respectively. In particular, the
first drive means 56 operate between the active support-
ing element 51 and the column 46 of the stacking means
45, in such a way that the active element 51, hence also
a relative storage unit 36, can be moved along the stack-
ing means 45 of the transporter unit 38. The second drive
means 57 operate likewise between the active supporting
element 51 and the column 46 of the stacking means 45,
in such a way that the active element 51, hence also a
relative storage unit 36, can be set in rotation about the
stacking means 45.
[0061] The active supporting element 51 is positioned
beneath the passive supporting element 50 on the stack-
ing means 45. Advantageously, moreover, the active el-
ement 51 presents a cylindrical portion 58 projecting from
the main body of the element. The diameter of this cylin-
drical portion 58 is smaller than the maximum diameter
of the active element 51 and designed to locate in recess
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59 afforded by the passive element 50 when the two el-
ements 50 and 51 are positioned one on top of the other.
[0062] Likewise to advantage, as will become clear,
the motion-inducing means 49 comprising the passive
supporting element 50 and the active supporting element
51 are designed such that the operation of loading and
unloading tobacco products 4 to and from the storage
units 36 is made swift and simple.
[0063] The transporter units 38, to reiterate, are de-
signed to carry a plurality of storage units 36.
[0064] More particularly, the transporter units 38, with
the storage units 36 full of tobacco products 4, are direct-
ed along first guidance means 60 linking the machine 37
turning out semi-manufactured items to at least one hold-
ing store 61. In the preferred embodiment illustrated, the
holding stores 61 are installed in number identical to the
number of the types of semi-manufactured tobacco prod-
ucts turned out by the machines 37.
[0065] Also included are second guidance means 62
departing from the holding stores 61 and linking them to
at least one downstream machine 63 by which the tobac-
co products 4 are processed further.
[0066] In particular, the holding stores 61 are linked by
the second guidance means 62 to a station 64 from which
tobacco products 4 are delivered to the downstream ma-
chine 63. The delivery station 64 comprises take-up
means 65, shown schematically in figure 6, connected
to the infeed of the downstream machine 63; the tobacco
products 4, as will shortly be made clear, are taken up
by these same means 65 and transferred to the down-
stream machine 63.
[0067] Numeral 66 denotes third guidance means by
which the downstream machines 63 are linked to loading
stations 67 operating between each machine 37 turning
out semi-manufactured tobacco products 4 and the trans-
porter units 38. Thus, transporter units 38 carrying empty
storage units 36, from which tobacco products 4 have
been removed and delivered to the downstream machine
63, can be transferred to the loading stations 67 where
they are refilled by supply means 68 (see figures 10 and
14) forming part of the selfsame stations 67.
[0068] The first, second and third guidance means 60,
62 and 66 are designed to operate in conjunction with
motion-inducing means 69, illustrated schematically as
wheels 70 in the accompanying drawings, by which the
transporter units 38 are moved between the various sta-
tions mentioned. By way of example, such guidance
means 60, 62 and 66 might take the form of electrome-
chanical tracks, rails or the like, and accordingly, the mo-
tion-inducing means illustrated schematically as wheels
in the drawings might equally well be embodied as elec-
tromagnetic shoes, for example, or the like.
[0069] In operation, a transporter unit 38 with storage
units 36 parks or is positioned at the loading station 67.
At this stage, all the storage units 36 except one are
stacked and elevated above the base of the transporter
unit 38. One storage unit 36, conversely, is positioned
on the base of the transporter unit 38, as illustrated in

