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Description

[0001] The present invention relates to an adjustment
apparatus for adjusting the position of a diamond in a
tobacco cutting machine and to a method of adjusting
the position of a diamond in a tobacco cutting machine.

Background

[0002] Cutting machines are known to be used in a
number of different industries for processing a range of
products such as paper, fabric, tobacco. The product ma-
terial to be cut can be laminate, fibrous or granular.
[0003] In the tobacco industry, tobacco leaves are
processed for cigarette manufacture in a primary tobacco
process. The laminate portions of the tobacco leaves are
first compressed and then cut in a cutting machine to
create tobacco particles suitable for cigarette manufac-
turers.

[0004] The cutting of tobacco leaves or stems with a
cutting machine is known in the art, for example, as de-
scribed in GB2010/051607. Cutting machines for tobac-
co leaves generally comprise on a rotatable drum as-
sembly with a plurality of knives with projecting cutting
edges that are orientated approximately tangential to the
circumference of the drum.

[0005] Compressed tobacco material is extruded to-
wards the knives on the rotating cutting drum, the knives
cutthe tobacco material into small pieces for subsequent
use as a smoking material. The cutting edges of the
knives are blunted by the tobacco which is being cut. To
compensate, the cutting machine further comprises a
grinding wheel and edges of the knives are sharpened
by the action of the grinding wheel which traverses to
and fro in a direction parallel to the axis of rotation of the
drum. The projecting edges of the knives contact the sur-
face of the grinding wheel as they pass it and are con-
tinually abraded. It is necessary to feed the knives out-
wardly from the drum either continuously or at frequent
intervals to compensate for this abrasion and maintain
the correct geometrical relationship between the edges
of the knives and the extruded material being cut.
[0006] The grinding wheel is periodically dressed by
passing it over a diamond that is often located at the end
of its traverse motion near the edge of the rotating drum.
The diamond removes a thin layer from the grinding
wheel (which commonly comprises bonding material and
abrasive grit). The diamond can be an industrial diamond
pillar, comprising diamond threads or seams mounted
within an aluminium support, or alternatively a conical
pointed industrial diamond. The diamond has a cutting
face. The dressing action of the diamond performs sev-
eral functions:

1. Ensures that sharp abrasive particles are present
on the surface of the grinding wheel to sharpen the
knives efficiently, thus preventing the grinding wheel
from become polished and loaded with tobacco
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gums which would reduce its effectiveness; and

2. Ensures that the radial surface of the grinding
wheelisin the correct geometrical relationship to the
static parts of the cutting machine, so that the correct
clearances between the sharpened edges of the
knives and the static mouth parts and material to be
cut are maintained.

[0007] The grinding wheel is gradually advanced in a
radial direction either continuously or periodically to com-
pensate for the material lost by the dressing action of the
diamond. When the grinding wheel is spent, itisreplaced
with a new one.

[0008] The overall cutting performance of the cutting
machine is greatly affected by the precision of the grind-
ing process performed by the grindstone, particularly with
regard to maintaining the correct clearance between the
edges of the knives and the static mouth part of the ma-
chine. If the clearance is too great, then un-cut pieces of
tobacco are pulled from the mouth. If the clearance is too
small, there is a risk of mechanical collision between the
knives and the static parts, with consequent risk of dam-
age to the machine and loss of production.

[0009] The position of the diamond is therefore critical
in maintaining the correct radial position of the grinding
wheel relative to the cutting drum axis, which subse-
quently determines the radius of the knife edges from the
drum axis and hence clearance between the edges and
the static mouth part.

[0010] During standard operation, the diamond grad-
ually wears and needs to be adjusted manually to main-
tain the correct clearance and cut quality. As the diamond
wears, the clearance increases, so the quality of the cut
tobacco material can deteriorate. Manual adjustment of
the diamond is typically required every 24 - 48 hour of
operation, and is a task for a skilled operator. If it is per-
formed incorrectly there is a possibility that the clearance
may be set too small, with consequent risk of damage to
the machine.

[0011] To manually adjust the diamond, the rotation of
the rotatable drum and grinding stone in the cutting ma-
chine must first be stopped i.e. the machine must be
turned off. A stopper is extended or positioned manually
proximal to the diamond and the diamond is raised by an
operator until it contacts a feeler gauge held between the
diamond and the stopper. The diamond is then clamped
in place by the operator, the stopper retracted and the
cutting machine restarted. The stopper provides the da-
tum or reference point for the optimum position of the
diamond hence the accuracy of the diamond adjustment
is related to the accuracy of the position of the stopper
and the skill of the operator.

[0012] WO 2005/053442 discloses a method of con-
trolling a gap between knives of a cutting machine for
organic plant materials, particularly tobacco materials,
comprising a cutterhead with a drum of cutting knives
and a transporting-compacting assembly with a lower
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knife, wherein signals from electric sensors are used for
positioning the knives by means of servomechanisms,
the signals being processed in a central control unit of
the cutting machine.

[0013] DE 2932629 A1 discloses the use of a rotating
grinding disc supported by a holder movable ina direction
parallel to a cutting direction. The grinding disc is acted
on by an adjustable guide tool with an automatic setting
drive for the latter, which is coupled to a control device
receiving the output of a sensor monitoring the cutting
diameter of the rotating blades.

[0014] EP 2,759,375 discloses a grinding roller that
performs sliding engagement with a cutting knife trans-
versely to the grinding axis.

[0015] We have now devised an improved adjustment
apparatus for adjusting the position of a diamond in a
tobacco cutting machine that alleviates some of the
above-mentioned problems.

Statements of Invention

[0016] Accordingto the presentinvention, there is pro-
vided tobacco cutting machine as claimed in the accom-
panying claims.

