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(54) Adhesive applicator device

(57) An adhesive applicator device (1) for applying
adhesive to a continuous web of paper comprises: a tank
(2) for the adhesive; a disc-shaped element (3) for picking
up a first quantity of adhesive from the tank (2); an ad-
hesive spreader (4) associated with the disc-shaped
pick-up element (3) for receiving from the disc-shaped
pick-up element (3) a second quantity of adhesive from
the tank (2); the applicator device (1) comprises an ad-
hesive applicator roller (6) coaxial with the disc-shaped
pick-up element (3) and associated with the adhesive
spreader (4) to receive at least part of the adhesive
present in the adhesive spreader (4) which comprises a
distributing system for spreading the adhesive on the ap-
plicator roller (6); the pick-up element (3) is defined by a
toothed wheel (9) and the adhesive is collected in the
spaces (11) between the teeth (10) of the toothed wheel
(9).
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Description

[0001] This invention relates to an adhesive applicator
device designed in particular for cigarette making ma-
chines and the like.
[0002] More specifically, this invention relates to an ad-
hesive applicator or "gumming" device, preferably used
in a machine of the type known as "filter tip attachment"
machine for applying an adhesive substance on a con-
tinuous web of paper which is subsequently cut into piec-
es or patches used to connect filters to respective ciga-
rette sticks.
[0003] An adhesive applicator device of known type is
described in document EP0534664.
[0004] The known device comprises an applicator roll-
er for applying the adhesive to the paper and associated
with a corresponding distributor, or spreader, which
spreads the adhesive on the applicator roller.
[0005] The applicator device also comprises a tank or
container for supplying the adhesive to the distributor and
located under the applicator roller.
[0006] The distributor comprises a scraper and a res-
ervoir for the adhesive supplied by a pick-up disc by which
the adhesive is picked up from the tank.
[0007] More specifically, the pick-up disc is mounted
so it is coaxial and integral with the applicator roller and
is larger in diameter than the applicator roller in such a
way as to pick up the adhesive from the tank without the
roller being directly in contact with the adhesive in the
tank.
[0008] The distributor is associated with the pick-up
disc from which it scrapes the adhesive and transfers a
part of it to its reservoir from where the adhesive is then
spread on the applicator roller.
[0009] Since the volume of adhesive collected by the
disc is a function of the disc rotation speed, the quantity
or volume of adhesive picked up by the distributor is fixed
and, in short, is set on the basis of the shape of the dis-
tributor and of the disc and their relative position. One
disadvantage of an applicator device made in this way
is due to the fact that the applicator roller and the pick-
up disc are integral with each other and therefore rotate
at the same speed, which is a function of the machine
the device is mounted on.
[0010] A cigarette making machine, for example, op-
erates at relatively very high speeds which it reaches
after an acceleration ramp.
[0011] A corresponding adhesive applicator device
therefore settles to steady-state rotation at a predeter-
mined speed which it too reaches after an acceleration
ramp.
[0012] The pick-up disc rotating in the adhesive tank
at different speeds depending on whether the machine
is in a steady state or acceleration transient condition
thus collects different quantities of adhesive.
[0013] As a result, large numbers of cigarettes are re-
jected because they do not meet specified quality stand-
ards, especially on account of an insufficient quantity of