figure 10.
[0070] The passive supporting element 50 is offered,
or rather anchored by way of the coupling means 52, to
the storage unit 36 facing the unit positioned on the base
of the transporter unit 38 and supports the stack of units
distanced from the unit 36 positioned on the base, with
which the active supporting element 51 is associated.
[0071] At this juncture, the active element 51 is lifted
marginally by the first drive means 56, and with it the
storage unit 36 positioned on the base of the transporter
unit 38, sufficiently for the unit 36 to clear the base.
[0072] Next, the supply means 68 are activated, setting
in motion a double conveyor 71 preferably of belt type,
which will proceed to advance a plurality of semi-manu-
factured tobacco products 4 turned out by a correspond-
ing machine 37. One end of the double conveyor 71 is
placed in alignment with the ramp 43 of the storage unit
36 coupled to the active supporting element 51 where-
upon the element 51, and with it the storage unit 36, is
set in rotation by the second drive means 57. The double
conveyor 71 now begins directing tobacco products 4
into the spiral track 39 of the storage unit 36 which, in
the course of its rotation, will pull the end of the conveyor
71 across the spiral until the entire track 39 has been
filled with tobacco products 4.
[0073] Once the storage unit 36 has filled completely,
the double conveyor 71 is shifted away to a point outside
the dimensional compass of the transporter unit 38,
whereupon the unit 36 can be repositioned on the base
of the transporter unit 38 and the active supporting ele-
ment 51 uncoupled.
[0074] The active element 51 is now raised by the first
drive means 56 toward the passive supporting element
50, which continues to hold the stack of empty storage
units 36 in the elevated position as illustrated in figure 11.
[0075] Once the active supporting element 51 reaches
the passive element 50, the cylindrical portion 58 of the
one will locate in the recess 59 afforded by the other, as
illustrated in figure 12.
[0076] At this point, the coupling means 52 of the pas-
sive element 50 release the storage unit 36 to which it is
anchored currently, and the unit 36 drops, coming to rest
on the active supporting element 51. In effect, the cou-
pling means 55 of the active supporting element 51 will
now be in the operating position, hence able to arrest the
fall of the storage unit 36 and indeed of the entire stack
of empty units, which is held as illustrated in figure 13.
[0077] The first drive means 56 of the active element
51 are now activated again, and the stack of empty stor-
age units 36 is raised by a distance equivalent to the
depth of one such unit 36. Once the stack is at the ap-
propriate height, the locking means 54 and the coupling
means 52 of the passive element 50 are again activated
to secure the storage unit 36 in position, clamped to the
stacking means 45 of the transporter unit 38 immediately
above the unit 36 now engaged by the active element 51.
[0078] At this juncture, the first drive means 56 of the
active supporting element 51 are activated, and the emp-
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ty storage unit 36 is lowered onto the storage unit 36 filled
previously.
[0079] Once the empty storage unit 36 makes contact
with the full storage unit 36, the steps described thus far
will be repeated and another unit 36 is filled, as illustrated
in figure 14.
[0080] The sequence is repeated until all the storage
units 36 have been filled.
[0081] With the operation concluded, the transporter
unit 38 passes along the first guidance means 60 into
the store 61 and will remain there until such time as the
downstream machine 63 calls for further tobacco prod-
ucts 4 to process.
[0082] Thereupon, the transporter unit 38 advances
along the second guidance means 62 and parks, or is
positioned, near to the station 64 from which the tobacco
products 4 are delivered to the downstream machine 63
for further processing.
[0083] During this step, more exactly, a double con-
veyor identical to the double conveyor 71 described
above and connected to the infeed of the downstream
machine 63, is positioned in alignment with one of the
storage units 36 and proceeds to take up the tobacco
products 4 contained therein.
[0084] More precisely, one end of the double conveyor
is offered to the ramp 43 of the storage unit 36, where-
upon the unit 36 is set in rotation and the tobacco products
4 are unloaded directly onto the double conveyor.
[0085] The storage unit 36 to which the double con-
veyor of the take-up means 65 attaches at the unloading
station 64 is the unit positioned on the base of the trans-
porter unit 38, whereas all the remaining storage units
36 are distanced from the bottom unit and held in the
elevated position by the passive supporting element 50,
in exactly the same manner as occurs when the tobacco
products 4 are loaded.
[0086] Motion is induced in the storage units 36 for the
purpose of unloading the full complement of tobacco
products 4 in exactly the same way as occurs when the
products are loaded, that is to say, releasing the storage
units 36 singly from the stack held by the passive sup-
porting element 50 and attaching the double conveyor to
each one in turn.
[0087] The direction in which the storage units 36 are
caused to rotate when emptying, self-evidently, is oppo-
site to the direction of rotation induced when the selfsame
units 36 are being filled.
[0088] Once all the storage units 36 carried by the
transporter unit 38 are empty, the unit 38 returns or is
taken to the loading station 67 and the entire sequence
is repeated.
[0089] The foregoing description refers notionally to a
sequence of steps in which tobacco products 4 are trans-
ferred from a single machine 37 turning out semi-manu-
factured products to a single downstream machine 63
for the further processing of such products, whereas in
the preferred embodiment of the present invention illus-
trated schematically in figure 6, a plurality of machines

37 turning out semi-manufactured products would be
connected to a plurality of downstream processing ma-
chines 63. In other words, the device 1 disclosed guar-
antees appreciable flexibility in the transfer of tobacco
products 4, inasmuch as one or more machines 37 turn-
ing out semi-manufactured tobacco products can be con-
nected to any given number of machines 63 for further
processing such products.

