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[57] ABSTRACT 

The present invention describes an apparatus for creasing 
and cutting an endless web of cardboard. A pair of rollers 
operates on the web while another pair of rollers is in an 
inactive position where the tools mounted on the rollers can 
be moved to new positions. When it is time for diiferent 
operations to be performed on the web the original rollers 
working on the web are removed from their working posi 
tion and the rollers previously in the inactive position are 
moved to the working position. The rollers now in the 
working position have had their tools aligned for the new 
operation while they were in the inactive position. The 
rollers originally in the working position are now in an 
inactive position where the tools on these rollers can be 
aligned for another operation. Each pair of rollers is inde 
pendently driven to spin independent of the position of the 
roller. This independent driving of the pairs of rollers allows 
the rollers in the inactive position to be spun up to speed 
before being moved into the working position. 

15 Claims, 16 Drawing Sheets 
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MACHINE FOR CREASING AND CUTTING 
ENDLESS WEBS OF CARDBOARD AND THE 

LIKE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

The invention relates to a machine for creasing and 
cutting an endless web of cardboard or the like comprising 
at least two pairs of creasing rollers and at least two pairs of 
cutting rollers. The web of cardboard being processed pasts 
between the rollers of a ?rst pair of creasing rollers and the 
rollers of a ?rst pair of cutting rollers. Another pair of 
creasing rollers and another pair of cutting rollers are 
situated in inactive positions in operate means for the 
positioning of the respective tools. 

BACKGROUND OF THE INVENTION 

In the production of cardboard sheets, for example the 
manufacture of boxes from an endless web of cardboard, it 
is frequently necessary Io change the arrangement of the 
lengthwise creasing and cutting lines in accordance with the 
orders being proeased. In general, the orders relate to rather 
limited quantities, so thai in this ?eld of the art the speed and 
punctuality of the aleration of the position of the folding and 
cutting tools comes extremely important. To this end, 
machines of various types have ken devised, initially with 
manual operation—that is to say with manual positioning 
and changing of the tools—and currently with automatic or 
semi-automatic operation. Among the most advanced 
machines for the creasing and cutting of endless webs of 
cardboard, of a known type, are machines which possess at 
least two pairs of creasing rollers, that is to say rollers 
bearing the creasing tools, and at least two pairs of cutting 
rollers. During operation, a single pair of creasing rollers 
and a single pair of cutting rollers are active: the second pair 
of creasing rollers and lhe second pair of cutting rollers are 
inactive and are arranged in an attitude which permits the 
moving and the positioning of the tools ?tted thereon. A pair 
of robots provides for the displacement of the cutting and 
creasing tools on the pair of cutting and creasing rollers 
which are presently inactive, according to a program which 
depends on the next order which is to be processed. When 
the tools on the inactive rollers have been positioned and the 
processing of the previous order is completed, the attitude of 
the machine is modi?ed in order to exchange the positions 
of the pairs of rollers, that is, to bring the rollers which were 
previously inactive into the working position, and deactivate 
those which were previously active, thus permitting the 
robots to position the crewing and cutting tools for a later 
order. 
The known machines of this type possess a number of 

diedvantages. In many of said machines, in fact, the plane in 
which the web of cardboard runs has to be modi?ed when 
the attitude of the machine is adjusted, that is to say when 
a pair of cutting rollers and a pair of creasing rollers are 
deactivated while another pair of cutting roller and another 
pair of creasing rollers are activated. This entails risks of 
irregular operation, and additionally makes it necessarry to 
use mobile surfaces for the running of the cardboard, which 
surfaces have to change attitude at each transition from the 
processing of one order to the processing of a subsequent 
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2 
order. In addition to the high cost and a particular complex 
ity of control, these machines are also very bulky, in that the 
mobile running surfac project substantially, upstream and 
downstream of the cutting and creasing zone. This is par 
ticularly disadvantageous not only because it entails an 
increase in the overall length of the processing line, but also 
because it impedes the insertion of these automatic machines 
into prearranged processing lines which are currently 
equipped with machines having manual tool replacement. 
These machines being of much more limited size. 

