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Description

Field of the invention

[0001] The present invention relates to a web cutting
apparatus, especially suitable for cutting the printed web
output from a web-fed printing machine, into sheets.

Background of the invention

[0002] In web-fed printers, it is often desired for the
output product to be in the form of sheets. As the printed
webs exits the printer, it is necessary to cut the web into
sheets at desired positions on the web, usually between
discrete images. Although devices are known for cutting
a web while it continues to move, they are difficult to
control, and take no account of any variations in the
speed of the web. It has therefore been proposed to stop
the movement of the web while cutting takes place.
Since the movement of the web through the printer can-
not usually be stopped, a web buffer is provided be-
tween the printer and the cutting apparatus. An up-
stream web drive continuously feeds the web into the
buffer. A downstream web drive intermittently feeds the
web from the buffer to a cutting station. While the web
is stationary in the cutting station, further web from the
printer builds up in the buffer. The built-up quantity of
web material in the buffer is run down between cutting
actions. (As used herein, the terms "upstream" and
"downstream" relate to positions relative to the web buff-
er.)
[0003] A web sizing intermittent feeder of this type is
shown in the PATENT ABSTRACT JP 59 138 550 A.
[0004] However, such an apparatus may only be ca-
pable of cutting with an accuracy of, say, ±0.5 mm. In
some applications a higher accuracy of, say, ±0.2 mm
is required.
[0005] The inaccuracy of the prior art devices derives,
in part, from variations in the speed of the web leaving
the printer, slippage of the web over the drive rollers,
variations in the thickness of the web and variations in
the elasticity of the web, possibly as a result of changing
environmental conditions.
[0006] It is an object of the present invention to pro-
vide a web cutting apparatus, and a method for cutting
a web, in which greater accuracy can be obtained.

SUMMARY OF THE INVENTION

[0007] We have discovered that this objective, and
other useful benefits can be achieved by the provision
of upstream and downstream measuring devices for
measuring the nominal length of the web fed into and
from the web buffer, to enable the length of the web in
the web buffer to be calculated and a control device to
control operation of the downstream web drive and of
the cutting station, thereby to enable cutting of the web
at the cutting station at predetermined locations on the

web.
[0008] Thus, according to a first aspect of the inven-
tion, there is provided a web cutting apparatus compris-
ing an upstream web drive for continuously feeding a
web to be cut into a web buffer, and a downstream web
drive for intermittently feeding the web from the buffer
to a cutting station, characterised by an upstream meas-
uring device for measuring the nominal length of the web
fed into the web buffer, a downstream measuring device
for measuring the nominal length of the web fed from
the web buffer, and a control device responsive to infor-
mation received from the upstream and downstream
measuring devices to calculate the length of the web in
the web buffer and to control operation of the down-
stream web drive and of the cutting station, in response
thereto, thereby to enable cutting of the web at the cut-
ting station at predetermined locations on the web.
[0009] According to a second aspect of the invention,
there is provided a method of cutting a web comprising
continuously feeding a web into a web buffer with an
upstream web drive, intermittently feeding the web from
the buffer to a cutting station with a downstream web
drive, and cutting the web at the cutting station, charac-
terised by calculating the length of the web in the web
buffer by measuring the nominal length of the web fed
into the buffer and measuring the nominal length of the
web fed from the buffer, and controlling the operation of
the downstream web drive and the cutting station in re-
sponse thereto, thereby to enable cutting of the web at
the cutting station at predetermined locations on the
web.
[0010] The buffer may comprise a movable balance
roller over which the web passes. A position sensing de-
vice, such as a servo potentiometer, may be included
for determining the position of the movable roller and
supplying information relating to the sensed position to
the control device. Although the length of the web in the
web buffer may theoretically be calculated from the dif-
ference between the nominal length of web fed into the
buffer and the nominal length of web fed from the buffer,
a number of factors contribute to the possibility of this
calculation being in error. For example, slippage of the
web at the upstream web drive may result in a shorter
length of web being fed into the buffer. Slippage of the
web at the downstream web drive may result in a shorter
length of the web being fed from the buffer. Stretching
of the web may result in a longer web length in the buffer.
By determining the position of the movable roller in the
web buffer, such errors can be identified and the control
device can be programmed to respond thereto.
[0011] The apparatus may further comprise a sensor
positioned between the downstream web drive and the
cutting station to sense timing marks located on the web,
the control device being responsive to information re-
ceived from the sensor.
[0012] In one embodiment of the invention, signals
from the sensor are responded to only during a period
of time within which a timing mark is expected to arrive
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at the sensor. That is, the control device effectively
opens a sensor window for a period when a timing mark
is expected. By this provision, inadvertent operation of
the cutting device by sensing of other marks on the web
can be avoided. The timing marks need not therefore
positioned in the lateral margins beyond the printed im-
age on the web.
[0013] While it is known to provide timing marks in the
margins of the printed web, where no other printing
takes place, some applications prefer not to waste this
space, but rather to provide the timing marks between
the images. The sensing of such timing marks is how-
ever difficult, because the sensing devices used have
to distinguish between the timing marks and the images.
The present invention enables the use of timing marks
in the spaces between the images enabling the control
device to predict when an inter-image space is in the
vicinity of the sensor and only to react to the timing
marks at this time. In this manner, confusion between
the timing marks and the images is avoided.
[0014] The control device controls the operation of a
cutting device provided at the cutting station in response
to information received from the upstream and down-
stream measuring devices. This feature enables the
sensor to be spaced from the cutting station and enables
the timing marks to be positioned, if desired, at a location
other than the exact point where the web is to be cut.
[0015] Preferably, the downstream web drive is
stopped, and the web is stationary, while the web is be-
ing cut at the cutting station.
[0016] A cutting knife is preferably provided at the cut-
ting station and an associated knife transport device is
provided for driving the knife across the width of the web,
thereby to cut the web. A rotary cutting knife may be
used, together with an associated knife transport device
for driving the knife across the width of the web, thereby
to cut the web into sheets. The knife transport device
may comprise a movable carriage which carries the ro-
tating cutting knife and which is supported from a con-
tinuous drive belt extending across the width of the ap-
paratus. The drive belt is suitably driven by a stepping
motor or by a DC motor with associated encoder. The
carriage may be supported for movement across the
width of the web by the engagement of a running wheel
in a guide rail.
[0017] To reduce the time during which the web is sta-
tionary, the web cutting device may be adapted to cut
the web in either direction of travel. Usually, a single
knife is provided to make a single cut in the web. It is
also possible to provide, for example, two knives, oper-
ating in parallel, adapted to cut away a strip of the web
material. This may be useful if it is desired to cut away,
and dispose of, that inter-image portion of the web in
which the timing marks have been printed. This useful
effect can also be obtained with a single knife construc-
tion, by operating the knife twice, i.e. back and forth, with
an intermediate advancement of the web.
[0018] The apparatus according to the invention may

