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DEVICE FOR THE PRINT-REFERENCED CUTTING 
OF A PRINTED WEB 

BACKGROUND OF THE INVENTION 

l. Field of the Invention 
The present invention relates to devices for cutting a 

printed web of paper or plastic material into discrete 
lengths, and in particular to devices for the print 
referenced cutting of printed blanks for soft cigarette 
packages, using a feed roller cooperating with a 
counter roller. 

2. Description of the Prior Art 
Devices for unwinding a continuous web from a sup 

ply roll and for cutting it into a‘series of blanks are 
known from the prior art. They feature a rotating feed 
drum with a cutting knife arranged on its periphery, the 
feed drum cooperating with a counter roller for both 
the cutting operation and the web advancing action. 

Prior art devices of this kind, however, have the dis 
advantage of producing an invariable distance of web 
advance during each cutting cycle, thereby allowing 
registration errors that may occur between the printed 
patterns on the continuous web and the placement of 
the cut to accumulate. 

SUMMARY OF THE INVENTION 

It is an objective of the present invention to suggest 
an improved device for the cutting of continuous 
printed webs where the placement of the cut is continu 
ously referenced against the print on the web and the 
exact distance of web advance is adjusted accordingly, 
in order to compensate for any irregularities in the lon 
gitudinal spacing of the print patterns on the web and 
/or for slippage that may occur on the circumference 
of the web-advancing feed drum. 
The present invention proposes to attain the above 

objective by suggesting a novel device in which the cir 
cumference of the feed drum is slightly shorter or 
longer than the desired length of a cut printed blank, 
and where means are provided on the circumference of 
the feed drum which are depressible under the pressure 
of a counter roller so as to temporarily increase or de 
crease the effective drum circumference in response to 
a measurement of the position of the printed pattern in 
relation to the angular position of the cutting knife on 
the feed drum, as provided by a suitable monitoring 
unit. 
Thus, the slightly undersized or over sized circumfer 

ence of the feed drum in relation to the distance be 
tween successive printed patterns on the web will nor 
mally cause the printed blanks to be cut a small amount 
too short or too long, followed by a cumulative rear 
ward shift or forward shift of the registration of the pat 
tern in relation to the cutting knife, ifit were not for the 
arrangement of a controllable momentary change in 
the effective feed drum circumference, by means of 
which the length of the cut printed blank can be in 
creased or decreased, in response to the actual position 
of the printed patterns on the continuous web, regard 
less of cumulative errors in the distance between suc 

cessive printed patterns which may have been caused 
in the printing operation or otherwise. This selective 
change in the effective circumference of the feed drum 
is obtained, according to the present invention, by pro 
viding on the feed drum a circumference portion which 
is depressible radially, whereby the effective length of 
the web-engaging drum circumference is changed as a 
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function of the radial depression. The distance over 
which the web is advanced during one revolution of the 
feed drum is accordingly increased or decreased by a 
given amount. The depression of the preferably resil 
ient circumferential portion of the feed drum is ob 
tained by means of an adjustably positioned counter 
roller which, for this purpose, is subjected to a short, 
precisely timed approach motion, during which it is 
pressed more strongly against the feed drum circumfer 
ence. The counter roller approach motion is controlled 
by a print registration monitoring unit which operates 
in synchronism with the rotation of the cutting knife on 
the feed drum__ and which signals any lag in the print 
registration on the endless printed web, as the latter is 
unwound from a supply roll. In a preferred embodi 
ment of the invention, this print registration monitoring 
unit includes a photoelectric cell which responds to the 
passage of certain reference marks on the printed web 
in front of the cell. 
The novel device of the invention has the advantage 

of great simplicity, in that it utilizes the feed drum and 
the counter roller which are normally used for the ad 
vancing of the printed web and for cutting it into 
blanks, to perform the additional function of continu 
ously compensating for variations in print registration. 
Thus, there are no additional elements required over 
which the printed web has to run, and which would 
complicate the web guidance, possibly reducing the ef 
?ciency of the device, while increasing its tendency to 
operational breakdown. The suggested novel device, 
therefore, uses the previously necessary feed drum and 
counter roller combination, adding only a depressible 
circumference portion to the drum, and arranging the 
counter roller on a bearing support which permits a 
controlled approach motion of the counter roller 
against the feed drum. 