Claims

1. A device for storing and making available semi-man-
ufactured tobacco products,
characterized
in that it comprises:

a plurality of storage units (36) fed directly by a
machine (37) turning out semi-manufactured to-
bacco products (4);
at least one transporter unit (38) serving to carry
the plurality of storage units (36), in ordered ar-
rangement;
first guidance means (60) by which the trans-
porter unit (38) is directed to at least one holding
store (61) ;
second guidance means (62) by which the trans-
porter unit (38) is directed from the at least one
holding store (61) to at least one machine (63)
by which the semi-manufactured tobacco prod-
ucts (4) are processed further.

2. A device as in claim 1, comprising third guidance
means (66) by which the transporter unit (38) is trans-
ferred from the at least one machine (63) for further
processing of the tobacco products (4) to the ma-
chine (37) turning out semi-manufactured tobacco
products (4).

3. A device as in claims 1 and 2, comprising a loading
station (67) operating between the machine (37)
turning out semi-manufactured tobacco products (4)
and the transporter unit (38), at which semi-manu-
factured tobacco products (4) are fed to the storage
units (36).

4. A device as in preceding claims, comprising an un-
loading station (64) operating between the machine
(63) by which semi-manufactured tobacco products
(4) are processed further, and a transporter unit (38),
at which semi-manufactured tobacco products (4)
are transferred to the further processing machine
(63).

5. A device as in claims 3 and 4, wherein the loading
station (67) comprises means (68) by which to supply
a storage unit (36) with semi-manufactured tobacco
products (4) and the unloading station (64) comprise
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means (65) by which tobacco products (4) are taken
up from a storage unit (36).

6. A device as in claim 5, wherein take-up means (65)
and supply means (68) comprise a respective double
conveyor (71) preferably of belt type, of which a first
end is positionable relative to a storage unit (36) in
such a way that tobacco products (4) can be taken
up from or supplied to the selfsame unit.

7. A device as in claim 6, wherein each transporter unit
(38) comprises means (49) by which motion is in-
duced selectively in each storage unit (36) in such a
way as to present the selfsame units (36) to the first
end of the double conveyor (71) in ordered se-
quence.

8. A device as in claim 7, wherein motion-inducing
means (49) comprise a passive supporting element
(50) by which at least one storage unit (36) can be
retained in a position distanced from the first end of
the double conveyor (71), and an active supporting
element (51) by which at least one storage unit (36)
can be retained in a position of interaction with the
first end of the double conveyor (71).

9. A device as in claim 8, wherein the active supporting
element (51) comprises first drive means (56) by
which at least one storage unit (36) is transferable
through a plurality of operating positions along the
transporter unit (38).

10. A device as in claim 9, wherein the passive support-
ing element (50) and the active supporting element
(51) are equipped with respective coupling means
(52, 55), such that each can be anchored to a re-
spective storage unit (36).

11. A device as in preceding claims, wherein each trans-
porter unit (38) comprises stacking means (45) by
which the storage units (36) are ordered one on top
of another.

12. A device as in preceding claims, wherein each stor-
age unit (36) comprises a spiral track (39) accom-
modating the tobacco products (4).

13. A device as in claims 10, 11 and 12, wherein the
active supporting element (51) comprises second
drive means (57) by which the spiral track (39) is set
in rotation relative to the stacking means (45).

14. A method of storing and making available semi-man-
ufactured tobacco products,
characterized
in that it includes the steps of:

feeding semi-manufactured tobacco products

(4) to a plurality of storage units (36), unit by unit,
placed on a plurality of transporter units (38);
transferring the transporter units (38) to at least
one holding store (61);
transferring the transporter units (38) selectively
from the holding stores (61) to at least one ma-
chine (63) for further processing of the semi-
manufactured tobacco products (4); and
unloading the tobacco products (4) from the stor-
age units (36) to supply the further processing
machine (63).

15. A method as in claim 14, including the step of trans-
ferring each transporter unit (38) from the further
processing machine (63) to at least one machine (37)
turning out semi-manufactured tobacco products (4),
in readiness for the step of feeding semi-manufac-
tured tobacco products (4) into the storage units (36).

16. A method as in claim 14 or 15, wherein the step of
feeding semi-manufactured tobacco products (4) to
the storage units (36) includes the steps of position-
ing one end of a double conveyor (71) carrying to-
bacco products (4) on an inclined portion (42) pre-
sented by a spiral track (39) of a storage unit (36),
and simultaneously setting the spiral track (39) of
the storage unit (36) in rotation.