glue.
[0014] To overcome this disadvantage, solutions have
been developed to supply more adhesive to, or remove
adhesive from, the distributor, according to require-
ments. One example of such solutions is described in
document EP2110181, where an auxiliary pump and/or
an adhesive discharge channel, suitably controlled, are
in fluid communication with the distributor to regulate the
flow rate of the adhesive.
[0015] This solution has some disadvantages due, in
particular, to the necessary presence of the auxiliary
pump which considerably complicates the structure of
the device, reduces its reliability and also raises its cost.
[0016] In this context, the main technical purpose of
this invention is to propose an adhesive applicator device
which is free of the above mentioned disadvantages.
[0017] This invention has for an aim to propose an ad-
hesive applicator device for applying adhesive to a roller
which spreads a constant quantity of adhesive irrespec-
tive of the speed of rotation of the roller itself.
[0018] A further aim of this invention is to propose an
adhesive applicator device capable of collecting a larger
quantity of adhesive than prior art solutions.
[0019] Another aim of the invention is to propose a "fil-
ter tip attachment" machine where less cigarettes are
rejected than in prior art solutions. The technical purpose
and aims specified are substantially achieved by an ad-
hesive applicator roller according to claim 1 and a "filter
tip attachment" machine according to claim 9.
[0020] Further features and advantages of the inven-
tion are more apparent in the non-limiting description be-
low, with reference to a preferred but non-exclusive em-
bodiment of an adhesive applicator device and a "filter
tip attachment" machine as illustrated in the accompa-
nying drawings, in which:

- Figure 1 illustrates an adhesive applicator device ac-
cording to this invention in a schematic exploded per-
spective view, partly in blocks and with some parts
cut away for greater clarity;

- Figure 2 illustrates the applicator device of Figure 1
in a different perspective view, with some parts cut
away for greater clarity;

- Figure 3 illustrates the applicator device of Figure 1
in a schematic side view, with some parts cut away
for greater clarity;

- Figure 4 illustrates the applicator device of Figure 1
in a schematic perspective sectional view, partly in
blocks and with some parts cut away for greater clar-
ity;

- Figure 5 illustrates a filter tip attachment machine
according to this invention in a schematic front view,
partly in blocks and with some parts cut away for
greater clarity.

[0021] With reference to Figure 1, the numeral 1 de-
notes an adhesive applicator device according to this in-
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vention for applying adhesive to a web of paper or the
like or to a "gumming" roller or device.
[0022] As clarified below, the gumming device 1 is pref-
erably used in a machine for the tobacco processing in-
dustry, of the type known as "filter tip attachment" ma-
chine, illustrated for example in Figure 5, for applying a
layer of adhesive substance on a continuous paper web,
which is subsequently cut into pieces or patches used to
connect filter tips to respective cigarette sticks.
[0023] With reference to Figure 1 in particular, it may
be noticed that the device 1 is of the single roller type
and comprises a container 2 for the adhesive, preferably
a tank, in which the adhesive reaches a level L, and a
disc-shaped element 3, having an axis of rotation R and
rotatable in a direction V, for picking up a quantity of ad-
hesive from the container 2.
[0024] The adhesive, for example vinyl based glue, to
which express reference is made herein without limiting
the scope of the invention, is normally present in the con-
tainer 2 and its level is suitably adjusted in substantially
known manner.
[0025] The pick-up element 3 is positioned above the
level of the adhesive in the container 2 and picks up the
above mentioned quantity of adhesive from the container
2.
[0026] The device 1 comprises an adhesive spreader
4 associated with the disc-shaped element 3 and
equipped with collecting means for receiving from the
disc-shaped pick-up element 3 a second quantity of ad-
hesive defined at least by a portion of the adhesive
present on the element 3 itself. In other words, the second
quantity of adhesive is received at least partly from the
first quantity of adhesive present on the element 3
[0027] More specifically, the collecting means com-
prise a conveyor 5, described in more detail below, which
collects the glue from the disc-shaped pick-up element
3 and conveys it into the spreader 4.
[0028] The device 1 comprises an adhesive applicator
roller 6 mounted coaxially with the pick-up element 3 and
preferably integral therewith. The applicator roller 6 is
associated with the spreader 4 which comprises a dis-
tributing system for spreading the adhesive on the roller
6 so that the roller 6 itself can receive a third quantity of
adhesive, received at least partly from the second quan-
tity of adhesive present in the spreader 4.
[0029] Preferably, the disc-shaped element 3 collects
adhesive at each rotation about the axis R and the
spreader 4 substantially receives the aforesaid second
quantity of adhesive from the element 3 at each rotation
of the element 3 about the axis R.
[0030] Thus, at any given time, the spreader 4 contains
a total quantity of glue determined by the quantity re-
ceived from the disc-shaped element 3 during operation
of the device 1, minus the quantity spread on the roller
5 and from there applied to the paper web.
[0031] The adhesive distributing system, described
only insofar as necessary for understanding this inven-
tion, preferably comprises a diffuser 7 for delivering the