In order to obtain this additional approach motion of 
the counter roller against the feed drum, the invention 
further suggests, in a preferred embodiment, that the 
counter roller be journalled on a pivotable tumbling 
lever which is retainable in its normal position by 
means of a solenoid controlled latch pin and which, 
when the solenoid is energized, is pivoted under the in 
?uence of a tumbler spring, thereby approaching the 
counter roller against the feed drum through the action 
of an eccentric. According to a further feature of the 
preferred embodiment of the invention, the opposite 
end of the tumbler lever carries a cam follower, coop 
erating with a disc cam rotating in synchronism with 
the feed drum. This disc cam has an appropriately re 
cessed circumferential portion which permits the pivot 
ing motion of the tumbler lever during the angular mo 
tion range in which the counter roller faces the depress 
ible circumference portion of the feed drum, while the 
remaining circumference of the cam disc holds the cam 
follower and the tumbler lever to their normal position 
in which the latch pin can re-engage the lever. The re 
sult is an accurately timed approach motion of the 
counter roller against the feed drum. The distance of 
the approach motion is adjustable through an adjust 
ment of the orientation of the eccentric carrying the 
counter roller in relation to the tumbler lever. The fre 
quency with which this corrective approach motion is 
executed is determined by the reading of the photo 
electric cell. 
The actual design of the feed drum with its compress 

ible circumference portion may vary, depending upon 
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the specific requirements of application. Thus, the de 
pressible surface portion may be in the form of a resil 
ient peripheral pressure cushion constituting a certain 
circumference portion of the feed drum, the counter 
roller deforming the cushion locally in conformance 
with its curvature, as suggested in the preferred em 
bodiment of the invention. Alternatively, the depress 
ible circumference portion may be provided in the 
form of a spring-biased radially movable pressure pis 
ton, or in the form of a similarly spring-biased, hinged 
pressure segment, occupying, for example, one-half of 
the feed drum circumference. In this case, however, the 
normally oversize drum circumference is selectively 
decreased. 

In order to further enhance the accuracy of ‘web ad 
vance, the preferred embodiment of the invention fur 
ther suggests that in addition to the feed drum and 
counter roller combination carrying the cutting knife, 
there be arranged ahead of them a second feed drum 
and counter roller combination, the feed drum having 
again a depressible circumference portion and the 
counter roller being adapted for a similar selective ap 

' proach motion, controlled by a print registration moni 
toring unit. This duplication of the variable— 
circumference web advancing feature produces a more 
sensitive adjustment of the web advance, with the addi 
tional advantage that the forces necessary for the un 
winding and movement of the printed web need not be 
produced by the feed drum carrying the Cutting knife. 
Especially the irregularly occurring deceleration forces 
are thereby kept away from the knife-carrying feed 
drum. A spring-biased idler arranged between the two 
feed drums assures an even web tension at the second 
feed drum. ‘ 

The preferred embodiment of the invention, as men 
tioned, further provides for a convenient adjustment of 
the distance of the approach motion of the counter rol 
lers from the normal position of their tumbler levers, 
through a simple angular adjustment of the eccentric 
which carries the bearings of the counter rollers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further special features and advantages of the inven 
tion will become apparent from the description follow 
ing below, when taken together with the accompanying 
drawings which illustrate, by way of examples, several 
embodiments of the invention, represented in the vari 
ous ?gures as follows: 
FIG. 1 shows in a schematic representation a mecha 

nism con?guration embodying the invention and corre 
sponding to a side view thereof; 
FIG. 2 shows a partial transverse section through the 

device of FIG. 1, the section being taken along line 
II—II thereof; 
FIG. 3 shows a second version of a feed drum, as part 

of a modi?ed embodiment of the invention; and 
FIG. 4 shows a third version of the feed drum, as part 

of another modi?ed embodiment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The device of the invention, illustrated in FIG. 1 in 
a schematical manner only, is designed for the cutting 
of a continuous printed web 1 which is unwound from 
a supply roll 2. The unwinding and advance of web 1 
is obtained by means of two pairs of cooperating rol 
lers, each pair consisting of a feed drum 3 or 3a and of 
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ya counter roller 4 or 4a, respectively. The web portion 
running between the two roller pairs is engaged by an 
idler 5. The latter is mounted on a pivotable idler lever 
6 and biased by a tension spring 7 which maintains a 
constant web tension between the two roller pairs, re 
gardless of variations in web length. 
The feed drum 3 of the second roller pair is equipped 

with a cutting knife 8 arranged on its periphery, the 
knife 8 cooperating with the counter roller 4 so as to 

cut a single blank from the printed web 1 during each 
drum revolution. Each cut blank carries the same 
printed pattern. This roller pair thus not only advances 
the web 1, but also cuts it into a series of printed 
blanks. The latter may be labels, package blanks, or the 
like, especially blanks for soft packages of cigarettes. 