[0017] In one embodiment,, there is provided an ad-
justment apparatus for adjusting the position of a dia-
mond in a cutting machine, the diamond comprising a
cutting face and the apparatus comprising:

a position sensor arranged to determine the position
of the diamond cutting face and a device arranged
to adjust the position of the diamond; and

wherein the position sensor is further arranged to
communicate the position of the diamond cutting
face to the device and the device is arranged to ad-
just the position of the diamond by a predetermined
amount in response to the communication from the
position sensor.

[0018] The position sensor is arranged to determine
and communicate the position of the diamond cutting
face when in a sensing configuration.

[0019] The tobacco cutting machine comprises a ro-
tatable drum comprising a plurality of knives each com-
prising a knife edge and a grinding wheel. Preferably, the
grinding wheel is arranged to abrade the one or more
knife edges by making one or more traverses in a direc-
tion parallel to an axis of rotation of the rotatable drum.
The diamond is arranged to dress the grinding wheel.
The grinding wheel is preferably passed over the dia-
mond periodically so it can be dressed.

[0020] To adjust the position of the diamond, it is en-
visaged that the grindstone will first be inhibited from
passing over the diamond and the position sensor will be
arranged in the sensing configuration. The position sen-
sorwillthen determine the position of the diamond cutting
face and communicate said position to the device ar-
ranged to adjust the position of the diamond. The device
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will then adjust the position of the diamond by a prede-
termined amount in response to the communication from
the position sensor such that the diamond cutting face is
adjusted to an optimum position for contacting the grind-
stone. Operation of the grinding wheel will then be re-
sumed, and it will be traversed to sharpen the knives and
allowed to pass over the diamond for dressing at the end
of one or more traverses.

[0021] If the position sensor determines that the dia-
mond is already in the optimum position, it will commu-
nicate this to the device which will respond by taking no
action to move the diamond i.e. the device will adjust the
position of the diamond by a predetermined amount sub-
stantially equal to 0.

[0022] Correct positioning of the diamond is crucial for
maintaining the correct radial position of the grinding
wheel relative to the axis of rotation of the rotatable drum,
which ensures that there is optimum clearance between
the one or more knife edges and the static mouth part in
the cutting machine. Maintaining an optimum clearance
provides a tobacco product with an optimum cut quality
for use in smoking articles and also reduces the risk of
damage to the cutting machine.

[0023] Preferably, the position sensor comprises an air
gauge. The air gauge will typically comprise a regulated
air supply that is arranged to flow from a first orifice to a
second orifice. Preferably, the second orifice will be lo-
cated proximal the diamond cutting face when the posi-
tion sensor is in the sensing configuration. A pressure
difference across the second orifice will thus be propor-
tional to the distance between the second orifice and the
diamond cutting face. This pressure difference is prefer-
ably sensed by a transducer.

[0024] Alternatively, the position sensor may comprise
a laser or an LED to determine positional information.
Other alternative optical sensing apparatuses and prox-
imity sensors for determining positional information are
also envisaged and will be known to those skilled in the
art. Air gauging is preferable as it is an accurate non-
contact method which is robust and unaffected by the
presence of dust and grinding grit on the diamond cutting
face which is typically present in the area around the
diamond pillar.

[0025] Preferably, when in the sensing configuration,
the position sensor and the diamond cutting face are
proximal but do not touch i.e. the sensing operation is
contactless. Using a position sensor thatdoes notrequire
physical contact with the diamond cutting face greatly
reduces the possibility of measurement errors, for exam-
ple, due to dirt contamination between the position sen-
sor and cutting face. There is also no risk of deformation
of the position sensor caused by contact forces as found
in the prior art.

[0026] Preferably, the position sensor determines the
position of the diamond cutting face with an accuracy
between 0.005 mm and 0.001 mm. As previously dis-
cussed, the quality of the cut material produced by the
cutting machine is directly linked to the accuracy of the
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diamond position. The ability to determine the position
of the diamond to a high degree of accuracy is important
to maintain the diamond in the optimum position.
[0027] Preferably, the diamond is housed within a cut-
ting machine and is fixed to a static part of the cutting
machine.

[0028] Preferably, the device arranged to adjust the
position of the diamond comprises a stepper motor. Pref-
erably, the device is arranged to adjust the position of
the diamond with an accuracy between 0.005 mm and
0.001 mm. Since the quality of the cut material produced
by the cutting machine is directly linked to the accuracy
of the diamond position, the ability to adjust the position
of the diamond to a high degree of accuracy is important
to maintain the diamond in the optimum position. The
combined accuracy of the position sensor and device
arranged to adjust the position of the diamond together
determine the quality of the material cut by the machine.
The communication between the position sensor and the
device may be direct or indirect. For example, the appa-
ratus may further comprise a processor arranged to re-
ceive and transmit communications between the position
sensor and the device. The processor may also be ar-
ranged to interpret positional information received by the
position sensor, to perform calculations on the positional
information and/or transmit communications in a format
that can be received and actuated by the device.
[0029] Preferably, the position of the diamond is ad-
justed substantially along an adjustment axis that ex-
tends from the diamond cutting face to the position sen-
sor. Preferably, the position sensor in the sensing posi-
tion will be directly above the cutting face of the diamond.
Preferably, the device responds to the communication
from the position sensor to move the diamond along the
adjustment axis to position the diamond closer to or fur-
ther from the position sensor.

[0030] Inalternative embodiments, the position sensor
may be fixed at an optimum position such that the air
flow, laser, LED or similar sensor is aligned atan optimum
position relative to the grinding wheel, perpendicular to
the adjustment axis The position sensor will then com-
municate with the device if the cutting face of the diamond
is at said optimum position by determining an interfer-
ence, presence or obstruction in the air flow, laser or LED
etc.