Furtherore. This arrangement of the pairs of cutting and 
creasing rollers in the machines of the known type renders 
the latter particularly bulky. In fact, in many of these 
machines the ?rst pair of creasing rollers and the ?rst pair of 
cutting rollers are arranged upstream (relalive to the direc 
tion of movemenl of the cardboard web) of the second pair 
of creasing rollers and the second pair of cutting rollers. This 
entails a further increase in the lengthwise bulk of the 
machine. 

A further problem associated with this type of processing 
lies in the need Io exchange the tools as rapidly as possible 
in order 10 increase the productivity of the plant. 

SUMMARY AND OBJECTS OF THE 
INVENTION 

The object of the present invention is to provide a 
machine for the creasing and cutting of an endless web of 
cardboard of the abovementioned type which permits auto 
matic, simple and rapid positioning and exchange of the 
tools, and hence rapid adaptation of the attitude of the 
machine to the various orders to be processed. and wherein 
the exchange of the tools (that is to say the replacement of 
one pair of creasing and cutting rollers by another pair of 
creasing and cutting rollers) does not involve modifying the 
trajectory followed by the cardboard web. 
A further object of the invention is to provide a machine 

which is particularly compact. and hence can be inserted in 
preexisting processing lines to replace machines using the 
manual substitution. 
These and other objects and advantages of the machine 

according to the invention, which will become apparent to 
those skilled in the art from reading the text which follows, 
are obtained substantially by means of a machine of the 
abovementioned type, wherein: at least two pairs of creasing 
rollers and at least two pairs of cutting rollers are carried by 
an angularly mobile assembly which alternately assumes 
one of at least two angular positions in order to arrange one 
of at least two pairs of creasing rollers and one of at least two 
pairs of cutting rollers in the working position; and wherein 
each pair of creasing rollers and the respective pair of cutting 
rollers are situated on opposite sides relative to the axis of 
rotation of the angularly mobile apparatus. The cardboard 
web runs substantially in line with the axis of rotation of the 
mobile apparatus, so that the working zone of the machine 
is substantially at the level of the axis of symmetry of the 
assembly of cutting and creasing rollers. with one pair of 
creasing rollers and the corresponding pair of cutting rollers 
being simultaneously active in the intermediate position, 
while the inactive creasing and cutting rollers are situated 
above and below the zone through which the cardboard 
passes, that is to say the working zone of the machine, and 
in this position the robots intervene in order to position the 
tools for the subsequent order to be processed. Once a 
processing order has been completed, the entire assembly of 
rollers rotates about the axis of rotation of the mobile 
assembly in order to exchange the cutting and creasing tools. 
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With this arrangement, a machine is obtained which is 
particularly compact in both the vertical and the horizontal 
direction, which permits rapid and simple exchange of the 
tools and does not require mobile guide surface for the 
cardboard upstream and downstream of the creasing and 
cutting rollers. 

Particularly advantageous forms of the machine accord 
ing to the invention are indicated in the attached dependent 
claims. In particular, in one possible form of embodiment, 
said pairs of creasing rollers and said pairs of cutting rollers 
are supported by a pair of angularly mobile side pieces 
carried by a bearing structure of the machine. which side 
pieces are associated with means for controlling the rotation 
of said side pieces and hence the switching of the position 
of the pairs of rollers. The means for controlling the rotation 
of saiid side pieces can in practice comprise sectors of 
toothed wheels associated with said side pieces and engag 
ing with correspoending pinions caused to rotate by an 
actuator and connected by means of a compensator bar. An 
optional intermittor may be provided in order to modify the 
rotary movement of the side pieces relative to the rotary 
movement of the actuator provided in order to actuate the 
rotation of said side pieces. 

For the operation of the machine, the two pairs of creasing 
rollers must be actuated alternately, and the same applies to 
the two pairs of cutting rollers. Consequently different 
kinematic chains have to be provided for the actuation of the 
two pairs of cutting rollers and the two pairs of creasing 
rollers. In order to obtain a machine with a compact and 
balanced structure, it is possible to arrange that on a ?rst side 
of the machine. transmission means are provided in order to 
transmit the rotary movement to a ?rst pair of creasing 
rollers and to a ?rst pair of cutting rollers, said ?rst pairs of 
rollers working simultaneously, and on the other side of the 
machine analogous transmission means may be provided in 
order to transmit the movement to a second pair of creasing 
rollers and to a second pair of cutting rollers, said second 
pairs of rollers working simultaneously, and in alternation 
with said ?rst pairs of rollers. 