In the embodiment shown in FIG. 1, each of the two 
feed drums 3 and 3a have on one portion of the periph 
ery a resiliently compressible cushion 9 which repre 
sents a depressible circumference portion of the feed 
drum. The counter roller 4 or 4a, respectively, which 
cooperates with this depressible circumference portion 
and with the remaining periphery of the feed drum to 
advance the printed web 1, is supported on a tumbler 
lever 10 or 10a, respectively, the lever being pivotable 
between a normal position in which the roller pair ad 
vances a web length equal to 3.14 times the diameter 
of the feed drum, and an approach position in which 
the counter roller 4 or 4a, presses into the peripheral 
cushion 9 or drum 3 or 30, respectively. The two tum 
bler levers l0 and 10a are biased toward this approach 
position by means of tension springs 11 and 11a, re 
spectively, the levers being selectively held in their nor 
mal position by means of a trigger mechanism. This 
trigger mechanism consists of a latch pin 12 controlled 
by a solenoid 13, as shown in FIG. 2. There, it can be 
seen that, when the solenoid 13 is energized, it retracts 
the latch pin 12 from the tumbler lever 10, allowing the 
latter to make its approach motion. 
The timing, duration, and distance of the approach 

motion of the counter rollers 4 and 4a against their co 
operating feed drums 3 and 3a, as determined by the 
pivoting motion of the tumbler levers l0 and 10a, are 
controlled by means of a cam follower 14 arranged on 
the tumbler lever and engaging a disc cam 15 rotating 
in synchronism with the feed drums 3 and 3a. The disc 
cam 15 has on its periphery a recessed cam portion or 
depression 16 into which the cam follower 14 can de 
scend for the approach motion of the tumbler lever. 
The depression 16 of the disc cam 15 thus determines 
both the timing and the distance of the approach mo 
tion of the counter roller 4 against the peripheral cush 
ion 9, if an approach motion has been triggered by the 
solenoid 13. 
The two feed drums 3 and 3a have a diameter which 

gives them a circumference which is just slightly 
smaller than the circumference which would be needed 
to advance the printed web 1 from one printed pattern 
to the next. Thus, when the web 1 is so positioned that 
the cutting knife 8 cuts a printed blank at the proper 
registration, the next cut will produce a slightly short 
cut blank, unless the effective circumference of the 
feed drum is corrected to produce a slightly long cut 
blank. Such a circumference correction is obtained 
through the approach motion of the counter rollers 4 
and 4a against the circumferential cushions 9 of the 
feed drums 3 and 3a, respectively, whereby the effec 
tive circumference on the feed drums is temporarily in 
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creased to a length which is just slightly greater than 
the distance between two printed patterns on web 1, 
thereby reducing or eliminating any lag of the printed 
web 1 in relation to the cutting knife 8. The increase in 
the effective circumference of the feed drum is ob~ 
tained through the depression of its peripheral cushion 
9 under the approach motion of the counter roller, 
which thereby impresses its smaller curvature into the 
cushion 9 and produces a sinuous curvature of momen 
tarily increased length, so that an additional small in 
crement of web length is advanced between the roller 
pair. 
As mentioned, the approach motion of the counter 

rollers 4 and‘ 4a is not performed during each revolu 
tion of the feed drums 3 and 30, but is triggered selec 
tively, whenever the printed web 1 lags behind the cut 
ting knife 8. That condition is monitored by means of 
a print registration monitoring unit, consisting essen 
tially of a photoelectric cell 17 which, at a given angu 
lar position of the feed drum 3, veri?es the position of 
a reference mark on the printed web 1. If that mark is 
in the proper place, or slightly ahead, the photoelectric 
cell will not respond. In‘this case, no approach motion 
between the roller pair will occur, because the latch pin 
12 retains the tumbler lever 10 in its normal position. 
But, if the photoelectric cell 17 ?nds the reference 
mark on the printed web 1 lagging behind, it will trigger 
the solenoid 13 to retract the latch pin 12, thereby re 
leasing the tubler lever 10 to be pivoted under the in?u 
ence of the tumbling spring 1], when the cam follower 
14 reaches the depression 16 of the disc cam 15. This 
circumference correction on the feed drums is re 
peated, if necessary, for a number of consecutive 
‘*long" cuts, so that the position of the printed pattern 
on the continuously running web 1 advances to its de 
sired position. at'which point the photoelectric cell 17 
no longer triggers the corrective approach motion. 
Since the tumbler levers 10 and 10a are maintained in 
their normal position during a major portion of each 
revolution, the latch pin 12, when released by the sole 
noid 13, will reengage the tumbler lever 10, as soon as 
the corrective advance is no longer required. The latch 
pin 12 then remains engaged, until the photoelectric 
cell 17 signals a new lag of the web 1. Thus, the device 
of the invention will alternatingly produce a series of 
slightly “short” cut blanks, followed by a series of 
slightly “long“ cut blanks. with the printed pattern ac 
curately registered on the blanks. 
The disc earns 15 and their cooperating cam follow 