adhesive intended for the applicator roller 6 and a first
pair of outlets 8 for the excess adhesive spread on the
roller 6.
[0032] According to the invention, the disc-shaped
pick-up element 3 is defined by a toothed wheel 9.
[0033] The toothed wheel 9 comprises a plurality of
teeth 10 which delimit a plurality of corresponding spaces
11.
[0034] The toothing on the toothed wheel 9 allows the
adhesive to be picked up from the container 2. More spe-
cifically, the adhesive collects in the spaces 11 of the
toothed wheel 9.
[0035] In one embodiment, the toothed wheel 9 is in-
tegral with the applicator roller 6 and, preferably, coaxial
therewith.
[0036] As illustrated, the toothed wheel 9 is preferably
a straight-tooth spur gear wheel.
[0037] Advantageously, the toothed gear 9 picks up
the glue from the container 2 and sends it to the spreader
4 by means of the conveyor 5.
[0038] Preferably, the level L of the glue in the contain-
er 2 is such that only the teeth 10, and hence the corre-
sponding spaces 11, are dipped into the glue during the
rotation of the disc-shaped element 3.
[0039] With reference in particular to Figures 3 and 4,
it may be observed that the conveyor 5 is in fluid com-
munication with the teeth 10 so as to be able to convey
into the spreader 4 the glue picked up by the teeth 10
during rotation in the container 2.
[0040] The conveyor 5 has a collection chamber 12
positioned relative to the toothed wheel 9 in such a way
as to collect or receive the glue carried in the spaces 11.
[0041] In practice, the conveyor 5 is shaped to collect
the adhesive at least from an outer side face of the disc-
shaped pick-up element 3.
[0042] The chamber 12 has an inlet opening 13 facing
the teeth of the toothed wheel 9.
[0043] The glue, which is left over from the disc-shaped
pick-up element 3, in particular in the spaces 11, is made
to flow into the chamber 12 through the inlet opening 13.
[0044] The spreader 4 has an internal duct 14, leading
into the diffuser 7, in fluid communication with the cham-
ber 12 from which it receives the adhesive.
[0045] In use, the toothed wheel 9 picks up the con-
tainer 2 and causes it to flow into the chamber 12 from
which it then reaches the spreader 4 and, more specifi-
cally, the diffuser 7.
[0046] Preferably, all the adhesive charged by the
toothed wheel 9 flows into the spreader 4, that is to say,
the aforementioned first quantity of adhesive is equal to
the aforementioned second quantity of adhesive. The
volumetric flow rate of adhesive Qadhesive charged by the
toothed wheel 9 is given by the following: 
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where:

vroller is the rotation speed of the roller;
Vspaces is the total volume of the spaces 11, that is,
the space in the toothed wheel 9 available for the
adhesive;
η is a coefficient of correction as a function of the
rotation speed. The total volume Vspaces of the spac-
es 11 can be approximated as the volume of each
tooth 10 multiplied by the number of teeth: 

where

Vtooth is the volume of each tooth;
z is the number of teeth of the toothed wheel.

[0047] The volume of each tooth 10 is give by the lateral
area of the tooth multiplied by tooth thickness, that is: 

 where

Atooth is the area of the tooth;
S is the thickness of the tooth.