[0031] The position sensor may be fixed in the sensing
configuration or may be moveable between the sensing
configuration and an idle configuration remote from the
vicinity of the diamond cutting face when not required for
sensing.

[0032] Theadjustmentapparatus further comprises an
arm arranged to move the position sensor between the
sensing configuration and the idle configuration.

[0033] Thearmisarrangedon arotatingwheel, where-
in the rotating wheel rotates about an axis substantially
perpendicular to the diamond adjustment axis. The ro-
tatable wheel allows the position sensor to be safely
stored in the idle configuration remote from the diamond,
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grinding wheel and other parts of the cutting drum when
it is not required for use. The rotatable wheel may be
actuated by a control device.

[0034] The position of the diamond may be checked
at periodically programmed intervals determined by the
control device or as determined by an operator. In use,
the control device or operator will activate the adjustment
apparatus to begin the process of adjusting the diamond
and the position sensor will be moved from the idle con-
figuration to the sensing configuration. The diamond will
then be raised or lowered with respect to the grinding
wheel. When the position sensor in the sensing position
determines that the diamond cutting face is at an optimal
position, the position sensor is moved from the sensing
position to the idle configuration by the arm.

[0035] According to a second aspect of the present
invention, there is provided a method of adjusting the
position of a diamond in a tobacco cutting machine ac-
cording to the accompanying claims.

[0036] In an embodiment, the method comprises:

providing a position sensor for determining the po-
sition of the diamond cutting face;

arranging the position sensor proximal said dia-
mond;

providing a device for adjusting the position of the
diamond;

determining the position of the diamond cutting face
with the position sensor;

communicating the position of the diamond cutting
face to the device;

adjusting the position of the diamond by a predeter-
mined amount with the device.

[0037] Preferably, the position of the diamond is ad-
justed by a predetermined amount in response to the
position of the diamond cutting face communicated to
the device by the position sensor. Communication be-
tween the position sensor and the device can occur con-
tinuously or at periodic interval as determined by the op-
erator. This ensures that the optimum position of the dia-
mond is maintained at all times to provide a high quality
cut product.

[0038] The method of adjusting the position of the dia-
mond may be performed while the cutting machine is in
operation. The optimum position of the diamond cutting
face can be checked and maintained without the need
to stop the machine. This prevents loss in productivity
resulting from machine down-time, significantly increas-
es outputs and reduces the cost of running the machine.
[0039] The present invention negates the need for
manual adjustment of the diamond in a tobacco cutting
machine by an operator and therefore reduces the cost
of carrying out the adjustment. The apparatus is safe and
does not require a user to come into close proximity with
various sharp edges and moving parts presentin the cut-
ting machine. The diamond position can be adjusted as
frequently as required and clearance between the knife
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edges and the machine mouth can be controlled to a high
level of accuracy, thus increasing the quality of the cut
and reducing the risk of damage to the cutting machine.

Specific Description

[0040] Anembodiment of the invention will now be de-
scribed in detail, by way of example only, with reference
to the accompanying drawings, in which:

Figure 1 is a cross-sectional illustration of an exam-
ple of a cutting machine thatforms partof the priorart;

Figures 2a and 2b illustrate an adjustment apparatus
for positioning a diamond on the cutting machine of
Figure 1 that forms part of the prior art;

Figure 3 illustrates an adjustment apparatus for ad-
justing the position of a diamond on a cutting ma-
chine according to an embodiment of the present
invention, with the position sensor shown in the idle
configuration;

Figure 4 illustrates the adjustment apparatus of Fig-
ure 3, with the position sensor shown in the sensing
configuration;

Figure 5 illustrates part of the adjustment apparatus
of Figure 3 with the outer casing removed.

[0041] Referring to Figure 1, there is shown a cutting
machine 100 that forms part of the prior art. The cutting
machine 100 has arotatable drum 101 comprising a plu-
rality of knives 102 that protrude from the circumference
of the drum 101 and a mouth 103 adjacent the rotatable
drum 101. A conveyor belt 104 is arranged to carry ma-
terial to be cut (not shown) towards the mouth 103 where
it is delivered to the rotatable drum 101 and is cut by the
knives 102. In use, the rotatable drum 101 typically ro-
tates at a speed between 200 and 600 rpm. The arrow
on Figure 1 shows the direction of rotation of the rotatable
drum 101. As the knives 102 cut the material that is de-
livered by the mouth, they are rapidly blunted. To com-
pensate for this, the cutting machine 100 has a grinding
wheel (or grindstone) 105 arranged to sharpen and main-
tain the profile of the knives 102. The grinding wheel 105
is typically composed of abrasive grit and a bonding ma-
terial. In use, the grinding wheel 105 is traversed parallel
to the axis of rotation of the rotatable drum 101. It is nec-
essary tofeed the knives 102 outwardly from the rotatable
drum 101 either continuously or at frequent intervals to
compensate for this abrasion of the grinding wheel 105
and maintain the correct geometrical relationship be-
tween the edges of the knives 102 and the material being
cut.

[0042] The cutting machine 100 further comprises a
diamond 106 located near the edge of the rotating drum
101 (as seen in Figure 2a and 2b). The grinding wheel

10

20

25

30

35

40

45

50

55

105 is periodically dressed when it passes over the dia-
mond 106 at the end of a traverse. The diamond 106
removes a thin layer of the bonding material and abrasive
grit from the grinding wheel 105.