17. A method as in claim 16, wherein the step of unload-
ing the tobacco products (4) from the storage units
(36) includes the steps of positioning one end of a
double conveyor (71) on the inclined portion (42) pre-
sented by the spiral track (39) of the storage unit
(36), and simultaneously setting the spiral track (39)
of the storage unit (36) in rotation.

18. A method as in claim 17, wherein the step of feeding
tobacco products (4) to the storage unit (36) involves
causing the spiral track (39) to rotate in the direction
opposite to that in which the selfsame track (39) is
caused to rotate when unloading tobacco products
(4) from the storage unit (36).

19. A method as in claim 16, wherein the step of posi-
tioning the end of a double conveyor (71) carrying
tobacco products (4) on the inclined portion (42) pre-
sented by the spiral track (39), in order to load to-
bacco products (4) into the storage unit (36), includes
the steps of lowering one empty storage unit (36)
onto the storage unit (36) last filled with tobacco prod-
ucts (4) and holding other empty storage units (36)
in an elevated position, distanced from the unit (36)
about to be filled, so that the end of the double con-
veyor (71) can be offered to the spiral track (39) of
the unit about to be filled.

20. A method as in claim 17, wherein the step of posi-
tioning the end of a double conveyor (71) carrying
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tobacco products (4) on the inclined portion (42) pre-
sented by the spiral track (39), in order to unload
tobacco products (4) from the storage unit (36), in-
cludes the steps of lowering a full storage unit (36)
onto the storage unit (36) last emptied of tobacco
products (4) and holding other full storage units (36)
in an elevated position, distanced from the unit (36)
about to be emptied, so that the end of the double
conveyor (71) can be offered to the spiral track (39)
of the unit about to be emptied.

21. A storage unit for tobacco products, comprising a
spiral track (39) along which tobacco products (4)
are accommodated in ordered arrangement.

22. A storage unit as in claim 21, wherein the spiral track
(39) comprises an inclined portion (42) such as will
receive the end of a double conveyor.

23. A storage unit as in claim 22, wherein the inclined
portion (42) comprises a ramp (43) allowing the end
of a double conveyor to locate internally of the spiral
track (39).

24. A storage unit as in claim 23, wherein the spiral track
(39) affords a centre hole (44), by which the relative
storage unit (36) is rendered positionable on a col-
umn and stackable with other storage units.

25. A device for storing and making available semi-man-
ufactured tobacco products,
characterized
in that it comprises:

a plurality of storage units (2) fed directly by a
machine (3) turning out semi-manufactured to-
bacco products (4);
at least one bin (11) containing the plurality of
storage units (2) in ordered arrangement;
at least one collection unit (12) in receipt of a
plurality of storage units (2) from the bin (11);
first guidance means (29) by which a collection
unit (12) filled from the bin (11) is directed to at
least one holding store (30);
second guidance means (31) by which the col-
lection unit (12) is directed from the at least one
store (30) to at least one machine (32) by which
the semi-manufactured tobacco products (4) are
processed further.

26. A device as in claim 1, comprising third guidance
means (35) by which the collection unit (12) is trans-
ferred from the at least one machine (32) for further
processing of the tobacco products (4), to the bin
(11).

27. A device as in claim 25 or 26, comprising a plurality
of bins (11) each associated with a machine (3) turn-

ing out semi-manufactured tobacco products (4) of
one type.

28. A device as in claims 25 to 27, wherein the bin (11)
comprises a first opening (22) through which the stor-
age units (2) are received, a second opening (23)
through which the storage units (2) are released, and
means (24) by which the storage units (2) are trans-
ferred in ordered sequence from the first opening
(22) to the second opening (23).

29. A device as in claims 25 to 28, comprising a loading
station (26) operating between the machine (3) turn-
ing out semi-manufactured tobacco products (4) and
the bin (11), at which the storage units (2) are filled
with semi-manufactured tobacco products (4).

30. A device as in claims 25 to 29, comprising an un-
loading station (27) operating between the bin (11)
and one of the collection units (12), at which the stor-
age units (2) are transferred to the collection unit
(12).

31. A device as in claims 25 to 30, wherein the collection
units (12) comprise means (13) by which to stack
the storage units (2) in ordered sequence, and
means(14) by which the selfsame storage units (2)
are released in ordered sequence, so that the plu-
rality of storage units (2) can be loaded and unloaded
in ordered sequence.

32. A device as in claim 29, wherein the loading station
(26) is supplied with empty storage units (2) by col-
lection units (12) redirected from the machine (32)
for further processing of the tobacco products (4) by
way of the third guidance means (35).

