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1. 
3,056,323 

PROGRESSIVE TRANSWERSE WEB. CUTTNG 
APPARATUS 

Edwin M. Kwitek, Green Bay, Wis., assignor to Paper 
Converting Machine Co., Inc., Green Bay, Wis, a cor 
poration of Wisconsin 

Filed Apr. 14, 1958, Ser. No. 728,302 
4 Claims. (C. 83-342) 

This invention relates to web perforating apparatus, and 
is particularly useful in the perforating or scoring or weak 
ening along transverse lines of paper webs of the tissue 
paper type, Such as facial tissue, etc. 

This application is a continuation-in-part of my copend 
ing application, Serial No. 659,511, filed May 16, 1957, 
now Patent 2,870,840 and reference is hereby made 
thereto. 

In paper winding machines, and particularly in ma 
chines handling thin tissue paper such as facial tissue, 
toilet paper tissue, etc., a problem has long existed with 
respect to the trainSverse weakening or perforating of the 
paper because the thin paper web tears readily. Because 
of this, webs of limited width have to be employed and 
the speed of operation and production substantially cur 
tailed. The weakening or scoring of the paper trans 
Versely of the web is to provide, after slitting and in the 
finished paper product, lines along which the paper can 
be readily divided. As stated, the weakness of the paper 
tissue makes such weakening or scoring operation ex 
tremely difficult, and the machines today employed can 
handle commercially only webs of limited width. If ap 
paratus could be provided which would allow rolls of 
paper of much greater width to be treated in the machine, 
production could be greatly increased and the cost of the 
paper-winding operation substantially reduced. 
Another difficulty experienced in the production of 

Wound, perforated webs is where a multi-ply web is em 
ployed. Frequently, two-ply tissue, for example, is de 
sired. Conventional perforating operations of such multi 
ply webs often result in plies that “open up” when the web 
is unwound prior to use. When this occurs, the unwound 
portion of the web can become useless, since a single 
ply is materially weaker than the composite web. 

I have discovered mechanism which effectively perfo 
rates or weakens the paper web transversely of the web 
while at the same time applying the weakening or perfo 
rating operation at shortened intervals transversely of the 
Web so that a lessening of tension upon the paper is pro 
duced and paper webs of greatly increased width can be 
effectively handled in the machine at high speed. At the 
same time, the mechanism provides a "welding" or "pinch 
ing' of plies along the perforations to overcome the prob 
lem of a multi-ply web “opening up.' 
These results are achieved by perforating the web in 

restricted areas progressively across the web rather than 
perforating the web all the way across in one machine 
tep, with the result that a minimum of strain or stress 
upon the paper web is imposed during the perforating 
operation and an extremely wide web can be fed from the 
roll through the machine to give an even and clean-cut 
perforated line across the web. 
An object of the present invention is to overcome the 

difficulties referred to above and to achieve the new re 
Sults described. A further object is to provide a weaken 
ing or perforating apparatus which brings about the per 
foration at isolated points transversely of the web as the 
web is moving forward, so that a minimum of stress is 
applied to the web at any single instant. Another object 
is to provide a shearcut mechanism in which a paper web 
is perforated transversely of the web, the perforations 
being accomplished in sequence across the web as the web 
advances in the machine, Still another object is to pro 
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vide a web-cutting apparatus in which blade means and 
anvil means sever a web passing therebetween, the blade 
means being so oriented that only a single point of con 
tact is made between the blade means and the anvil means 
at a given time. Yet another object is to provide blade 
means and anvil means of the character described in the 
object immediately preceding as part of rotating rolls. A 
still further object is to provide mechanism of unique and 
Sturdy character which remains effective in the shearcut 
perforating of sheets after long use, while at the same time 
permitting rapid operation of the perforating mechanism, 
Other obejcts and advantages, both general and specific, 
will appear as the specification proceeds. 
The invention is shown, in an illustrative embodiment, 

by the accompanying drawings, in which 
FIG. 1 is a broken, diagrammatic showing of paper 

winding apparatus employed in connection with my inven 
tion; FIG. 2 is an enlarged fragmentary front elevational 
view of the machine, showing a portion of the frame and 
elements for driving the rolls that cooperate in cutting a 
traveling web; F.G. 3 is an enlarged fragmentary front 
View of the cutting rolls of the machine; FIG. 4 is a view 
similar to FIG. 3 but showing a modified arrangement of 
cutting knives; FG. 5 is an enlarged fragmentary top view 
of a modified form of the invention; and FIG. 6 is a side 
view of the apparatus seen in FIG. 5. 