[0043] To compensate for the material lost from the
grinding wheel 105 by the dressing action of the diamond
1086, the grinding wheel 105 must be gradually advanced
in aradial direction towards the knives 102 on the rotating
drum 101. The advancement may be either continuous
or periodic.

[0044] Referring to Figures 2a and 2b, there is shown
an adjustment apparatus 200 for positioning a diamond
106 on the cutting machine 100 that forms part of the
prior art. The diamond 106 has a cutting face 107 com-
prised of several diamond threads mounted on a static
aluminium support. The cutting face 107 of the diamond
106 is orientated such that it will contact the outer cir-
cumference of the grinding wheel 105 to perform the
dressing action when it passes over the diamond 1086.
[0045] During machine operation, the cutting face 107
of the diamond 106 gradually wears as a result of the
dressing action and must be raised so that it contacts the
grinding wheel 105 sufficiently each time the grinding
wheel 105 is passed over the diamond 106. An adjust-
ment apparatus 200 is arranged to help an operator raise
the diamond 106 when it is determined that the diamond
106 has worn down. The adjustment apparatus 200 has
a stopper 208 and a housing 210 for the diamond 106
with a clamp 211 that holds the mounted diamond 106
in position.

[0046] Figure 2a illustrates the arrangement of the ad-
justment apparatus 200 while the cutting machine 100 is
in operation. The stopper 208 is in a retracted position
and the cutting face of the cutting face 107 of the diamond
106 is free from obstruction. As the grinding wheel 105
carries out traverses parallel to the axis of rotation of the
rotatable drum 101, it is periodically dressed when it
passes over the diamond 106 at the end of each traverse.
[0047] Figure 2b illustrates the arrangement of the ad-
justment apparatus such that the operator (not shown)
can perform the adjustment operation to raise the dia-
mond 106. The stopper 208 is in an extended position
such that it is positioned directly above the cutting face
of the diamond 106. In use, to perform the adjustment
operation, the cutting machine 100 must befirst be turned
off for safety to reduce the risk of harm to the operator
by the sharp edges of the knives 102 and moving parts
in the cutting machine 100 (e.g. the movement of the
rotatable drum 101 and grinding wheel 105). The stopper
208 willthen be moved from the retracted position (Figure
2a) to the extended position (Figure 2b) and the operator
willinsert afeeler gauge (not shown) between the stopper
208 and the diamond cutting face 107. The operator will
then release the clamp 211 on the diamond housing 210
and will raise the diamond 106 until the cutting face 107
contacts the feeler gauge. The diamond 106 will then be
reclamped in this adjusted position, the feeler gauge re-
moved and the stopper 208 retracted so that the cutting
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face of the diamond 106 is not obstructed. The cutting
machine 100 may then be restarted.

[0048] The stopper 208 and feeler gauge (not shown)
provide the datum or reference point for the optimum
position of the diamond hence the accuracy of the dia-
mond adjustmentisrelated to the accuracy of the position
of the stopper 208 and the skill of the operator.

[0049] Referring to Figures 3 and 4, there is shown an
adjustment apparatus 300 for adjusting the position of a
diamond 106 on a cutting machine 100 according to an
embodiment of the present invention.

[0050] The adjustmentapparatus comprises a position
sensor 320 and a device 322 arranged to adjust the po-
sition of the diamond 106 (i.e. move the diamond 1086).
The position sensor 320 is arranged on an arm 324 which
is attached to a wheel 325 that can be rotated through
90° such that it can be moved from an idle configuration
(Figure 3) where the position sensor 320 is remote from
the diamond 1086, to a sensing configuration (Figure 4)
where the position sensor 320 is directly above, but not
in contact with the diamond 106.

[0051] The position sensor320 comprises anairgauge
326. The air gauge 326 comprises a first orifice and a
second orifice and aregulated air supply that is arranged
to flow from the first to the second orifice. In the sensing
configuration, the second orifice will be located proximal
the diamond cutting face 107.

[0052] In use, the position sensor 320 will determine
the position of the diamond cutting face 107 by determin-
ing the pressure difference across the second orifice on
the air gauge 326 which is proportional to the distance
between the second orifice and the diamond cutting face
107. The position sensor 320 may further comprise a
transducer to sense this pressure difference. The air
gauge 326 can sense the position of the diamond 106 to
a high accuracy between 0.005 mm and 0.001 mm and
allows the position of the diamond 106 to be sensed with-
out making physical contact. This eliminates possible er-
rors due to dirt contamination or due to deformation of
the measuring system caused by contact forces (as
would be the case with the adjustment apparatus 200).
[0053] The position sensor 320 will then communicate
the determined position of the diamond 106 to the device
322 which will respond by raising the diamond 106 such
that the cutting face 107 is in the optimum position to
dress the grinding wheel 105. The method of sensing
and re-positioning of the diamond 106 is fully automated
and can be programmed to work continuously or period-
ically as desired by the operator. The adjustment appa-
ratus 300 further comprises a diamond housing 310 and
two spring clamps 328. The spring clamps 328 are ori-
entated substantially perpendicular to the direction of ad-
justment of the diamond 106. The spring clamps 328 hold
the diamond 106 securely in the housing 310 whilst still
allowing the diamond to be moved in the desired direction
i.e. to be raised or lowered relative to the housing 310.