33. A device as in claims 30 and 32, wherein the unload-
ing station (27) is supplied with empty collection units
(12) from which storage units (2) have been released
at the loading station (26).

34. A device as in claims 25 to 33, wherein the collection
unit (12) comprises motion-inducing means (16) in-
teracting with the first, second and third guidance
means (29, 31, 35) to the end of transferring the col-
lection unit (12).

35. A device as in claims 25 to 34, wherein each storage
unit (2) comprises a spiral track (5) accommodating
the tobacco products (4), and means (6) by which
the tobacco products (4) are loaded onto and un-
loaded from the spiral track (5).

36. A device as in claim 35, wherein loading and unload-
ing means (6) comprise a flexible belt (7) engaging
slidably with the spiral track (5), and the tobacco
products (4) are placed directly on the flexible belt
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(7).

37. A device as claim 36, further comprising motion-in-
ducing means (18) associated with each collection
unit (12) and acting selectively on the storage units
(2) occupying the collection unit (12), in such a way
that each flexible belt (7) can be extracted from and
inserted into the relative storage unit (2).

38. A method of storing and making available semi-man-
ufactured tobacco products,
characterized
in that it includes the steps of:

feeding semi-manufactured tobacco products
(4) to a plurality of storage units (2), unit by unit;
loading the storage units (2) in succession into
a corresponding bin (11);
transferring a predetermined quantity of storage
units (2) from the bin (11) to a plurality of collec-
tion units (12);
transporting the collection units (12) to at least
one holding store (30);
transporting the collection units (12) selectively
from the holding stores (30) to at least one ma-
chine (32) for further processing of the semi-
manufactured tobacco products (4); and
unloading the tobacco products (4) from the stor-
age units (2) to supply the processing machine
(32).

39. A method as in claim 38, comprising the step of trans-
porting each collection unit (12) from the processing
machine (32) to at least one bin (11) in order to fill
the transported storage units (2) with semi-manufac-
tured tobacco products (4).

40. A method as in claim 38 or 39, wherein the step of
filling the storage units (2) with semi-manufactured
tobacco products (4) includes the steps of transfer-
ring a plurality of storage units (2) in succession from
a collection unit (12) to a loading station (26), and
transferring the tobacco products (4) from a manu-
facturing machine (3) to one storage unit (2) at a time.

41. A method as in claim 40, wherein the step of trans-
ferring the tobacco products (4) to a storage unit (2)
includes the steps of placing the tobacco products
(4) on a flexible belt (7) and simultaneously directing
the flexible belt (7) along a spiral track (5) of the stor-
age unit (2).

42. A method as in claim 41, wherein the step of trans-
ferring a predetermined quantity of storage units (2)
from the bin (11) to a plurality of collection units (12)
includes the steps of transferring a collection unit
(12) from the loading station (26) of the bin (11) to
an unloading station (27) of the bin (11) and stacking

a predetermined quantity of storage units (2) in or-
dered sequence on the collection unit (12).

43. A method as in claims 38 to 42, wherein the step of
unloading the tobacco products (4) from the storage
units (2) to the processing machine (32) includes a
step in which a conveyor belt (34) connected to the
infeed of the processing machine (32) is positioned
in alignment with one of the storage units (2) stacked
on the collection unit (12), and a step of taking up
the tobacco products (4) from the storage unit (2).

44. A method as in claim 43, wherein the step of taking
up the tobacco products (4) from the storage unit (2)
includes the steps of extracting a flexible belt (7) on
which the tobacco products (4) are positioned, from
a spiral track (5) of the storage unit (2), and simulta-
neously transferring the tobacco products (4) from
the extracted portion of the flexible belt (7) to the
conveyor belt (34).

45. A storage unit for tobacco products,
characterized
in that it comprises:

a spiral track (5) along which tobacco products
(4) are accommodated in ordered arrangement;
and
means (6) by which the tobacco products (4) are
loaded onto and unloaded from the spiral track
(5).

46. A storage unit as in claim 45, of which the loading
and unloading means (6) consist in a flexible belt (7)
coupled slidably with the spiral track (5), wherein the
tobacco products (4) are positioned directly on the
flexible belt (7), and motion can be induced in the
belt (7) to enable its extraction from and insertion
into the storage unit (2).

47. A storage unit as in claim 45 or 46, comprising means
(8) by which the tobacco products (4) are retained
on the flexible belt (7).

48. A storage unit as in claim 47, wherein retaining
means (8) comprise an inflatable spiral coil (9) posi-
tioned on the tobacco products (4), extending paral-
lel with and at a distance from the flexible belt (7),
and anchored to a top wall (10) of the storage unit (2).
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