in view of the fact that most of the parts of a web 
Winding machine are old in the art, it is believed un 
necessary to describe such parts in detail, and it should 
be sufficient to refer to them in a general way by refer 
ence to the diagrammatic showing in FIG. I. 

in FIG. 1, 13 designates a paper web which leads from 
any Suitable source. The invention herein may be em 
ployed on a rewinder or upon any form of mechanism. 
The web 10 passes over rolls E, 12 and 3, as shown 
in FiG. 1, and thence between an anvil roll 4 and a 
perforating roll 5 which is equipped with structures em 
body my invention. Mounted in recesses 16 in the perfo 
rating roll 5 are knife-holders 7 equipped with knives 
generally designated 18. The knives 8 are in an angled 
arrangement so that the cutting edges of these knives or 
blades 8 cooperate with the hardened surface of anvil 
roll i4 in forming perforations successively across the 
Web. That is, since each knife 8 is at an angle to the 
axis of perforating roll 5 (also at the same angle to anvil 
rol 4), the cutting edge of each knife 8 has a single 
point contact with anvil roll 4 at any given time. By 
disposing the blades 26 of each knife 8 in a spiral row as 
shown, contact is first made between a blade 26a on one 
end of the roll E5 and last made with a blade 26a on the 
opposite end, as seen in FIG. 3. After perforation, the 
web 16 passes over the intermediate rol. 19, the sitting 
roll 20 cooperating with the slitter 21, and thence over 
the bedroll 22 to the turret 23 onto which the paper is 
Wound upon cores in a well-known manner. The rotat 
able mandrel turret 23, bedroll construction, and other 
mechanism herein are described in greater detail in the 
G. M. Kwitek Patent No. 2,512,900. 

In the specific illustration given, the slitter 2 is driven 
through the gear 24 meshing with the drive gear 25. 
Since such mechanism is well known, a further detailed 
description herein is believed unnecessary. 

In the practice of my invention, I provide the perforat 
ing roll 15 with a transverse series of blades 26, as illus 
trated in FIGS. 2 and 3, and the blades, thus supported 
in a line longitudinally of the roll, are successively brought 
into engagement with anvil roil 14. With this structure, 
the thin tissue is carried over the roll 4 and is sequential 
contact with blades 26 to bring about progressive perforat 
ing of the paper as the paper is advanced over the roll. 
In other words, viewing the operation from FIG. 3, there 
is first a perforating of the paper film at the right-hand 
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side of the roll 14, and then, as the web is advanced, the 
remaining portion of the web is successively perforated, 
the perforating action occurring incrementally as the paper 
is carried forwardly until the final perforation occurs be 
tween the blade and the segmental knife at the left-hand 
side of FIG. 3. The resulting perforation is at a slight 
angle to a transverse line across the sheet. The deviation 
from exact normal is, however, only about /s' in a 4% ' 
long blade, which is not noticeable. 
Where, however, it becomes important to minimize the 

effect of the slight angled perforating operation, the struc 
ture of FIG. 4 can be employed, in which a perforator 
roll 115 is shown equipped with a plurality of knife 
blades 126 which cooperate with anvil roll 124 to trans 
versely perforate a web traveling therebetween. In FIG. 
4, the knives A26 are arranged in a V pattern so that 
perforations on opposite sides of the center line of a 
traveling web occur at identical positions. Where, for 
example, a web 90' wide is being slitted by slitter 21 
into twenty rolls of tissue each 4% wide, the apparatus 
shown in FIG. 3 would result in a /8' offset of the 
perforation in each roll which, over the twenty rolls, 
would amount to 2% '. The apparatus of FIG. 4, how 
ever, would have the edges of the 90' wide sheet perfo 
rated at directly opposite points, while the central portion 
of the sheet as at 26a would lead the side cuts by 14''. 
Another variation in the construction of the device of 
this invention is shown in FIG. 4, that relating to the 
means for providing the bonds or unperforated areas 
between perforations in a given roll. In FIG. 4, the 
cutting edges of knives 126 are uninterrupted, while the 
surface of the hardened perforator roll 4 is provided 
with a plurality of equally-spaced grooves 44a. In FIG. 
3, the surface of hardened anvil roll 14 is unbroken, 
while the blades 26 are notched as at 26b. 
The perforating roll 15 is rotatably mounted for co 