[0048] The number z of teeth, on the other hand, is the
module of the toothed wheel, that is: 

where m is the module of the toothed wheel.
[0049] In light of the above, the total volume of the
spaces is determined as a function of the volume of the
tooth and of the module of the toothed wheel.
[0050] The volumetric flow rate of the adhesive of the
disc-shaped element 3 is therefore a function of the tooth-
ing module of the toothed wheel 9 and of the thickness
and number of the teeth 10.
[0051] The size of the toothed wheel 9 determines the
flow rate of the adhesive conveyed into the spreader 4.
[0052] The pick-up element 3 structured in this way
allows moving large quantities of adhesive, much greater
than in prior art solutions.
[0053] The spreader 4 is always supplied with adhe-
sive and, when necessary, even with quantities of adhe-
sive in excess of the optimum quantities.
[0054] In order to limit the quantity of adhesive which
the spreader 4 transfers to the applicator roller 6, the
adhesive distributing system comprises discharge

means by which adhesive is discharged from the spread-
er.
[0055] The adhesive discharge means are configured
to discharge a fourth quantity of adhesive which is at least
part of the adhesive present in the spreader 4.
[0056] In the embodiment illustrated, in order to ensure
that the optimum quantity of glue is always delivered to
the continuous paper web, the spreader is always sup-
plied with an overabundant amount of adhesive which is
suitably discharged as necessary.
[0057] In a preferred embodiment, the adhesive dis-
charge means comprise at least a discharge duct 15,
provided in the spreader 4, from which the glue is made
to flow away, preferably into the container 2.
[0058] The discharge means comprise a drive, of sub-
stantially known type, for opening and closing the dis-
charge duct 15 and schematically represented as a block
16.
[0059] The device 2 comprises a computerized control
unit 17 in communication with the drive 16 to drive the
opening and closing of the duct 15.
[0060] In one embodiment, the adhesive discharge
means comprise a sensor, schematically represented as
a block 20, for measuring at least one parameter express-
ing the total quantity of adhesive in the adhesive spread-
er.
[0061] The computerized unit 17 is configured to de-
termine the aforementioned fourth quantity of glue to be
discharged from the adhesive spreader 4 as a function
of the parameter expressing the total quantity of adhesive
in the adhesive spreader 4 itself.
[0062] In one embodiment, schematically illustrated in
Figure 1, the applicator device comprises an acquisition
system, in communication with the control unit 17 and
schematically represented as a block 19, for acquiring a
parameter expressing the speed of rotation of the appli-
cator roller 6.
[0063] The control unit 17 is configured to determine
the fourth quantity as a function of the parameter ex-
pressing the speed of rotation of the applicator roller 6.
[0064] In use, the control unit 17 is configured to adjust
the quantity of glue spread on the applicator roller 6 as
a function of the speed of rotation of the applicator roller
6 itself, that is, it is configured to determine the quantity
of glue to be discharged from the spreader as a function
of the speed of rotation of the applicator roller 6.
[0065] In one embodiment, the control unit 17 compris-
es a memory unit or memory in which a predetermined