In a possible form of embodiment, the transmission 
means comprise, on each side of the machine, a central 
pulley which controls the movemeal of a ?exible transmis 
sion member which is passed around pulleys which are 
coaxial with and ?xed to the rollers of a corresponding pair 
of cutting rollers and around pulleys which are coaxial with 
and ?xed to the rollers of a corresponding pair of creasing 
rollers optsite said culling rollers. 

In order to guide the cardboard, pro?les may be arranged 
between the pairs of crewing and cutting rollers and de?ne 
at least two alternate conveying paths for the cardboard with 
support and sliding surfaces for said cardboard. 

In a possible form of embodiment, one of the rollers of 
each pair of cutting rollers is axially mobile in order to bring 
together and move apart the tools of each pair of mutually 
interacting cutting tools. In orderlo obtain this axial dis 
placement, it is possible to arrange that one of the supports 
of the axially mobile roller of each pair of cutting rollers is 
mounted in a seating which is angularly mobile and 
equipped with a thread interacting with a corresponding 
thread ?xed on the corresponding mobile side piece, and that 
said angularly mobile seating is caused to oscillate angularly 
by an actuator in order to control the axial movement of said 
axially mobile roller. For regular operation during cutting, 
one of the blades of two opposing cutting tools may be ?xed 
in a resilient manner, for example by means of a rubber ring. 

At least one of the supports of each cutting roller can be 
openable in order to permit the removal and the replacement 
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4 
of the respective cutting tools and a support means may be 
provided for the cutting rollers during the operations of 
replacing the tools. 

In order to permit accurate positioning of the interacting 
tools of each pair of rollers, in a particularly advantageous 
form of embodiment each means for the positioning of the 
tools comprises a fork for the simultaneous displacement of 
two opposing tools ?tted on the rollers of a respective pair 
of rollers. 

The invention will be better understood with reference to 
the description and the attached drawing, which shows a 
practical, non-limiting exemplary embodiment of said 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a diagrammatic frontal view of the machine; 
FIG. 2 shows a diagrammatic lateral view of the bearing 

structure; 
FIG. 3 shows a frontal view of the bearing structure of the 

machine according to the invention; 
FIG. 4 shows a local section along IV—IV in FIG. 3; 
FIG. 5 shows a cross-section of the shafts bearing the 

cutting and creasing tools; 
FIG. 6 shows a cross-section of the machine at the level 

of one of the pairs of cylinders bearing the creasing tools; 
FIG. 7 shows a cross-section of the machine in line with 

one of the pairs of cylinders bearing the cutting tools; 
FIG. 7A shows an enlarged detail of FIG.7; 
FIG. 8 shows a local section along the line VIII—VIII in 

FIG. 7: 

FIG. 9 shows a local cross-section of the machine in line 
with the two shafts for transmitting the motion to the cutting 
and creasing tools; 

FIG. 10 shows a frontal view, in partial section, of the 
carriage group for moving the tools; 

FIG. 11 shows a view of the carriage of FIG. 10; 
FIG. 12 shows a local cross-section of the machine in line 

with the assembly for transmitting the oscillating movement 
for the exchange of the tools; 

FIG. 13 shows a local cross-section in line with the 
suction apertures for the cardboard trimmings; 