ers 13 determine, during each revolution, both the 
exact timing and the displacement of the approach mo 
tion of the counter rollers on the tumbler levers 10 and 
10a, respectively. Obviously, this approach motion 
must coincide with the angular position of the periph 
eral cushion 9 against the counter rollers. Thus, both 
the timing and the distance of the approach motion can 
be adjusted by replacing the disc cam 15 with a cam 
having a different depression 16. On the other hand, 
the position of the counter rollers 4 and 4a is also ad 
justable in relation to their feed drums 3 and 30. by ad 
justing the orientation of the eccentrics on which they 
are journalled in relation to the tumbler levers l0 and 

100, respectively. 
The the arrangement of FIG. 1 illustrates a second 

photoelectric cell 17a controlling the first roller pair 
3a, 4a. Alternatively, the ?rst roller pair may be re 
placed by a variable-speed advancing device whose 
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6 
speed is adjusted in response to the web tension ahead 
of the cutter feed drum 3, as re?ected by the position 
of the spring-biased idler 5. 
The depressible peripheral cushion 9 of the feed 

drums 3 and 3a is preferably of a resilient compressible 
material, such as rubber, occupying a portion of the 
drum circumference. However, alternative depressible 
circumference portions may be provided on the feed 
drums, as shown in FIGS. 3 and 4, for example. Here, 
a solid, radially biased member of metal or plastic ma 
terial forms a portion of the drum circumference. In 
FIG. 3, the depressible member is a pressure piston 18 
which is normally held in alignment with the periphery 
of drum 3 by means of a compression spring 19, against 
which it is depressible under the approach motion of 
the counter roller (not shown). In the embodiment of 
FIG. 4, the depressible member is a pressure segment 
20 which is hinged to the drum 3 on one of its extremi 
ties and biased radially outwardly by a spring 21 on its 
opposite extremity. Again, an approach motion of the 
counter roller depresses the segment 20 radially in 
wardly, thereby temporarily decreasing the effective 
circumference of the feed drum. Obviously, in this 
case, as in the case of the pressure piston of FIG. 3, the 
print registration monitoring unit responds to a lead de 
viation of a reference mark, rather than to a lag devia 
tion, the entire operation being otherwise identical. 

It should be understood, of course, that the foregoing 
disclosure describes only preferred embodiments of the 
invention and that it is intended to cover all changes 
and modi?cations of these examples of the invention 
which fall within the scope of the appended claims. 

I claim: ' 

1. In an apparatus for cutting a continuous web, hav 
ing regularly spaced printed patterns or other readable 
markings thereon, into a series of blanks whose cuts are 
positioned substantially at the same distance with refer 
ence to the printed pattern, regardless of cumulative 
deviations in the web advance and/or in the pattern 
spacing on the web, a device for varying the web ad 
vance per cutting cycle in reference to the position of 
the printed pattern on the web, the device comprising 
in combination: 
a pair of web advancing rollers, engaging the printed 
web from opposite sides, one roller being a feed 
drum, rotating at constant speed, the other roller 
serving as a counter roller; 

a radially oriented cutting knife on the periphery of 
the feed drum, cutting the web once during each 
drum revolution so as to obtain, with each cut, a 
printed blank of a length corresponding to the cir 
cumference of the feed drum; 

a deformable circumference portion on the feed 
drum de?ned by a radially depressible member of 
the feed drum; 

a circumference on the feed drum with, in the ab 
sence of deformation of said circumference por 
tion, advances a blank length which is slightly less 
than the distance at which the printed patterns are 
spaced on the web; . 

means for forcibly approaching the counter roller 
against the feed drum during that angle of drum 
revolution in which the roller faces the deformable 
circumference portion of the drum, thereby de 
pressing said member of the drum and temporarily 
increasing its effective circumference, so as to ad 
vance a blank length which is longer than that 
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which would be advanced without such depression; 
and 

means for selectively controlling the approaching 
means to execute, or not to execute, said approach 
motion during any given drum revolution, in re 
sponse to the position of the printed pattern on the 
web in relation to the angular position of the cut 
ting knife on the drum. 