pattern of the quantity of adhesive for the applicator roller
6 is stored as a function of the speed of rotation of the
selfsame applicator roller 6.
[0066] The computerized unit 17 is configured to de-
termine the quantity of adhesive to be discharged from
the adhesive spreader 4 as a function of the aforemen-
tioned predetermined pattern stored in the memory.
[0067] In other words, the computerized unit 17 con-
trols the drive 16 as a function of the predetermined ex-
pected value of the quantity of adhesive in the spreader
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4, as stored in the memory.
[0068] With reference to Figure 5, the numeral 200 de-
notes a filter tip attachment machine according to this
invention.
[0069] The machine 200 is of a substantially known
type and is described and illustrated only insofar as nec-
essary for understanding this invention.
[0070] The machine 200 comprises an adhesive ap-
plicator device 1 as described above for applying a layer
of adhesive on the continuous paper web.
[0071] More specifically, the machine 200 comprises
a station 201 for cutting and feeding the web to apply the
adhesive to the web, cut the paper web into pieces or
patches 202 and feed the patches 202. The station 201
comprises the adhesive applicator device 1 and a cutting
system, schematically represented as a block 300, to cut
the web into patches 202. The station 201 comprises a
roller 203, partly illustrated, for feeding the patches 202
to a roller 204 for applying the patches 202 and located
downstream of the station 201 in the direction of feeding
the patches 202.
[0072] As mentioned, the patches 202 are used to con-
nect filter tips to respective cigarette sticks to form smok-
able articles.
[0073] The machine 200 comprises a line 205, sche-
matically represented as a pair of rollers, for feeding dou-
ble filter plugs 206, and a line 207, schematically repre-
sented as a single roller, for feeding cigarette sticks 208.
[0074] The line 205 and the line 207 feed the double
filter plugs 206 and the cigarette sticks 208, respectively,
to a forming roller 209 provided with flutes 210 which, in
use, are sequentially occupied by double filter plugs 206
and respective cigarette sticks 208 positioned coaxially
to form, on the selfsame roller 209, groups 211 consisting
of two cigarette sticks 208 separated by a double filter
plug 206.
[0075] The roller 209 feeds the groups 211 to a roller
212 tangent to the roller 204 from which it receives the
patches 202 for connecting the filters 206 to the cigarette
sticks 208.
[0076] The groups 211 provided with the patches 202
are fed on a rolling roller 213 and then to a cutting station
214 from which the individual cigarettes 215, suitably or-
dered, are fed towards an outfeed conveyor 216.
[0077] In one embodiment, the filter tip attachment ma-
chine 200 comprises an inspection system, schematical-
ly represented as a block 217, for checking the quality of
the cigarettes.
[0078] The inspection system 217 is configured to ac-
quire from the cigarettes 215 an item of information ex-
pressing the quantity of glue on the patch 202.
[0079] The item of information expresses, for example,
a lack of glue which causes the finished product to be
rejected.
[0080] The inspection system 217 is in communication
with the computerized unit 17 of the device 1 to supply
the aforementioned item of information.
[0081] The computerized unit 17 is configured to drive