FIG. 14 shows a section along XIV—XIV in FIG. 13; 
FIG. 15 shows a lengthwise section through the means for 

advancing the carriage shown in FIGS. 10 and 11; and 
FIGS. 16 to 18 show a machine which may be combined 

to the machine of the preceding ?gures, to perform creasing 
lines. 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows, very diagrammatically, a front view of the 
machine according to the invention. As is illustrated in the 
?gure, the machine comprises a bearing structure produced 
by means of a pair of lateral side pieces 1 mutually con 
nected by upper and lower cross pieces 3 and 5 respectively. 
FIG. 2 shows a lateral view of the beating structure, while 
FIG. 3 shows a frontal view of said structure. The structure 
formed by the side pieces 1 and by the cross pieces 3 and 5 
is equipped with support wheels 7 which roll on correspond 
ing tracks 9 anchored to the ?oor P. Also anchored to the said 
?oor P is a thread 11 (cf. in particular FIG. 3) upon which 
acts a reducing motor 13 which is rigidly connected to the 
bearing structure 1. 3. 5 and is capable of imparting to the 
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structure transverse movements. in accordance with the 
double arrow f1 (FIG. 3), relative to the direction of 
advancement of the cardboard being processed. The trans 
verse movement according to said arrow f1 permits the 
structure 1, 3, 5—and hence the whole machine—to follow 
any transverse tiltings and movements of the cardboard 
being processed. 
The structure formed by the side pieces 1 and by the cross 

pieces 3 and 5 carries an assembly or oscillation rotary 
means which is capable of oscillating about an axis which is 
transverse relatively to the direction of advance of the 
cardboard fed to the machine. This assembly carries a 
number of pairs of shafts on which are mounted. respec 
tively, the creasing tools and the cutting tools. More spe 
ci?cally, as is shown diagrammatically in FIG. 1, the oscil 
lating assembly is formed by a pair of mobile side pieces 17 
parallel to the uprights 1, and carried by supports diagram 
matically and generically designated 19 in FIG. 1, and 
described in greater detail below with reference to FIG. 9. As 
is shown in greater detail in the section in FIG. 5 (taken in 
line with the rollers for supporting the creasing and cutting 
tools), the mobile side pieces 17 carry two pairs of rollers 21, 
22 and 24, 25, respectively, on which are ?tted creasing tools 
27, 28 and 29, 30 respectively. Between said side pieces 17 
there are also arranged two further pairs of rollers, desig 
nated 32, 33 and 34, 35 respectively, on which are ?tted the 
respective cutting tools or blades, indicated respectively by 
37, 38 and 39, 40. 
The pairs of rollers 21, 22 and 24, 25 respectively are 

mutually adjacent and are arranged in a manner such that the 
planes de?ned by the axes of the rollers 21, 22 and of the 
rollers 24, 25 respectively are mutually perpendicular. The 
pairs of rollers 32, 33 and 34, 35 are similarly arranged. As 
is apparent particularly from FIG. 5, during operation the 
cardboard C passes in the direction of the arrow fC between 
one of the two pairs of rollers carrying the creasing tools, 
hereinafter called creasing rollers, and one of the two pairs 
of rollers carrying the cutting tools, hereinafter designated 
cutting rollers. More speci?cally, in FIG. 5, the cardboard C 
passes between the pair of rollers 21, 22 and the pair of 
rollers 32,33. Within the zone de?ned by the rollers 21, 22, 
24,25 and 32, 33, 34, 35 are disposed pro?les 43, 45, 47 and 
49 de?ning two passages which are mutually inclined at an 
angle of 90' for the passage of the cardboard C. More 
speci?cally, in the attitude shown in FIG. 5, the cardboard C 
passes over the pro?les 43, 49 which possess two horizontal 
planar portions, designated 43A and 49A respectively, which 
form a support for the cardboard. In a similar manner, the 
pro?le 45 possesses a portion 45A while the pro?le 43 
possesses a further portion 43B, the portions 45A and 43B 
forming a bearing surface and running surface for the 
cardboard C when the position of the cutting and creasing 
rollers is rotated through 90° relative to the position shown 
in FIG. 5, that is to say when the cardboard passes between 
the creasing rollers 24, 25 and the cutting rollers 34, 35. This 
second position is obtained by rotation in the direction F 
(FIG. 5) of the entire group comprising the rollers 21, 22, 24, 
25, 32, 33 and 34, 35, the pro?les 43, 45, 47, 49 and the 
mobile side pieces 17. In order to obtain the rotation of this 
group, there is ?xed to each mobile side piece a toothed 
wheel sector designated 51 in FIG. 5, which engages with a 
corresponding pinion 53 that transmits an oscillating rotary 
movement obtained from control means described in greater 
detail below. The pinion 53 begins to rotate at the moment 
in which the exchange of the tools is to be effected, by means 
of rotation of the entire group carried by the mobile side 
pieces 17. 
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6 
The creasing rollers 21, 22 and the cutting rollers 32, 33 

