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@ Optical cigarette filling control device.

@ An optical device (1) for controlling the filling of
cigarettes (3) and presenting a sensor (12); a lens
(7) with a fixed focus (9); a given focusing plane
(10); and a substantially zero depth of field; the
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cigarette (3) being positioned with its open end
coplanar with the focusing plane (10); and the sensor
(12) detecting the contrast of the image produced by
the lens (7).
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The present invention relates to an optical ciga-
rette filling control device.

In particular, the present invention relates o a
control device for determining the presence or ab-
sence of tobacco at the open end of cigarettes on
a cigarette manufacturing and/or filter assembly
and/or packing machine.

At the output of cigarette manufacturing and/or
filter assembly machines and/or at the input of
cigarette packing machines, the cigarettes are nor-
mally subjected to numerous controls, one of which
provides for determining the presence or absence
of tobacco at the open end of the cigarettes.

In the majority of cases, this is done using an
optical comparator comprising a light source for
illuminating the front open-end surface of the ciga-
rette; a detecting unit featuring a telecamera or
similar optical monitoring unit for producing an
image of the front open-end surface; and a com-
paring unit for receiving the monitored image and
comparing it with a specimen image. The compar-
ing unit normally also provides for emitting a reject
signal in the event the difference between the
monitored and specimen images exceeds a given
limit.

In general, the difference between the two im-
ages is one of shading, which, as we know, in the
case of the monitored image, varies according fo
the presence of gaps in the front open-end surface
due to the absence of tobacco. Unfortunately, how-
ever, the shading of the monitored image has been
found to depend largely not only on the presence
of said gaps, but also on the colour of the tobacco
employed, so that known devices of the aforemen-
tioned type involve long, high-cost setup proce-
dures whenever a different type of tobacco is used.

It is an object of the present invention to pro-
vide a straightforward, low-cost optical device de-
signed to overcome the aforementioned drawbacks.

According to the present invention, there is
provided an optical device for controlling the filling
of cigarettes, and characterized by the fact that it
comprises, in combination, a sensor and fixed-
focus optical means aligned in a fixed position
along the optical axis of the optical means and
presenting a given focusing plane and a substan-
tially zero depth of field; the focusing plane, in use,
being tangent to the end edge of the cigarette
positioned substantially coaxial with said optical
axis.

The above device preferably also comprises a
light source for illuminating the end surface of the
cigarette; said sensor being designed to receive a
beam reflected by said end surface towards said
optical means.

According to a preferred embodiment of the
above device, said sensor is provided with compar-
ing means for emitting a reject signal in response
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fo a signal emitted by the sensor and below a
given threshold value.

A non-limiting embodiment of the present in-
vention will be described by way of example with
reference to the accompanying drawings, in which:

Fig.1 shows a preferred embodiment of the op-
tical device according to the present invention;
Fig.2 shows a partial view of the Fig.1 device
under two different operating conditions;

Fig.3 shows a performance graph of the Fig.1
device.

Number 1 in Fig.1 indicates an optical device
for controlling the filling of end portion 2 of a
cigarette 3. Device 1 comprises a light source 4 for
emitting a beam 5 impinging on and for illuminating
front end surface 6 of portion 2; and a biconvex
lens 7 having an optical axis 8 and a fixed focus 9.
Device 1 presents a focusing plane 10 at a given
distance A from lens 7, and a substantially zero
depth of field; and cigarette 3 is positioned facing
lens 7, coaxial with axis 8, and in such an axial
position that end edge 11 of cigarette 3 is tangent
o focusing plane 10.

Device 1 also comprises a sensor 12 located
along axis 8, on the opposite side of focus 9 fo
lens 7, on the opposite side of lens 7 to cigaretie 3,
and at a given distance B from lens 7, which
sensor 12 provides for detecting the contrast value
of the image of surface 6 viewed through lens 7
and proportional to the filling of portion 2 of ciga-
rette 3, and may, for example, be of the type
described in USA Patent n. 5,107,337. Device 1
also comprises a comparing and control unit 13 for
receiving the contrast value of the monitored image
from sensor 12, comparing it with a threshold con-
trast value C, and emitting a reject signal in the
event the incoming contrast value is below the
threshold value.

In actual use, and with reference to Fig.3, when
end portion 2 is full, i.e. when surface 6 is a flat
surface coplanar with edge 11 and plane 10
(Fig.2a), sensor 12 detects a maximum contrast
value D. Conversely, in the event of any gaps in
portion 2 (Fig.2b), surface 6 is no longer coplanar
with edge 11 and plane 10, in which case, by virtue
of the substantially zero depth of field of device 1,
the contrast values detected by sensor 12 fall
alongside an increase in the depth of the gaps, as
shown by curve 14, and are such as to determine
the emission of a reject signal, when the depth of
the gaps is such that the contrast signal falls below
threshold C.

Claims
1. An optical device (1) for controlling the filling of

cigarettes (3), and characterized by the fact
that it comprises, in combination, a sensor (12)
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and fixed-focus (9) optical means (7) aligned in

a fixed position along the optical axis (8) of the
optical means (7) and presenting a given fo-
cusing plane (10) and a substantially zero
depth of field; the focusing plane (10), in use, 5
being tangent to the end edge (11) of the
cigarette (3) positioned substantially coaxial

with said optical axis (8).

A device as claimed in Claim 1, characterized 10
by the fact that said optical means (7) com-
prise at least one lens.

A device as claimed in Claim 1 or 2, character-
ized by the fact that it also comprises a light 15
source (4) for illuminating the end surface (6)
of said cigarette (3); said sensor (12) being
designed to receive a beam reflected by said
end surface (6) towards said optical means (7).

20
A device as claimed in any one of the fore-
going Claims, characterized by the fact that
said sensor (12) is provided with comparing
means (13) for emitting a reject signal in re-
sponse to a signal emitted by the sensor (12) 25
and below a given threshold value.
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