[0054] The device 322 arranged to position the dia-
mond 106 is comprised of a stepper motor 330 and a
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worm and wheel mechanism 332 (see Figure 5). The
worm and wheel mechanism 330 is housed in an outer
casing 334 to prevent damage to the mechanism.
[0055] Referring to Figure 5, there is shown part of the
adjustment apparatus 300 comprising the device 322 ar-
ranged to position the diamond 106. The outer casing
334 of the device 322 has been removed and the worm
andwheelmechanism 332 is shown. In use, therotational
movement of the stepper motor 330 is translated to hor-
izontal movementof the diamond 106. The stepper motor
330 turns a worm 336 which meshes with a worm-wheel
338 which is internally machined with a helical spiral. This
spiral engages with an equivalent spiral machined on the
exterior of a rod (not shown) which pushes against the
underside of the diamond 106. The worm-wheel 338 and
rod therefore act as a screw-jacking mechanism which
locates the position of the diamond 106. The diamond
106 is raised in a direction away from the adjustment
apparatus 300. Use of a stepper motor 330 allows the
device 322 to adjust the position of the diamond 106 with
great sensitivity and a high degree of accuracy typically
between 0.005 mm and 0.001 mm.

[0056] The combined sensitivity and accuracy of the
position sensor 320 and the device 322 used to position
the diamond 106 is directly linked to the quality of the cut
material produced by the cutting machine 100. The de-
scribed embodiment of the adjustment apparatus 300
allows the diamond 106 to be maintained in the optimum
position on the cutting machine and results in material
cut to a very high accuracy and quality.

[0057] The adjustment apparatus 300 may further
comprise a proximity switch which confirms movement
of the diamond 106 during the adjustment process and
provides signals to enable diamond life monitoring via
human-machine interface (HMI).

[0058] The adjustment apparatus 300 may further
comprise a winding mechanism arranged to move the
diamond 106 in and out of the diamond housing 310 such
that the diamond 106 can be replaced when it has be-
come too worn. The winding mechanism may be oper-
ated manually or may be automated.

[0059] The adjustment apparatus 300 may further
comprise an accelerometer arranged to confirm contact
between the grinding wheel 105 and the diamond 1086.
The accelerometer is mounted on the diamond housing
310, and detects vibration caused by the contactbetween
the grinding wheel 105 and the diamond 1086.

[0060] It will be appreciated that any type of position
sensor may be used. A position sensor that does not
come into contact with the cutting face of the diamond
when in the sensing position will provide the same ad-
vantages as an air gauge, laser or optical sensing appa-
ratus as herein described.

[0061] The position sensor may communicate directly
with the device arranged to adjust the position of the dia-
mond or there may be an intermediate communication
step, for example, via a processor. The amount that the
diamond is to be adjusted may be determined by the
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position sensor which communicates to the device or
may be determined by the processor or by the device
itself in response to the position communication received
from the position sensor or processor.

[0062] The overall operation of the adjustment appa-
ratus may be controlled by the control device which may
have a human machine interface (HMI). There may be
functions on the controldevice for the operator to override
and alter one or all of the adjustment steps performed by
the adjustment apparatus.

Claims

1. A tobacco cutting machine comprising a rotatable
drum, said drum further comprising a plurality of
knives that protrude from the circumference of the
drum,
the tobacco cutting machine further comprising a
grinding wheel arranged to sharpen and maintain
the profile of the knives, and still further comprising
an adjustment apparatus for adjusting the position
of a diamond in the tobacco cutting machine, the
diamond (106) comprising a cutting face (107) and
the apparatus comprising:

a position sensor (320) for determining the po-
sition of the diamond cutting face (107) and a
device (322) arranged to adjust the position of
the diamond, wherein

the position sensor (320) is arranged to commu-
nicate the position of the diamond cutting face
(107) to the device (322) and the device is ar-
ranged to adjust the position of the diamond
(106) by a predetermined amount in response
to the communication from the position sensor
(320),

further wherein

the position sensor (320) is arranged to determine
and communicate the position of the diamond cutting
face (107) when in a sensing configuration, charac-
terised in that

the apparatus further comprises an arm (324) ar-
ranged to move the position sensor (320) from the
sensing configuration, to an idle configuration where
it is remote from the vicinity of the diamond cutting
face (107), and

the arm (324) is arranged on a rotating wheel (325),
wherein the rotating wheel rotates about an axis sub-
stantially perpendicular to the diamond adjustment
axis.

2. A tobacco cutting machine according to claim 1,
wherein the position sensor comprises an air gauge

(326).

3. Atobacco cutting machine according to claim 2, the
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1.

air gauge (326) comprising a regulated air supply
arranged to flow from afirst orifice to a second orifice,
wherein the second orifice is located proximal the
diamond cutting face (107) when in the sensing con-
figuration and wherein a pressure difference across
the second orifice is sensed by a transducer and is
proportional to the distance between the second or-
ifice and the diamond cutting face (107).

A tobacco cutting machine according to claim 1,
wherein the position sensor comprises a laser.

A tobacco cutting machine according to claim 1,
wherein the position sensor comprises an optical
sensing apparatus.

A tobacco cutting machine according to any preced-
ing claim, wherein the sensing configuration of the
position sensor (320) when sensing the position of
the diamond cutting face (107) is contactless.

A tobacco cutting machine according to any preced-
ing claim, wherein the diamond (106) is housed with-
in a cutting machine and is fixed to a static part of
the cutting machine.

A tobacco cutting machine according to any preced-
ing claim, wherein the device (322) arranged to ad-
just the position of the diamond (106) comprises a
stepper motor (330).

A tobacco cutting machine according to any preced-
ing claim, wherein the position of the diamond is ad-
justed substantially along an adjustment axis that
extends in a direction from the diamond cutting face
(107) to the position sensor (320).

A tobacco cutting machine according to claim 1,
wherein when the position sensor (320) in the sens-
ing position determines that the diamond cutting face
(107) is at an optimal position, the position sensor is
moved from the sensing position to the idle position
by the arm (324).