be coupled to a printer capable of printing discrete im-
ages on the web, the control device being responsive to
information indicative of the position of each discrete im-
age on the web. In this manner, the apparatus is able to
cut the web at desired locations, even when the size and
spacing of the printed images are not constant.
[0019] The upstream measuring device may be in the
form of an encoder device associated with the upstream
web drive, such as a rotational encoder which produces
pulses indicative of the rotation of an upstream web
drive roller. The downstream web drive and the down-
stream measuring device are preferably constituted by
a stepping motor. By the provision of these features, the
web buffer may be stabilised.
[0020] Operation of the downstream web drive is pref-
erably selected between at least three modes, namely:

(i) a first mode in which the downstream web drive
is driven at a speed in relation to the speed of the
upstream web drive such as to maintain a constant
web path length in the buffer;
(ii) a second mode in which the downstream web
drive is stopped while the web is being cut at the
cutting station; and
(iii) a third mode in which the downstream web drive
is driven at such a speed in relation to the speed of
the upstream web drive as to reduce the web path
length in the buffer.

[0021] Where the web buffer comprises a movable
balance roller over which the web passes, the down-
stream web drive is preferably controlled so as to main-
tain a constant position for the balance roller during the
first mode.
[0022] Preferably, the second and third modes follow
a predetermined profile which defines the relationship
between the speed of the downstream web drive and
time.
[0023] In a preferred embodiment of the invention, the
control device is programmed to take account of a
number of factors, namely:

- the distance between the printer and the buffer,
- the distance between the buffer and the sensor,
- the length between the sensor and the cutting sta-

tion,
- the relative position of the timing mark with respect

to the desired position of the web cut;
- the nominal relationship between the circumfer-

ence of the upstream web drive roller and the
number of the pulses generated by the encoder per
revolution of the upstream drive roller; and

- the nominal relationship between the circumfer-
ence of the downstream web drive roller and the
number of steps performed by the stepping motor
per revolution of the downstream web drive roller.

[0024] The parameters associated with these factors
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may be determined by prior calibration of the apparatus.
[0025] The control device is preferably programmed
with a correction factor, which takes account of any er-
rors due to variations in the effective diameter of the
drive rollers (the web thickness is indeed part of the ef-
fective driving diameter), slippage between the web and
the drive rollers, and vibrations causing possible small
encoder errors. This correction factor may be deter-
mined from time-to-time by comparing the expected po-
sition of a timing mark on the web with the actual position
thereof or by comparing the total number of pulses re-
ceived from the encoder with the total number of steps
performed by the stepping motor for a period of time at
the end of which the balance roller in the web buffer lies
at the same balance position.
[0026] The speed of the web is measured solely
through the position sensing device of the balance roller,
which provides a less accurate measurement than an
encoder positioned on the upstream web drive in the
short term, but a more accurate measurement in the
long term. Thus it is simply necessary to regulate the
speed of the downstream web drive so as to keep the
position of the balance roller constant. This arrange-
ment provides a more accurate long term measurement,
because the balance roller position integrates every er-
ror in time. Thus, even if the error between the web
speed and the encoder output were to be very small, the
balance roller eventually would move out of its balance
position.
[0027] On the other hand, the encoder on the up-
stream web drive is useful because it provides a more
accurate measurement in the short term, when it comes
to predicting the position of timing marks in the first few
metres of web length. The encoder on the upstream web
drive is also useful for calculating the correction factor
to be applied by comparing the expected position of a
timing mark on the web with its actual position. Although
the length of the web in the buffer could be calculated
from the encoder output over time, more processing
time and capacity would be required compared with the
direct measurement which characterises the present in-
vention.
[0028] The invention will now be further described,
purely by way of example, with reference to the accom-
panying drawings, in which:

Figure 1 is a schematic illustration of a web cutting
apparatus according to the invention, coupled to a
printer;

Figure 2 is a perspective view of an embodiment of
the invention as schematically illustrated in Figure
1; and

Figure 3 is an illustration of a portion of a web pass-
ing through the apparatus shown in Figure 1, the
web carrying images of variable length.

[0029] As shown in Figure 1, a web cutting apparatus
10 is coupled to a printer 12 capable of printing discrete
images 14 on a web 16 (see Figure 3). The apparatus
comprises an upstream web drive roller 18, in contact
with an opposing nip counter roller 20, driven by a motor
22 which is in turn controlled by the control system (not
shown) of the printer 12. The web drive roller 18 contin-
uously feeds the web 16 from the printer 12 over a freely
rotating upstream guide roller 23 into a web buffer 24.
The buffer 24 comprises a freely rotating balance roller
26 over which the web 16 passes. The balance roller 26
is carried on one end of an arm 30, the other end of
which is pivoted about a fixed point 32. The balance roll-
er 26 thereby constitutes a movable roller, the vertical
position of which determines the length Lb of the web
path 34 in the buffer 24.
[0030] A rotational encoder 36 is mounted on the web
drive roller 18. The encoder 36 produces pulses indica-
tive of the rotation of the web drive roller 18.
[0031] The web passes from the web buffer 24 over
a freely rotating downstream guide roller 25 to a down-
stream web drive roller 38, in contact with an opposing
nip counter roller 40, driven by a stepper motor 42, is
provided for intermittently feeding the web 16 from the
buffer 24 to a cutting station 44.
[0032] Although it is possible to use the web drive roll-
ers 18 and 38 at the entrance to the web buffer 24, there-
by dispensing with the guide rollers 23 and 25, we prefer
the arrangement shown in Figure 1 where the web drive
rollers 18 and 38 operate on a portion of the web which
is substantially straight. This arrangement avoids errors
arising due to variations in the thickness of the web.
[0033] A cutting device 48 is provided at the cutting
station 44. The cutting device includes a cutting knife 50
and an associated knife transport device for driving the
knife 50 across the width of the web 16, thereby to cut
the web 16 into sheets 76 which fall into a sheet tray 78.
As seen more clearly in Figure 2, the knife transport de-
vice comprises a movable carriage 52 which carries the
rotating cutting knife 50. The carriage 52 is supported
from a continuous drive belt 80 which extends across
the width of the apparatus. The drive belt 80 passes over
a pulley 82 driven by a stepping motor 84. The carriage
52 is supported for movement across the width of the
web by the engagement of a running wheel 86 in a guide
rail 88.
[0034] A sensor 54 is positioned between the web
drive 38 and the cutting station 44 to sense timing marks
56 located on the web 16. As seen in Figure 3, the timing
marks 56 are located between the discrete images 14
on the web 16, that is within the inter-image spaces 58
on the web. The timing marks 56 are spaced from each
other by a distance D, which may, or may not, be con-
stant, depending upon the nature of the images to be
printed.
[0035] Referring back to Figure 1, a control device 28
in the form of a microprocessor, is provided to control
operation of the web drive roller 38. The control device
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28 receives pulses from the rotational encoder 36 via
line 60 and signals from the sensor 54 via line 64. The
control device 28 also receives information from the
printer 12 indicative of the position of each discrete im-
age 14 on the web 16. A servo potentiometer 66 sensi-
tive to the position of the arm 30, is connected to the
control device 28 by line 70. The control device 28 sends
stepping instructions to the stepper motor 42 via line 74.
[0036] The apparatus operates as follows.
[0037] The web 16 is continuously fed from the printer
12 into the buffer 24 by the web drive roller 18. The web
drive roller 18 operates at the speed of the printer which,
while continuous, is not necessarily constant. The en-
coder device 36 generates pulses indicative of the op-
eration of the web drive roller 18 and passes these puls-
es via line 60 to the control device 28.
[0038] The web 16 is intermittently fed from the buffer
24 to the cutting station 44 by the web drive roller 38
driven by the stepping motor 42 in response to signals
from the control device 28 via line 74.
[0039] The web 16 is cut at the cutting station 44. The
control device is programmed to control the stepping
motor 42 of the web drive roller 38 to ensure that cutting
of the web 16 at the cutting station 44 takes place at
predetermined locations on the web 16.
[0040] The control device controls the operation of the
web drive roller 38 as follows.
[0041] Initially, the control device 28 causes the web
drive roller 38 to be driven at the same speed (as meas-
ured in terms of web displacement per unit time) as that
of the web drive roller 18, as sensed by the servo po-
tentiometer 66. Thereby, a constant web path length Lb
is maintained in the buffer 24, as indicated by solid lines
in Figure 1. During this phase, the position of the bal-
ance roller 26 is theoretically constant, at a balance po-
sition. Should any change in the web path length occur
despite the web drive rollers 18 and 38 running at the
same speed, perhaps due to some slippage or localised
stretching of the web, the consequential upward or
downward movement of the arm 30 is sensed by the
servo potentiometer 66 and the control device 28 reacts
to increase or decrease the speed of the web drive roller
38 in compensation. In this manner, the web buffer 24
is stabilized.
[0042] The control device 28 is programmed for ex-
ample as set out below, to calculate when the web needs
to be cut. From the information received from the printer
12, the control device 28 can calculate the distance
which a timing mark 56 printed on the web 16 by the
printer 12 has to travel from the printer 12 before being
expected to be positioned beneath the sensor 54. After
feeding the calculated number of pulses to the down-
stream web drive motor 42 the web 16 has been ad-
vanced so that an inter-image space 58 has reached the
vicinity of the sensor 54. The timing mark 56, located in
this inter-image space 58 on the web 16, is sensed by
the sensor 54. Signals from the sensor 54 are passed
to the control device 28. Given a constant web path dis-