2. A device as de?ned in claim 1, wherein: 
the counter roller approaching means includes a 
pivotable tumbler lever carrying the counter roller 
at a small distance from the pivot center of the le 
ver, and a tumbler spring engaging said lever, the 
latter being pivotable between a normal position in 
which the counter roller cooperates with the feed 
drum without depressing its depressible member, 
and an approach position in which said depression 
takes place; said spring biasing the tumbler lever 
toward its approach position; and 

the approach controlling means is a means for selec 
tively blocking the tumbler lever from executing 
the counter roller approach motion. 

3. A device as de?ned in claim 2, wherein 
the counter roller approaching means further in 
cludes means for holding the tumbler lever in its 
normal position, against the tumbler spring, during 
that angle of drum revolution in which the counter 
roller does not face the deformable circumference 
portion of the feed drum. 

4. A device as de?ned in claim 2, wherein the 
counter roller approaching means further includes: 
a cam follower carried by the tumbler lever; 
a control cam arranged for synchronous rotation with 
the feed drum and engaging the cam follower in a 
one-way engagement in opposition to the tumbler 
spring; 

a circular high section on the control cam holding the 
tumbler lever in its normal position, against the 
tumbler spring, during that angle of drum revolu 
tion in which the counter roller does not face the 
deformable circumference portion of the drum; 
and 

a low cam section which, when the blocking means 
is inoperative, allows the tumbler lever to execute 
the approach motion to the approach position, and 
back, the motion force being provided by the tum 
bler spring and the displacement being determined 
by the cam surface. 

5. A device as de?ned in claim 4, wherein the tum 
bler lever blocking means includes: 
a retractable blocking element which is normally po 

sitioned in the way of the tumbler lever so as to pre 
vent it from executing an approach motion; 

a spring biasing the blocking element against retrac 
tion; 

a solenoid which, when energized, retracts the block 
ing member; and 

means for selectively energizing the solenoid in re 
sponse to the position of the printed pattern on the 
web in relation to the angular position of the cut 
ting knife on the feed drum. 

6. A device as de?ned in claim 5, wherein the sole 
noid energizing means includes a photoelectric cell 
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8 
which is arranged to read a reference mark of each 
printed pattern on the moving web, at a given angular 
position of the cutting knife on the feed drum, and in 
response to its reading, to initiate energization of the 
solenoid, if the position of said reference mark is be 
hind its normal position. 

7. A device as de?ned in claim 2, wherein 
in relation to a given pivoting angle of the tumbler 

lever between said two positions, the two corre 
sponding positions of the counter roller are adjust 
able both in terms of motion distance and of the 
distance of its end positions from the feed drum, by 
an. adjustable eccentric arranged on the tumbler 
lever on which the counter roller is journalled. 

8. A device as de?ned in claim 1, wherein 
the radially depressible member of the feed drum 
which de?nes the deformable circumference por 
tion is a resiliently compressible pressure cushion 
which, in its non-compressed state, forms a part of 
a regular cylindrical outline of the feed drum. 

9. A device as de?ned in claim 1, wherein 
the radially depressible member of the feed drum 
which de?nes the deformable circumference por 
tion is a radially guided pressure piston and in 
cludes a compression spring biasing the piston out 
wardly against'an abutment, the piston forming in 
its abutted position a part of a regular cylindrical 
outline of the feed drum. 

10. A device as de?ned in claim 1, wherein 
the radially depressible member of the feed drum 
which de?nes the deformable circumference por 
tion is a pressure segment which is pivotably at 
tached to the feed drum and includes a spring bias 
ing the segment outwardly against an abutment, the 
segment forming in its abutted position a part of a 
regular cylindrical outline of the feed drum. 

1 l. A device as de?ned in claim 1, further comprising 
means for feeding the printed web to the pair of web 
advancing rollers at a variable speed, adjusted in re 
sponse to the web tension exerted by said roller pair. 

12. A device as de?ned in claim 1, further comprising 
means for feeding the printed web to the pair of web 
advancing rollers at a variable speed, adjusted in 
response to the position of the printed pattern on 
the web. 

13. A device as de?ned in claim 12, wherein: 
the web feeding means includes a second, similar pair 
of web advancing rollers, the feed drum and 
counter roller being substantially the same as those 
of the ?rst-mentioned roller pair, but for the ab 
sence of a cutting knife on the second feed drum; 
and 

the second roller pair is similarly combined with 
counter roller approaching means and selective ap 
proach controlling means, responding to the posi 
tion of the printed pattern on the web in relation to 
theangular position of the second feed drum. 

14. A device as de?ned in claim 13, wherein 
the web feeding means further includes an idler on a 

spring-loaded pivot arm for establishing an even 
web tension between the web advancing roller pair 
and the web cutting roller pair. 

* * >|< * * 