A method of adjusting the position of adiamond (106)
in a tobacco cutting machine as claimed in claims 1
to 10, the diamond (106) comprising a cutting face
(107), the method comprising:

providing a position sensor (320) for determining
the position of the diamond cutting face (107);
arranging the position sensor (320) proximal
said diamond (106);

providing a device (322) for adjusting the posi-
tion of the diamond (106);

determining the position of said diamond cutting
face (107) with the position sensor (320);
communicating the position of the diamond cut-
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ting face (107) to the device (322);
adjusting the position of the diamond (106) by a
predetermined amount with the device (322).

12. Amethod according to claim 11, wherein the position
of the diamond (106) is adjusted by a predetermined
amount in response to the position of the diamond
cutting face (107) communicated by the position sen-
sor (320).

13. A method according to claim 11 or 12, wherein the
method is performed while the cutting machine is in
operation.

Patentanspriiche

1. Tabakschneidmaschine, die einedrehbare Trommel
umfasst, wobei die genannte Trommel ferner meh-
rere vom Umfang der Trommel vorstehende Messer
umfasst,

wobei die Tabakschneidmaschine ferner eine
Schleifscheibe zum Scharfen und Halten des
Profils der Messer umfasst, und dariiber hinaus
eine Justiervorrichtung zum Justieren der Posi-
tion eines Diamanten in der Tabakschneidma-
schine umfasst, wobei der Diamant (106) eine
Schneidflache (107) umfasst, und wobei die
Vorrichtung Folgendes umfasst:

einen Positionssensor (320) zum Bestimmen
der Position der Diamantschneidflache (107)
und einer Vorrichtung (322) zum Justieren der
Position des Diamanten, wobei

der Positionssensor (320) zum Ubermitteln der
Position der Diamantschneidflache (107) zu der
Vorrichtung (322) ausgelegt ist und die Vorrich-
tung zum Justieren der Position des Diamanten
(106) um einen vorbestimmten Betrag als Re-
aktion auf die Ubermittlung vom Positionssen-
sor (320) ausgelegt ist,

wobei ferner

der Positionssensor (320), in einer Erfassungs-
konfiguration, zum Bestimmen und Ubermitteln
der Position der Diamantschneidflache (107)
ausgelegt ist,

dadurch gekennzeichnet, dass

die Vorrichtung ferner einen Arm (324) zum Be-
wegen des Positionssensors (320) von der Er-
fassungskonfiguration in eine Ruhekonfigurati-
on ausgelegt ist, wo er fern von der N&he der
Diamantschneidflache (107) ist, und

der Arm (324) auf einer rotierenden Scheibe
(325) angeordnet ist, wobei die rotierende
Scheibe um eine Achse im Wesentlichen lot-
recht zur Diamantjustierachse rotiert.

2. Tabakschneidmaschine nach Anspruch 1, wobeider
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1.

Positionssensor einen Luftdruckmesser (326) um-
fasst.

Tabakschneidmaschine nach Anspruch 2, wobeider
Luftdruckmesser (326) eine regulierte Luftversor-
gung zum Strémen von einer ersten Offnung zu einer
zweiten Offnung umfasst, wobei sich die zweite Off-
nung in der Nahe der Diamantschneidflache (107)
befindet, in der Erfassungskonfiguration, und wobei
eine Druckdifferenz tiber die zweite Offnung von ei-
nem Wandler erfasst wird und proportional zum Ab-
stand zwischen der zweiten Offnung und der Dia-
mantschneidflache (107) ist.

Tabakschneidmaschine nach Anspruch 1, wobeider
Positionssensor einen Laser umfasst.

Tabakschneidmaschine nach Anspruch 1, wobeider
Positionssensor eine optische Erfassungsvorrich-
tung umfasst.

Tabakschneidmaschine nach einem vorherigen An-
spruch, wobei die Erfassungskonfiguration des Po-
sitionssensors (320) beim Erfassen der Position der
Diamantschneidflache (107) kontaktlos ist.

Tabakschneidmaschine nach einem vorherigen An-
spruch, wobei der Diamant (106) in einer Schneid-
maschine aufgenommen und an einem statischen
Teil der Schneidmaschine befestigt ist.

Tabakschneidmaschine nach einem vorherigen An-
spruch, wobei die zum Justieren der Position des
Diamanten (106) ausgelegte Vorrichtung (322) ei-
nen Schrittmotor (330) umfasst.

Tabakschneidmaschine nach einem vorherigen An-
spruch, wobei die Position des Diamanten im We-
sentlichen entlang einer Justierachse justiert wird,
die in einer Richtung von der Diamantschneidflache
(107) zum Positionssensor (320) verlauft.

Tabakschneidmaschine nach Anspruch 1, wobei,
wenn der Positionssensor (320) in der Erfassungs-
position feststellt, dass die Diamantschneidflache
(107) in einer optimalen Position ist, der Positions-
sensor von dem Arm (324) von der Erfassungsposi-
tion in die Ruheposition bewegt wird.

Verfahren zum Justieren der Position eines Diaman-
ten (106) in einer Tabakschneidmaschine nach den
Anspriichen 1 bis 10, wobei der Diamant (106) eine
Schneidflache (107) aufweist, wobei das Verfahren
Folgendes beinhaltet:

Bereitstellen eines Positionssensors (320) zum
Bestimmen der Position der Diamantschneidfla-
che (107);
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Anordnen des Positionssensors (320) in der Na-
he des genannten Diamanten (106);
Bereitstellen einer Vorrichtung (322) zum Jus-
tieren der Position des Diamanten (106);
Bestimmen der Position der genannten Dia-
mantschneidflache (107) mit dem Positionssen-
sor (320);

Ubermitteln der Position der Diamantschneid-
flache (107) zu der Vorrichtung (322);
Justieren der Position des Diamanten (106) um
einen vorbestimmten Betrag mitder Vorrichtung
(322).