tance P between the sensor 54 and the cutting station
44 and knowing the displacement of the timing marks
relative to desired cutting position on the web, the con-
trol device is able to calculate how many further pulses
need to be fed to the motor 42 to feed sufficient further
web to the cutting station 44 in order to ensure that the
web is cut at the desired position. At this point, the con-
trol device 28 initiates a predefined web control and cut-
ting sequence. This may include a predefined slow-
down phase for the downstream web drive motor 42 until
the web drive roller 38 stops. As a consequence, the
web 16 in the cutting station is then stationary. At the
same moment, the control device 28 triggers operation
of the cutting knife 50. The web 16 is stationary while it
is being cut.
[0043] During this time however, the web drive roller
18 continues to run at the speed of the printer 12, there-
by feeding web material into the buffer 24. The web path
length Lb in the buffer 24 therefore increases, enabling
the movable balance roller 26 to fall under its own
weight, the arm 30 carrying this roller pivoting about the
fixed point 32. This position is shown in broken lines in
Figure 1.
[0044] After the web has been cut, the predefined web
control and cutting sequence includes a speed up phase
for the downstream web drive motor 42 to, for example,
double normal speed, so as to reduce the web path
length Lb in the buffer 24. This causes the movable bal-
ance roller 26 to be pulled upwards as viewed in Figure
1, with the arm 30 pivoting about the fixed point 32. This
upward movement of the balance roller 26 continues so
long as the downstream web drive roller 38 is driven at
a greater speed than the upstream web drive roller 18.
The web control and cutting sequence then includes a
slow-down phase for the downstream web drive motor
42 to normal speed. Once the normal speed is reached,
the balance roller 26 ceases to rise and the web buffer
24 is again stabilized, until the next cutting operation oc-
curs.
[0045] The control device is programmed to respond
to the following relationship:

where:

L = the distance (e.g. in mm) which a timing mark
printed on the web by the printer 12 has to travel
from the printer 12 before being expected to be po-
sitioned beneath the sensor 54,
La = the distance (mm) between the printer 12 and
the buffer 24,
Lb = the length (mm) of the web in the buffer 24, and
Lc = the distance (mm) between the buffer 24 and
the sensor 54.

[0046] The parameters La, and Lc are constant and

L = La + Lb + Lc,
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can be determined by prior calibration of the apparatus.
The length Lb of the web in the buffer 24 is calculated
from the cumulative count of the upstream encoder 36
(from the beginning of web movement) and the total
number of pulses fed to the downstream drive motor 42.
The encoder count is thereby converted into an equiv-
alent motor step count through the use of a calibration
factor which takes into account any tolerances of the
mechanical components. The calculated length is fur-
ther subjected to a correction based upon measure-
ments of previous marker position errors, if any.
[0047] In an alternative embodiment, the length Lb of
the web in the buffer 24 is calculated on the basis of the
cumulative count of the encoder 36, the total number of
pulses fed to the drive motor 42, the signal from the po-
tentiometer 66, a timing signal from the printer 12 and
previous marker position measurements. This process
uses a calibration factor which includes the relationship
between encoder and downstream motor counts for a
given length of web movement, thereby including all me-
chanical tolerances. The process also uses a mathe-
matical relationship between the balance roller position
and the approximate web length in the buffer. All these
signals are combined into an Lb-estimation with an ac-
curacy high enough to allow accurate cutting of a printed
web without the need for timing marks.
[0048] Having determined L, the number of pulses
which need to be fed to the motor 42 before opening the
sensor detection window can be determined. Once the
mark is detected, the number of further pulses which
need to be fed to the motor 42 to bring the web into the
cutting position is calculated by the relationship:

where

ΣS = the total number of steps to be performed by
the stepping motor 42 (pulses),
Kout = the nominal relationship between the circum-
ference of the downstream web drive roller 38 and
the number of steps performed by the stepping mo-
tor 42 per revolution of the downstream web drive
roller 38 (mm/pulse),
P = the web path distance (mm) between the sensor
54 and the cutting station 44, and
Ld = the displacement (mm) of the timing marks rel-
ative to desired cutting position on the web.