action with the anvil roll 14 and is provided with four 
spaced knives 8. Each knife 18 is formed of a plurality 
of hardened steel blades 26 and is preferably resilient and 
is so supported as to enable the blade to flex during ac 
tion. I prefer to employ a high carbon chrome steel 
(62-65 Rockwell C scale) having the grain of the steel 
running transversely of its width and having the edges of 
the blade notched on both sides. By way of example, 
when such a blade has a thickness of .032', it is found 
that effective flexing occurs while at the same time ex 
cellent perforation is brought about. Such a blade pro 
vides four cutting edges and may be reversed in position 
upon the roll 5 so as to be effective in perforating the 
paper over a long period of time. 
As indicated best in FIG. 1, the roll 5 is cut away to 

provide a notch or recess 16 providing a bearing surface 
56a for the blades 26 of knife 18, and below the bearing 
surface 6a there is a further recess 27, relieving the for 
ward edge of the blade 26 for flexing. The blade 26 is 
clamped upon the surface 16a by the knife holder 17, and 
I prefer to employ a fabric strip, or the like, between the 
holder 17 and the blade. The roll 15 is provided with a 
plurality of tapped recesses for receiving the screws 28, 
and the screws passing through the openings of the holder 
17 are effective in securing each of the blades 26 in posi 
tions extending across the length of the roll 45. While 
the position of the blade may be varied, I have found that 
very effective operation has been obtained where the blade 
protrudes .060' beyond the periphery of the roll and in 
a plane at an angle of about 45° with the diameter of 
roll 15 passing through the cutting edge, but it will be 
understood that the positioning of the blade may be varied 
substantially depending upon the type or character of 
paper being perforated, etc. 

While, in the illustration given, I have shown four 
longitudinal series of blades extending across the roll 14, 
it will be understood that the number of blades can be 
increased or diminished, depending upon the arrange 
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4. 
Both rolls 14 and 15 are rotated at the same linear speed 

by virtue of a direct drive existing in gears 29 and 30 
mounted on the shafts of rolls 4 and 15, respectively, 
and supported within suitable bearings provided in frame 
31, all of which can be readily appreciated from a con 
sideration of FIG. 2. 

Operation 
in the operation of the apparatus, the paper web 10 

is advanced, as indicated by the arrows in FIG. 1, over 
the rolls i, 12 and A3, and thence over the perforating 
roll 14. As the web is carried forwardly in the direction 
of the arrow on roll 44, the blade 26 at one end of the 
roll 35 engages the hardened surface of the roll 14, and 
then successively the blades 26 running longitudinally of 
roll 14 engage the surface of roll 4 so as to perforate the 
web transversely, the perforations, however, being pro 
duced sequentially from one edge of the web to the other. 
The perforated web 10 then leaves the roll 14, is slitted 
upon roll i8, and the slitted strips are wound each upon 
its separate core upon the mandrel turret 21. 
When sharper cutting edges are desired, the notched 

blades 26 may be reversed in position or turned over to 
present new severing edges. 

In the foregoing operation, it is found that high speeds 
can be obtained because the contact between the metal 
cutting parts is only for an instant and between separate 
members, while also because of the sequential perforating 
action of each longitudinal row of blades, the fragile 
tissue web is subjected to a minimum of tension, and tear 
ing does not occur. Webs of a width far greater than 
those heretofore transversely scored or weakened may be 
effectively perforated by the present machine. 
As indicated above, the cooperation of the blades 26 

with the hardened surface of roll 4 produces a welding 
or a bonding action on web 10 when the same is con 
structed of a laminate or multi-ply of thin paper so as 
to avoid "opening up' of the plies after they have been 
transversely perforated. 

While I have shown a specific structure in which per 
foration of the web is accomplished, it will be understood 
that the invention herein may be employed with other 
means for transverse weakening, scoring, etc., of web 
material. The mechanism described gives a clean-cut 
perforating action, and because of the sequential action 
described, there is no danger of overheating of metal 
parts and the apparatus can be used over long periods of 
high production without requiring change. 
The same desirable advantages can be obtained in the 

modified form of the invention shown in FIGS. 5 and 6, 
which also provide the additional advantage of yielding a 
"straight-across' line of perforation. In other words, the 
line of perforation is exactly transverse to the length of 
the web, which eliminates the slight offset developed by 
the form of the invention shown in FIGS. 1-3, inclusive. 

In FiG. 5, the numeral 20 designates generally a travel 
ing web that is to be provided with a transverse perforation. 
Web 2i) is seen to be suported on a pair of rolls 232, 
which may either be idler rolls or driven rolls, as the ar 
rangement of a particular machine may require. Rolls 
232 are suitably journaled in a frame (not shown), which 
may be similar to that shown in FIG. 2. Since the machine 
frames, bearings, and means for driving rolls are well 
known in the art, it is believed unnecessary to provide a 
detailed showing of these elements. 