Verfahren nach Anspruch 11, wobeidie Position des
Diamanten (106) um einen vorbestimmten Betrag
als Reaktion auf die Position der von dem Positions-
sensor (320) Ubermittelten Position der Dia-
mantschneidflache (107) justiert wird.

Verfahren nach Anspruch 11 oder 12, wobeidas Ver-
fahren im laufenden Betrieb der Schneidmaschine
ausgeflihrt wird.

Revendications

Machine de coupe de tabac comprenant un tambour
rotatif, ledit tambour comprenant en outre une plu-
ralité de couteaux quifont saillie a partir de la circon-
férence du tambour,

la machine de coupe de tabac comprenant en
outre une roue de meulage agencée de fagon a
afflter et @ maintenir le profil des couteaux, et
comprenant encore en outre an appareil de ré-
glage pour régler la position d’un diamant dans
la machine de coupe de tabac, le diamant (106)
comprenant une face de coupe (107) et 'appa-
reil comprenant :

un capteur de position (320) pour déterminer la
position de la face de coupe du diamant (107)
et un dispositif (322) agencé de facon a régler
la position du diamant, cas dans lequel

le capteur de position (320) est agencé de fagon
a communiquer la position de la face de coupe
du diamant (107) au dispositif (322) et le dispo-
sitif est agencé de fagon a régler la position du
diamant (106) suivant une ampleur prédétermi-
née en réaction a la communication en prove-
nance du capteur de position (320),

en outre cas dans lequel

le capteur de position (320) est agencé de fagon
a déterminer et a communiquer la position de la
face de coupe du diamant (107) lorsqu’il se trou-
ve dans une configuration de détection,
caractérisée en ce que

'appareil comprend en outre un bras (324)
agencé de facon a déplacer le capteur de posi-
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tion (320) a partir de la configuration de détec-
tion jusqu’a une configuration de repos dans la-
quelle il est distant du voisinage de la face de
coupe du diamant (107), et

le bras (324) estagencé suruneroue enrotation
(325), cas dans lequel laroue enrotation tourne
autour d’un axe qui est sensiblement perpendi-
culaire a I'axe de réglage du diamant.

Machine de coupe de tabac selon la revendication
1, le capteur de position comprenant un indicateur
de pression d’air (326).

Machine de coupe de tabac selon la revendication
2, lindicateur de pression d’air (326) comprenant
une alimentation d’air régulée agencée de fagon a
s’écouler a partir d’'un premier orifice jusqu'a un
deuxiéme orifice, le deuxiéme orifice étant localisé
a proximité de la face de coupe du diamant (107)
pendant la configuration de détection et cas dans
lequel une différence de pression en travers du
deuxiéme orifice est détectée par un transducteur et
est proportionnelle a la distance entre le deuxiéme
orifice et la face de coupe du diamant (107).

Machine de coupe de tabac selon la revendication
1, le capteur de position comprenant un laser.

Machine de coupe de tabac selon la revendication
1, le capteur de position comprenant un appareil de
détection optique.

Machine de coupe de tabac selon n’importe quelle
revendication précédente, la configuration de détec-
tion du capteur de position (320), au moment de dé-
tecter la position de la face de coupe du diamant
(107), étant sans contact.

Machine de coupe de tabac selon n’importe quelle
revendication précédente, le diamant (106) étant lo-
gé a l'intérieur d’'une machine de coupe et étant fixé
a une partie statique de la machine de coupe.

Machine de coupe de tabac selon n’importe quelle
revendication précédente, le dispositif (322) agencé
pour régler la position du diamant (106) comprenant
un moteur pas-a-pas (330).

Machine de coupe de tabac selon n’importe quelle
revendication précédente, la position du diamant
étant réglée sensiblement le long d’un axe de régla-
ge qui s’étend dans un sens allant de la face de cou-
pe du diamant (107) jusqu’au capteur de position
(320).

Machine de coupe de tabac selon la revendication
1, lorsque le capteur de position (320) dans la posi-
tion de détection détermine que la face de coupe du
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diamant (107) se trouve a une position optimale, le
capteur de position étant déplacé a partir de la po-
sition de détection jusqu’a la position de repos par
le bras (324).

Procédéde réglage de la position d’undiamant (106)
dans une machine de coupe de tabac selon les re-
vendications 1 a 10, le diamant (106) comprenant
une face de coupe (107), le procédé comprenant les
opérations consistant a :

mettre a disposition un capteurde position (320)
pour déterminer la position de la face de coupe
du diamant (107) ;

agencer le capteur de position (320) a proximité
dudit diamant (1086) ;

mettre a disposition un dispositif (322) pour ré-
gler la position du diamant (106) ;

déterminer la position de ladite face de coupe
du diamant (107) a I'aide du capteur de position
(320) ;

communiquer la position de ladite face de coupe
du diamant (107) au dispositif (322) ;

régler la position du diamant (106) suivant une
ampleur prédéterminée a laide du dispositif
(322).

Procédé selon larevendication 11, la position du dia-
mant (106) étant réglée suivant une ampleur prédé-
terminée enréaction a la position de la face de coupe
dudiamant (107) ayant été communiquée par le cap-
teur de position (320).