[0049] At a predetermined moment during the feeding
of these further pulses to the motor 42, a slow-down pro-
file is initiated so that the speed of the motor 42 reaches
zero when all these further pulses have been fed there-
to.
[0050] In a further alternative embodiment, a refer-
ence table is generated containing values for Lb corre-
sponding to predetermined positions of the balance roll-

KoutΣS = P + Ld,

er 26. The length Lb of the web in the buffer 24 is calcu-
lated from the cumulative count of the upstream encoder
36 and the total number of pulses fed to the downstream
drive motor 42. The signal from the potentiometer 66 is
measured and a corresponding reference value of Lb is
determined from the reference table. This reference val-
ue of Lb is compared with the calculated value of Lb and
when appropriate a corresponding correction may be
performed. This approach may obviate the need of
measuring timing marks.

Reference Number List

[0051]

web cutting apparatus 10
printer 12
discrete images 14
web 16
web drive roller 18
nip counter roller 20
motor 22
web buffer 24
balance roller 26
control device 28
arm 30
fixed point 32
length Lb
web path 34
rotational encoder 36
web drive roller 38
nip counter roller 40
stepper motor 42
cutting station 44
cutting device 48
knife 50
carriage 52
sensor 54
timing marks 56
inter-image spaces 58
line 60
line 64
servo potentiometer 66
line 70
line 74
sheets 76
tray 78
drive belt 80
pulley 82
stepping motor 84
running wheel 86
guide rail 88
distance D
web path distance P
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Claims

1. A web cutting apparatus comprising an upstream
web drive (18) for continuously feeding a web (16)
to be cut into a web buffer (24), and a downstream
web drive (38) for intermittently feeding said web
(16) from said web buffer (24) to a cutting station
(44), characterised by an upstream measuring de-
vice (36) for measuring the nominal length of said
web (16) fed into said web buffer (24), a down-
stream measuring device (38) for measuring the
nominal length of said web (16) fed from said web
buffer (24) and a control device (28) responsive to
information received from said upstream and down-
stream measuring devices (36, 38) to calculate the
length (Lb) of said web (16) in said web buffer (24)
and to control operation of said downstream web
drive (38) and of said cutting station (44) in re-
sponse thereto, thereby to enable cutting of said
web (16) at said cutting station (44) at predeter-
mined locations on said web (16).

2. An apparatus according to claim 1, wherein said
web buffer (24) comprises a movable balance roller
(26) over which said web (16) passes.

3. An apparatus according to claim 2 further compris-
ing a position sensing device (66) for sensing the
position of said movable balance roller (26) and
supplying information relating to said position to
said control device.

4. An apparatus according to any preceding claim, fur-
ther comprising a sensor (54) positioned between
said downstream web drive (38) and said cutting
station (44) to sense timing marks (56) located on
said web (16), said control device (28) being re-
sponsive to information received from said sensor
(54).

5. An apparatus according to claim 1, wherein said up-
stream measuring device is an encoder device (36)
associated with said upstream web drive (18).

6. An apparatus according to any preceding claim,
wherein said downstream web drive and said down-
stream measuring device are constituted by a step-
ping motor (38).

7. An apparatus according to any preceding claim,
wherein a cutting knife (50) is provided at said cut-
ting station (44) and an associated knife transport
drive device (52) is provided for driving said knife
(50) across the width of said web (16), thereby to
cut said web (16).

8. An apparatus according to any preceding claim
coupled to a printer (12) capable of printing discrete

images (14) on said web (16), said control device
(28) being responsive to information indicative of
the position of each discrete image (14) on said web
(16).

9. A method of cutting a web comprising continuously
feeding a web (16) into a web buffer (24) with an
upstream web drive (18), intermittently feeding said
web (16) from said web buffer (24) to a cutting sta-
tion (44) with a downstream web drive (38), and cut-
ting said web (16) at said cutting station (44), char-
acterised by calculating the length (Lb) of said web
(16) in said web buffer (24) by measuring the nom-
inal length of said web (16) fed into said web buffer
(24), and measuring the nominal length of said web
(16) fed from said web buffer (24), and controlling
the operation of said downstream web drive (38)
and said cutting station (44) in response thereto,
thereby to enable cutting of said web (16) at said
cutting station (44) at predetermined locations on
said web (16).