Suitably mounted for rotation on the machine frame 
(not shown) are a perforating roll 215 and an anvil roll 
214, best seen in FIG. 6. Perforating roll 215 is equipped 
with a plurality of knives or blades 28, much the same as 
is perforating roll 5 shown in FIG. 1. The anvil roll 214 
is similar to perforating roll 14 also seen in FIG. 1. In the 
illustration given in FIGS. 5 and 6, the axes of rolls 214 
and 215 are disposed at a slight angle with respect to a 
transverse line across web 2.0. The angle at which the 

ment of the knives, the material being perforated, etc. 75 axes are disposed to a transverse line is equal to the angle 
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at which knives 218 are disopsed with respect to the axis 
of perforating roll 215. Thus, the angle of the blades 
is compensated for by the angle of the rolls so as to pro 
vide a line of perforations across sheet 210 that is trans 
verse, the line of perforations being designated by the nu 
meral 233 in FIG. 5. As can be readily seen in FIG. 5, 
the left-hand end of perforating roll 255 which carries 
the first to engage blade 226 is spaced forwardly (i.e., to 
ward the entering end of the machine) of the right-hand 
end of perforating roll 215. The anvil roll is similarly 
disposed, as can be seen from FiG. 6, which is a side view 
of the apparatus of FIG. 5 as viewed from the left. Both 
Tolls, therefore, have their axes inclined to the direction 
of travel of web 20 at an angle A which is the comple 
ment of the angle B representing the angle at which the 
blades 218 are disposed with respect to the axis of the 
perforator roll 25. Inasmuch as the angle of the blades 
with respect to the axis of the perforating roll is quite 
Small, it is only necessary to incline the axes themselves 
slightly, i.e., at a small acute angle to a line perpendicular 
to the direction of movement of web 2.0. 

While, in the foregoing specification, I have set forth 
a specific structure in considerable detail for the purpose 
of illustrating an embodiment of the invention, it will be 
understood that such details of structure may be varied 
widely by those skilled in the art without departing from 
the spirit of my invention. 

I claim: 
1. In web cutting apparatus, a frame, a cutting roll 

mounted for rotation in said frame and having a recess 
in the surface thereof, said roll in said recess carrying a 
row of cutting edge-equipped segmental resilient blades 
longitudinally thereof, each of said blades being arranged 
at an acute angle to a radial line extending from the axis 
of said roll to the blade cutting edge, each blade being 
rigidly Supported in said recess and having inclined, out 
wardly-extending, free portions providing said cutting 
edge, said roll being provided with a further recess about 
each outwardly-extending free blade portion and on the 
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trailing side thereof for relieving the same for flexing, an 40 
anvil roll equipped with a hardened surface also mounted 
for rotation in said frame, said rolls being in parallel, side 
by-side relation, each of said blades being arranged with 
its cutting edge disposed at an acute angle to the axis of 

6 
said cutting roll, whereby the cutting edge of each seg 
mental blade and the surface of said anvil roll are adapted 
to enter into progressive point contact, means for rotating 
both of said rolls at the same linear speed, and means 
for feeding a web over said anvil roll. 

2. In web cutting apparatus, a frame, a cutting roll 
mounted for rotation in said frame and having a recess in 
the surface thereof, said roll in said recess carrying a row 
of cutting edge-equipped segmental resilient blades longi 
tudinally thereof, each of said blades being arranged at an 
acute angle to a radial line extending from the axis of said 
roll to the blade cutting edge, each blade being rigidly 
supported in said recess and having inclined, outwardly 
extending, free portions providing said cutting edge, said 
roll being provided with a further recess about each out 
Wardly-extending free blade portion and on the trailing side 
thereof for relieving the same for flexing, an anvil roll 
equipped with a hardened surface also mounted for rota 
tion in said frame, said rolls being in parallel, side-by-side 
relation, each of said blades being arranged with its cutting 
edge disposed at an acute angle to the axis of said cutting 
roll, whereby the cutting edge of each segmental blade and 
the Surface of Said anvil roll are adapted to enter into pro 
gressive point contact, means for rotating both of said rolls 
at the same linear speed, and means for feeding a web 
over said anvil roll, one of said anvil roll and said row of 
Segmental blades being equipped with recesses along the 
line of contact therebetween to bring about a transverse 
perforation of a web passing therebetween. 

3. The structure of claim 2 in which the first mentioned 
acute angle is about 45. 

4. The structure of claim 2 in which the second men 
tioned acute angle is about 1. 
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