Procédé selon la revendication 11 ou 12, le procédé
étant réalisé pendant que la machine de coupe est
en fonctionnement.
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BZABALYOZO BERENDEZES

SZABADALNI IGENYPONTOK

1. Dohanyvago gep. ameiynek forgathatd dobja van, ahol & dob szamos késsel van elidtva,
amulvek kiglinak a dob kerilatsbdy

8 dohanyvago gep vabba tartaimas sgy kossorikarongoet, amely tgy van slrendezve, hogy
élexze &¢ fennlartea a kések profiat tovabba taralmaz meg egy szabdlyozd berendezést, amely a
dohanyvago gepben elrenderstt gvemant helyzatének szabdlvozasdra szolgdl, ahol a gydmant (108
vagifeltietial (107} van kialakitva, és ahol a berendezés tartalmax

helyzetérzekald slemet (320), amely a gyémant vagafelidetének (107) halyzetmeghatéroza-
sara szolgal, tovabba a gvamdnt halyzetdt seabdlyozd olyan eszkézt (322), ahol

a helyzetéraekeld slem {3203 dgy vean elrendezve, hogy fovabbitea a gyémant vagdieliilets
nek (107} helyzetére vonatkord jelst az esckazhor (322), tovabbs az esehdz Ggy van elrendezve.
hogy a helyzetarzékeld (320} altal tovahbitoft jel alapjan & gyamant (106} belyzetét sltre meghatarn
zott mérigkben szabalyorzs,

&8 ahol fovabba

& helyretorzekeld slem (320) drzékeltel helyzotéban maghatdromza a gydmdnt vagdielilets-
nek (107} halyzeléd és tovaldiitja az sire vonatkozd jelet,

azzal felternnzve. hogy

a berendezeés tovabbd arialimar egy kad (324}, arosly ugy van elrendesve, hogy o helyzetér
Zékeld slemet (320) elmozditss drzikedd halyratebdl semieges helyzatébs, amelvben tavolabl van a
gydmant vagdialilatetdl {107), és

a kar (324} forgdtarcaan (328} van elrendezve, ahol & forgdtdross olyan tengsly korit forag,
amely & gyemantszabalyozd tengelyrs Bnyegdben merdleges.

204z 1, igdnypont szerintl dohanyvagd gép, shol a helyzetdrzékeld! manométer (126} képezi.

3 A igenypont szerintl dohdnyvégd gép. ahol & manometermek (328 elsd nyildstol maso-
dil nyitasha dramoltatd, szabalyozolt isglorras egysége van, ahol a masodik nyias kozel van a qyé-
mantvagd feliletéher (107}, amikor vz érzékald helyzetdbarn van, &s ahal & masodik nylldson &t felle-
pé. a masoedik nyilds &5 8 gyémant vagdfalliete (107) kozoll tvolssggal aranyos yonidskiltnbed.
get jaladd érzékeh.

4. Az 1 igénypont szenint dehanyvagsd gép, ahol & helyzelérzékald Bzen araimaz,

8.4z 1. igénypont szerintl dohdnyvagd gep, ahol @ helyzetérzékalt optikal Srzékels berende-
sést tartalmaz.

0. Az &zl igényponiok barmalyike szerintl dehdnyvagd gép, ahol a gydmant vagdfeliietat
{107} érzdkal helyzaterzdhald slom (320) érintkazés nslkil érzakel

7. Az elBz0 igénypontol barmelyike szetinti dohanyvags gép, shol a gysmant {106} vags-
gépben van elrendezve, 48 a vagogep Slidrésedhez van rigsitve.
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8. Az eldzd igénypontok barmelyike szerinti dohdnyvagd gép. ahol ax eszkoz (322) gy van
elrendezve, hogy ssabalyozza a gyémant {108) halyzetetl, és léptetémotorral (330} van siiatva.

¢ Az sltzd igdnypontok birmelyike szernti duhanyvags qép, ahol 8 gyémant helyzelat te-
nysgaben @ Qyemant vagofaiiletstsl (107) o helyzetorzdkeld elem (320} rdnyaban huzddd szabalyo-
zotengely mentdn alliGuk.

10, Az 1 igénypont szerintl dohdnyvagd ap, ahol az érzékeld helyzetdben lewd helyzatirze.
ket by (320) meghstarozes 3 gyemant vagofeltletének (107) optimalis helyzetel. és a hulyzeter
zékeld Srockeld helvzelebdl o kar (324) segitségével semiages halyzetbe mozdul,

11. Eldras a2 1.~ 10 igsnypontok harmelyike szarint dohanyvags gépben elrendezeft gye-
mant {108} helyzetenek szabslyozdsara, ahol ol gydmantnak (106} vagdfeillete (1075 van, ssahobax
sliaras soran;

helysetérzskeld elemet {320 alkalmazunk @ gyémant vagdfeliiete (107) helyzetének megha-
ToERsara;

3 helyzeldrzeheld slamet (320} a gyémarthoz {108) kiszel helysrzli &

& gyemant {108) helyzetének szabdlyozasdra 5z0igald ssgkazt (322} rendexink el

meghatdrozzubk a gyémant vagofelilatének {(107) helyzetst a helyzelgrzexeld elemmel (330};

a gyémant vagofeliletének (107) helyzetével Osscefiggd ielet fovabblunk az pszkahoz

s,
£2
330
3>

S

altre meghatdrozett ménekben szabslyozzuk a gyémant {106) helyzelat az exekozzel (322)

12, & 11, igénypont szerinti efidras, ahol a gyérmant (106} helyzetét meghatdrozolt mértskben
srabalyozsuk & helyzotérzékeld alam (320} Altal kiHAOR, a gyémant vagofelilatének (107] halyzetere
vonatkozd jel alapjan.

13, A 11, vagy 12, igénypontok szerintl eliards, ahol az eljgrast » dohanyvago gép mikodese
kozhen hajtiuk végre.



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