10. A method according to claim 9, wherein said web
buffer (24) comprises a movable balance roller (26)
over which said web (16) passes, said calculation
of the length (Lb) of said web (16) in said web buffer
(24) taking account of the sensed position of said
balance roller (26).

11. A method according to claim 9 or 10, wherein said
downstream web drive (38) is stopped, and said
web (16) is stationary, while said web (16) is being
cut at said cutting station (44).

12. A method according to claim 11, wherein operation
of said downstream web drive (38) is selected be-
tween at least three modes, namely:

(i) a first mode in which said downstream web
drive (38) is driven at a speed in relation to the
speed of said upstream web drive (18) such as
to maintain a constant web path length (Lb) in
said buffer (24);
(ii) a second mode in which said downstream
web drive (38) is stopped while said web (16)
is being cut at said cutting station (44); and
(iii) a third mode in which said downstream web
drive (38) is driven at such a speed in relation
to the speed of said upstream web drive (18)
as to reduce said web path length (Lb) in said
buffer (24).

13. A method according to claim 9, further comprising
sensing timing marks (56) located on said web (16)
by use of a sensor (54) positioned between said
downstream web drive (38) and said cutting station
(44), and controlling said downstream web drive
(38) in response to information received from said

11 12



EP 1 044 915 B1

8

5

10

15

20

25

30

35

40

45

50

55

sensor (54).

14. A method according to claim 13, wherein signals
from said sensor (54) are responded to only during
a period of time within which a timing mark (56) is
expected to arrive at said sensor (54).

Patentansprüche

1. Vorrichtung zum Schneiden einer Bahn mit einem
vorgeschalteten Bahnantrieb (18) zum ununterbro-
chenen Zuführen einer in einen Bahnpuffer (24) zu
schneidenden Bahn (16) und einem nachgeschal-
teten Bahnantrieb (38) zum intermittierenden Zu-
führen einer Bahn (16) vom Bahnpuffer (24) zu ei-
ner Schneideeinrichtung (44), gekennzeichnet
durch eine vorgeschaltete Messeinrichtung (36)
zum Messen der Nennlänge der in den Bahnpuffer
(24) zugeführten Bahn (16), eine nachgeschaltete
Messeinrichtung (38) zum Messen der Nennlänge
der vom Bahnpuffer (24) zugeführten Bahn (16) und
eine Steuereinrichtung (28), welche auf von den
vor- und nachgeschalteten Messeinrichtungen (36,
38) empfangene Daten reagiert, um die Länge (Lb)
der Bahn (16) im Bahnpuffer (24) zu berechnen und
den Betrieb des nachgeschalteten Bahnantriebs
(38) und der Schneideeinrichtung (44) davon ab-
hängig zu steuern, um dadurch ein Schneiden der
Bahn (16) an der Schneideeinrichtung (44) an vor-
bestimmten Positionen auf der Bahn (16) zu ermög-
lichen.

2. Vorrichtung nach Anspruch 1, wobei der Bahnpuffer
(24) eine bewegbare Ausgleichrolle (26) umfasst,
über welche die Bahn (16) geht.

3. Vorrichtung nach Anspruch 2, welche weiter eine
Lagefühleinrichtung (66) zum Abtasten der Position
der bewegbaren Ausgleichrolle (26) und zum Zu-
führen von Positionsdaten zur Steuereinrichtung
umfasst.

4. Vorrichtung nach einem der vorangehenden An-
sprüche, welche weiter einen Sensor (54) zum Ab-
tasten von auf der Bahn (16) positionierten Zeitmar-
ken (56) umfasst, welcher zwischen dem nachge-
schalteten Bahnantrieb (38) und der Schneideein-
richtung (44) positioniert ist, wobei die Steuerein-
richtung (28) auf vom Sensor (54) empfangene Da-
ten ausspricht.

5. Vorrichtung nach Anspruch 1, wobei die vorge-
schaltete Messeinrichtung eine Codiereinrichtung
(36) ist, welche dem vorgeschalteten Bahnantrieb
(18) zugeordnet wird.

6. Vorrichtung nach einem der vorangehenden An-

sprüche, wobei der nachgeschaltete Bahnantrieb
und die nachgeschaltete Messeinrichtung aus ei-
nem Schrittmotor (38) bestehen.

7. Vorrichtung nach einem der vorangehenden An-
sprüche, wobei ein Schneidemesser (50) an der
Schneideeinrichtung (44) vorgesehen ist und eine
zugeordnete Antriebseinrichtung (52) für den Mes-
sertransport zum Antreiben des Messers (50) über
die Breite der Bahn (16) vorgesehen ist, um da-
durch die Bahn (16) zu schneiden.

8. Vorrichtung nach einem der vorangehenden An-
sprüche, welche mit einem zum Drucken von ein-
zelnen Bildern (14) auf die Bahn (16) fähigen Druk-
ker (12) verbunden ist, wobei die Steuereinrichtung
(28) auf Daten ausspricht, welche für die Position
jedes einzelnen Bildes (14) auf der Bahn (16) be-
zeichnend sind.