are set to rotate by means of a ?exible transmission means 
such as a single toothed belt 55 shown diagrammatically in 
broken lines in FIG. 5, which takes the motion from a central 
pulley 57 arranged in a symmetrical position relative to the 
tool-carrying rollers. The toothed belt 55 is then passed 
around toothed pulleys 59, 61 which are coaxial with and 
?xed to the rollers 21, and 22 respectively, in order to 
transmit the rotary movement to the creasing tools; it is then 
passed around two idle pulleys 63,65, and subsequently 
around pulleys 67 and 69 which are coaxial with and ?xed 
to the rollers 33 and 32 respectively, carrying the cutting 
tools. The pulleys 57, 59, 61, 63, 65, 67, 69 are arranged on 
one side of the machine, while corresponding pulleys for the 
transmission of the motion to the other rollers 24, 25 and 34, 
35 respectively are symmetrically arranged on the opposite 
upright side of the machine. 

FIG. 6 shows a cross-section of the machine in line with 
the supports of the creasing rollers 21 and 22. As shown in 
FIG. 6, the roller 21 is carried by a shaft 71 supported by 
means of bearings 73, 75 on the mobile side pieces 17. In the 
vicinity of the left~hand end (in the drawing) of the shaft 71 
is keyed the toothed pulley 59. At said left-hand end the shaft 
71 is ?xed to a manifold 77 for the conveying of the 
compressed air for the locking of the creasing tools 27 on the 
roller 21: the pneumatic locking means for the tools are of 
a type known per se and hence not illustrated in greater 
detail. The creasing roller 22 is carried, in an analogous 
manner to the creasing roller 21, by a shaft 79 supported at 
the ends by bearings 81, 83. The bearings 81 and 83 are 
accommodated in corresponding seatings 85, 87 made in 
respective ?anges 89, 91. The ?anges 89, 91 are attached in 
respective seatings in the mobile side pieces 17. Associated 
with the shaft 79 is a manifold 80, analogous to the manifold 
77, for the compressed air for locking the creasing, tools 28 
?tted on the roller 22. 

As is clearly shown in FIG. 6, the seatings 85, 87 in which 
the bearings 81 and 83 are accommodated are eccentric 
relative to the ?anges 89, 91. Consequently, rotation of the 
?anges 89, 91 in their seatings about the respective axes 
designated A—A produces a rotary movement of the axis of 
the shaft 79 about said axis A-A, and hence a movement 
of the creasing tool 28 closer to or farther from the creasing 
tool 27. The rotation of the ?anges 89, 91 thus pennits 
regulation of the creasing pressure. In order to obtain the 
rotation of said ?anges, a reducing motor 93 is provided on 
the ?ghthand side piece 17 (in the drawing), on the output 
from which shaft is keyed a pinion 95 which engages with 
a toothed wheel 97 ?xed to the ?ange 91. The rotation of the 
pinion 95 consequently causes the rotation of the ?ange 91. 
On the toothed wheel 97 there engages a further pinion 99, 
keyed on a compensator bar 101 which transmits the rotary 
motion to a pinion 103 keyed at its opposite end and 
engaging with a toothed wheel 105, corresponding to the 
toothed wheel 97, ?xed to the ?ange 89. Associated with the 
shaft at the output from the reducing motor 93 an encoder 
107 is provided which supplies the angular position of said 
shaft and hence the angular position of the shaft 79 carrying 
the roller 22: a predetermined working pressure of the 
creasing tools corresponds to each angular position of the 
shaft 79. 

An arrangement symmetrical to that shown in FIG. 6 is 
adopted for supporting the creasing rollers 24, 25 and 
transmitting the motion to said rollers. The pulleys (corre 
sponding to the pulleys 59, 61) for controlling the rollers 24, 
25 are situated on the side piece 17 opposite to the pulleys 
59, 61, that is to say on the side piece 17 carrying the 
reducing motor 93 (FIG. 6). 