the device 1 as a function of that item of information which
is, in particular, linked to the rotation speed of the roller 6.
[0082] In a preferred embodiment, the computerized
unit 17 is configured to check the duration of the period
in which rejection occurs, in particular based on the above
mentioned criteria and, if the duration exceeds a prede-
termined value, drives the regulator means for regulating
the volumetric flow rate of adhesive to the distributor.
Advantageously, the machine 1 in the configuration de-
scribed, is capable of regulating the glue spread on the
paper web and thus on the patches 202, based on the
satisfaction of specified quality criteria for the finished
cigarettes 215.
[0083] The invention as described achieves important
advantages. In particular the pick-up element defined by
a toothed wheel allows supplying the spreader with large
quantities of adhesive even at low operating speeds or
during an acceleration or deceleration ramp of the filter
tip attachment machine.
[0084] The pick-up element defined by a toothed wheel
also allows supplying the spreader with large quantities
of adhesive, even in excess of the required optimum val-
ues which can then be obtained by discharging the ex-
cess through the discharge systems.
[0085] This, in particular, reduces the risk of having to
reject finished products because of the lack of glue on
the patches by which the filters are connected to the cor-
responding cigarette sticks.

Claims

1. An adhesive applicator device for applying adhesive
to a continuous web of paper used in the tobacco
processing industry, comprising a container (2) for
the adhesive and a disc-shaped element (3) for pick-
ing up a first quantity of adhesive from the container
(2), the disc-shaped element (3) rotating about an
axis of rotation (R), the applicator device (1) further
comprising an adhesive spreader (4) associated with
the disc-shaped pick-up element (3), the adhesive
spreader (4) comprising collecting means (5, 12, 13)
for receiving from the disc-shaped pick-up element
(3) a second quantity of adhesive, received at least
partly from the first quantity, the collecting means (5,
12, 13) comprising a conveyor (5) designed to con-
vey the second quantity of adhesive towards the ad-
hesive spreader (4), the applicator device (1) further
comprising an adhesive applicator roller (6) coaxial
with the disc-shaped pick-up element (3), the roller
(6) being associated with the adhesive spreader (4)
to receive a third quantity of adhesive, received at
least partly from the second quantity of adhesive
present in the adhesive spreader (4), the adhesive
spreader (4) further comprising a spreading system
for smearing the third quantity of adhesive on the
applicator roller (6), the applicator device (1) being
characterized in that the disc-shaped pick-up ele-
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ment (3) is defined by a toothed wheel (9) comprising
a plurality of teeth (10) delimiting a plurality of cor-
responding spaces (11) for collecting the first quan-
tity of adhesive from the container (2), the conveyor
(5) being in fluid communication with the spaces (11)
to convey the second quantity of adhesive to the ad-
hesive spreader (4).

2. The applicator device according to claim 1, wherein
the toothed wheel (9) is integral with the applicator
roller (6).

3. The applicator device according to claim 1 or 2,
wherein the toothed wheel (9) is a toothed wheel with
straight teeth (10).

4. The applicator device according to any one of the
preceding claims, wherein the toothed wheel (9) is
coaxial with the applicator roller (6).

5. The applicator device according to any one of the
preceding claims, wherein the spreading system
comprises adhesive discharge means (8, 15, 16, 19,
20) associated with the adhesive spreader (4) to dis-
charge a fourth quantity of adhesive which is at least
part of the adhesive present in the adhesive spreader
(4).

6. The applicator device according to claim 5, compris-
ing a computerized control unit (17) in communica-
tion with the adhesive discharge means (8, 15, 16,
19, 20), the adhesive discharge means (8, 15, 16,
19, 20) comprising at least one sensor (20) for meas-
uring at least one parameter expressing the total
quantity of adhesive present in the adhesive spread-
er (4), the computerized control unit (17) being con-
figured to determine the fourth quantity of adhesive
as a function of that parameter and to drive the dis-
charge means (8, 15, 16, 19, 20) accordingly.

7. The applicator device according to claim 5 or 6, com-
prising a computerized control unit (17) in commu-
nication with the discharge means (8, 15, 16, 19, 20),
the adhesive discharge means comprising an acqui-
sition system for acquiring a second parameter ex-
pressing the rotation speed of the applicator roller
(6), the computerized control unit (17) being config-
ured to determine the fourth quantity of adhesive as
a function of the second parameter and to drive the
adhesive discharge means (15, 16, 19, 20) accord-
ingly.

8. The applicator device according to any one of claims
5 to 7, comprising a computerized control unit (17)
in communication with the adhesive discharge
means (8, 15, 16, 19, 20), the adhesive discharge
means comprising a memory unit (11) in which a
predetermined pattern of the third quantity of adhe-

sive is stored as a function of the speed of the ap-
plicator roller (6), the computerized control unit (17)
being configured to determine the fourth quantity of
adhesive as a function of the predetermined pattern.

9. A filter tip attachment machine comprising an adhe-
sive applicator device (1) for applying a layer of ad-
hesive to a continuous web of paper, the continuous
web being subsequently divided into patches (202)
used to connect filters (206) to respective cigarette
pieces (208) to define smokable articles (215), the
filter tip attachment machine being characterized in
that the applicator device (1) is of the type according
to any one of claims 1 to 8.

10. The filter tip attachment machine according to claim
9, comprising inspection means (217) for checking
the smokable articles (215) in order to cause one or
more of the smokable articles (215) to be rejected,
the applicator device (1) being in communication with
the inspection means (217, 305) and being driven
based on the results of rejection.
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