9. Verfahren zum Schneiden einer Bahn, welches ein
ununterbrochenes Zuführen einer Bahn (16) in ei-
nen Bahnpuffer (24) mit einem vorgeschalteten
Bahnantrieb (18), ein intermittierendes Zuführen
der Bahn (16) vom Bahnpuffer (24) zu einer
Schneideeinrichtung (44) mit einem nachgeschal-
teten Bahnantrieb (38) und das Schneiden der
Bahn (16) an der Schneideeinrichtung (44) um-
fasst, gekennzeichnet durch das Berechnen der
Länge (Lb) der Bahn (16) im Bahnpuffer (24) durch
Messen der Nennlänge der in den Bahnpuffer (24)
zugeführten Bahn (16) und Messen der Nennlänge
der vom Bahnpuffer (24) zugeführten Bahn (16),
und das Steuern des Betriebs des nachgeschalte-
ten Bahnantriebs (38) und der Schneideeinrichtung
(44) davon abhängig, um dadurch das Schneiden
der Bahn (16) an der Schneideeinrichtung (44) an
vorbestimmten Positionen auf der Bahn (16) zu er-
möglichen.

10. Verfahren nach Anspruch 9, wobei der Bahnpuffer
(24) eine bewegbare Ausgleichrolle (26) umfasst,
über welche die Bahn (16) geht, wobei bei der Be-
rechnung der Länge (Lb) der Bahn (16) im Bahnpuf-
fer (24) die abgetastete Position der Ausgleichrolle
(26) in Betracht gezogen wird.

11. Verfahren nach Anspruch 9 oder 10, wobei der
nachgeschaltete Bahnantrieb (38) angehalten wird
und die Bahn (16) feststehend ist, während die
Bahn (16) an der Schneideeinrichtung (44) ge-
schnitten wird.

12. Verfahren nach Anspruch 11, wobei der Betrieb des
nachgeschalteten Bahnantriebs (38) aus minde-
stens drei Betriebsarten ausgewählt wird, nämlich:

(i) einer ersten Betriebsart, bei welcher der
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nachgeschaltete Bahnantrieb (38) in einer Ge-
schwindigkeit im Verhältnis zur Geschwindig-
keit des vorgeschalteten Bahnantriebs (18) an-
getrieben wird, um so eine konstante Bahn-
weglänge (Lb) im Puffer (24) aufrechtzuerhal-
ten;

(ii) einer zweiten Betriebsart, bei welcher der
nachgeschaltete Bahnantrieb (38) angehalten
wird, während die Bahn (16) an der Schneide-
einrichtung (44) geschnitten wird; und

(iii) einer dritten Betriebsart, bei welcher der
nachgeschaltete Bahnantrieb (38) in solch ei-
ner Geschwindigkeit im Verhältnis zur Ge-
schwindigkeit des vorgeschalteten Bahnan-
triebs (18) angetrieben wird, um die Bahnweg-
länge (Lb) im Puffer (24) zu verringern.

13. Verfahren nach Anspruch 9, welches weiter das Ab-
fühlen von auf der Bahn (16) positionierten Zeitmar-
ken (56) mittels eines zwischen dem nachgeschal-
teten Bahnantrieb (38) und der Schneideeinrich-
tung (44) positionierten Sensors (54) und das Steu-
ern des nachgeschalteten Bahnantriebs (38) in Ab-
hängigkeit vom Sensor (54) empfangenen Daten
umfasst.

14. Verfahren nach Anspruch 13, wobei nur während
einer Zeitperiode auf Signale vom Sensor (54) rea-
giert wird, innerhalb welcher eine Ankunft einer
Zeitmarke am Sensor (54) erwartet wird.

Revendications

1. Appareil de coupe de bande comprenant un entraî-
nement de bande en amont (18) pour apporter en
continu une bande(16) devant être coupée à un
égaliseur de bande(24), et un entraînement de ban-
de en aval (38) pour apporter par intermittence la-
dite bande(16) depuis ledit égaliseur de bande(24)
à un poste de coupe (44), caractérisé par un dis-
positif de métrage en amont (36) pour mesurer la
longueur nominale de ladite bande(16) apporté
audit égaliseur de bande(24), un dispositif de mé-
trage en aval (38) pour mesurer la longueur nomi-
nale de ladite bande(16) apporté depuis ledit éga-
liseur de bande(24) et un dispositif de commande
(28) sensible aux informations reçues desdits dis-
positifs de métrage en amont et en aval (36, 38)
pour calculer la longueur (Lb) de ladite bande(16)
dans ledit égaliseur de bande(24) et pour comman-
der le fonctionnement dudit entraînement de bande
en aval (38) et dudit poste de coupe (44) en réponse
à celui-ci, permettant ainsi la coupe de ladite bande
(16) au niveau dudit poste de coupe (44) à des en-
droits prédéterminés de ladite bande(16).

2. Appareil selon la revendication 1, dans lequel ledit
égaliseur de bande(24) comprend un rouleau mo-
bile d'équilibre (26) au dessus duquel passe ladite
bande(16).

3. Appareil selon la revendication 2, comprenant de
plus un dispositif de détection de position (66) pour
détecter la position dudit rouleau mobile d'équilibre
(26) et fournir des informations relatives à ladite po-
sition audit dispositif de commande.

4. Appareil selon l'une quelconque des revendications
précédentes, comprenant de plus un détecteur (54)
placé entre ledit entraînement de bande en aval
(38) et ledit poste de coupe (44) pour détecter des
repères de synchronisation (56) situés sur ladite
bande(16), ledit dispositif de commande (28) étant
sensible aux informations reçues dudit détecteur
(54).

5. Appareil selon la revendication 1, dans lequel ledit
dispositif de métrage en amont est un dispositif de
codage (36) associé audit entraînement de bande
en amont (18).

6. Appareil selon l'une quelconque des revendications
précédentes, dans lequel ledit entraînement de
bande en aval et ledit dispositif de métrage en aval
se composent d'un moteur pas à pas (38).

7. Appareil selon l'une quelconque des revendications
précédentes, dans lequel un couteau de coupe (50)
est prévu au niveau dudit poste de coupe (44) et un
dispositif d'entraînement de transport de couteau
associé (52) est prévu pour entraîner ledit couteau
(50) sur toute la largeur de ladite bande(16) et ainsi
couper ledit bande(16).

8. Appareil selon l'une quelconque des revendications
précédentes, accouplé à une imprimeuse (12) ca-
pable d'imprimer des images discrètes (14) sur la-
dite bande(16), ledit dispositif de commande (28)
étant sensible aux informations indiquant la position
de chaque image discrète (14) sur ladite bande(16).

9. Procédé de coupe de bande comprenant l'apport
continu d'un bande(16) à un égaliseur de bande(24)
à l'aide d'un entraînement de bande en amont (18),
l'apport par intermittence de ladite bande(16) de-
puis ledit égaliseur de bande(24) à un poste de cou-
pe (44) à l'aide d'un entraînement de bande en aval
(38), et la coupe de ladite bande(16) au niveau dudit
poste de coupe (44), caractérisé par le calcul de
la longueur (Lb) de ladite bande(16) dans ledit éga-
liseur de bande(24) par mesure de la longueur no-
minale dudit bande(16) apporté audit égaliseur de
bande(24), et par mesure de la longueur nominale
de ladite bande(16) apporté depuis ledit égaliseur
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de bande(24), et la commande de fonctionnement
dudit entraînement de bandeen aval (38) et dudit
poste de coupe (44) en réponse à celui-ci, permet-
tant ainsi la coupe de ladite bande(16) au niveau
dudit poste de coupe (44) à des endroits prédéter-
minés de ladite bande(16).

10. Procédé selon la revendication 9, dans lequel ledit
égaliseur de bande(24) comprend un rouleau mo-
bile d'équilibre (26) au dessus duquel passe ladite
bande(16), ledit calcul de la longueur (Lb) de ladite
bande(16) dans ledit égaliseur de bande(24) tenant
compte de la position détectée dudit rouleau d'équi-
libre (26).

11. Procédé selon la revendication 9 ou 10, dans lequel
ledit entraînement de bande en aval (38) est arrêté
et ladite bande(16) est immobile, tandis que ladite
bande(16) est coupé au niveau dudit poste de cou-
pe (44).

12. Procédé selon la revendication 11, dans lequel le
fonctionnement dudit entraînement de bande en
aval (38) est sélectionné parmi au moins trois mo-
des, à savoir :

(i) un premier mode dans lequel ledit entraîne-
ment de bande en aval (38) est entraîné à une
vitesse en rapport avec la vitesse dudit entraî-
nement de bande en amont (18) afin de main-
tenir constante une longueur de chemin de
bande(Lb) dans ledit égaliseur (24) ;
(ii) un deuxième mode dans lequel ledit entraî-
nement de bande en aval (38) est arrêté tandis
que ladite bande(16) est coupé au niveau dudit
poste de coupe (44) ; et
(iii) un troisième mode dans lequel ledit entraî-
nement de bande en aval (38) est entraîné à
une vitesse en rapport avec la vitesse dudit en-
traînement de bande en amont (18) afin de ré-
duire ladite longueur de chemin de bande(Lb)
dans ledit égaliseur (24).

13. Procédé selon la revendication 9, comprenant de
plus la détection de repères de synchronisation (56)
situés sur ladite bande(16) au moyen d'un détecteur
(54) placé entre ledit entraînement de bande en
aval (38) et ledit poste de coupe (44) et la comman-
de dudit entraînement de bande en aval (38) en ré-
ponse à des informations reçues dudit détecteur
(54).

14. Procédé selon la revendication 13, dans lequel des
signaux provenant dudit détecteur (54) ne génèrent
de réponse que pendant un intervalle de temps
dans lequel l'arrivée d'un repère de synchronisation
(56) est attendue au niveau dudit détecteur (54).
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