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` 9 claims. (ci. 164-68) 

This invention relates to web cutting apparatus, and 
is particularly useful in the perforating, cutting, or scor 
ing or weakening along transverse lines of paper webs of 
the tissue paper type, such as facial tissue and toweling 
materials. The invention is applicable to kraft paper, 
textiles, and other webs. ` l 

‘ '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 transverse cutting or weakening of the 
paper because the thin paper web tears readily,` and be-` 
cause of this, webs of limited width have to be employed 
and the speed of operation and production substantially 
curtailed. The weakening or scoring of the web trans 
versely of the web is to provide, after slitting and inthe 
finished web product, lines along which the web can be 
readily divided. `As stated, the weakness of the paper 
tissue makes such cutting, weakening or scoring operation 
extremely diliicult, and the machines today employed can 
handle commercially only webs of limited' width. If 

` apparatus 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. 

I have discovered mechanism which effectively cuts, 
perforates or weakens the paper web transversely of the 
web while at the same time applying the weakening or 
perforating operation at shortened intervals transversely 
of the web so that a lessening of tension upon the paper 
is produced and paper webs of greatly increased width 
can be effectively handled in the machine at high speed. 
This result is achieved by cutting the web in restricted 
areas progressively across the web rather than cuttingv the 
web all the way across in one machine step, with the result' 
that a minimum of strain or stress upon the paper web is 
imposed during the cutting operation and an extremely 
wide web can be fed fromthe roll through the machine 
to give an even and clean-cut perforated line across the 
web. . l ` ` 

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 
cutting, perforating or weakening at isolated points trans~ 
versely of the web as the web is moving forward, so that 
a minimum of stress is applied to the web` at any single 

A still further object is to provide a sheercut 
mechanism in which a `paper web is perforated, etc. 
transversely of the web, the perforations being accom 
plished in sequence across the web as the web advances 
in the machine. Yet a further object is to provide mecha 
nism of unique and sturdy character which remains ef 
fective in the‘sheercut perforating, etc. of sheets after 
long use, while at the Sametime permitting rapid opera 
tion of the perforating` mechanism. Other specific ob 

„jects and advantages will appear‘as the specification 
¿proceeds ` j . 
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The invention is shown, in an illustrative embodiment, 
by the accompanyingA drawings, in which 

Figure l is a broken diagrammatice showing of paper 
winding apparatus employed in connection with my ‘in 
vention; Fig. 2, a top plan view of a knife-holder block 
which may be used in the practice of my invention; Fig. 
3, a side elevation of the structure shown in Fig. 2; 
Fig. 4, a diagrammatic showing illustrating the action of 
the blades and knives employed in the practice of my in 
vention; Fig. 5, a diagrammatic view showing a blade 
cutting edge in shearing relation to a stationary knife or 
line of cut; Fig. 6, an enlarged sectionalview showing 
the blades and knives in `the cutting or perforating step; 
Fig. t7, a detail sectional view showing the means em 
ployed for securing the blades in position upon the per 
forating or cutting roll; Fig. 8, an enlarged sectional view, ` 
the section being taken as indicated at line 8-8 of Fig. 6; 
Fig. 9,- a detail sectional View, the section being taken 
as indicated at line 9-`_~9 of Fig. 3; Fig. l0, a broken 
detail view showing the suspension of the cutting or per 
forating roll and the means for driving the same and 
Fig. l1, an enlarged broken sectional detail view showing 
the cutting blades just before engagement. 

In view of the fact that most of the parts of a web 
winding machine are old in the art, it is believed unneces 
sary to describe such parts in detail, and it should be 
sufficient to refer to them in a general way by reference 
to the diagrammatic showing in Fig. l. By way of illus 
tration, the cutting or web-weakening or perforating roll 
will be described herein ̀ as a “perforating roll,” it being 
understood that this structure is merely illustrative of 
other forms of cutting, weakening, scoring, etc. mecha 
nism. p 

In Fig. 1, 10 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 11, 12 and 13, as shown in 
Fig. 1, and thence over a perforating roll 14 which is 
equipped with structures embodying my invention. Co 
operating with the perforating roll 14, are knife-holders 
15 equipped with knives 16. The holders 15 are carried 
by a block member 15a. The knives 16 are in a spiral 
arrangement so that the blades of the perfor-ating roll 14 
cooperate with the spirally-arranged knives 16 of the 
block 15a in forming perforations successively across the 
web as ‘the web moves from the first_of the spirally 
arranged knives 16 in the block 15a to the last of the 
knives in the block 15a. After perforation, the web 10 
passes over the intermediate roll 17, the slitting -roll 18 
cooperating with the slitter 19, and thence over the bed 
roll 20 to the` turret 21 ‘onto‘ which the paper is ` 
wound upon cores in a well-known manner. The rotat 
able ma‘ndrel‘turret 21, bedroll construction, and other 
mechanism herein are described in greater detail in the 
G. M. Kwitek Patent No. 2,512,900. 

`In the speciñc illustration given, the perforating roll 
is driven‘by the drive gear C22 through an intermediate 
gear 23 meshing with the perforating roll gear‘14a and 
the slitter 19 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. p , p 

In the practice of my invention, I provide the perforat 
ing roll 14 with a transverse series of blades 26, as illus 
trated diagrammatically in Fig. 4, and the blades, `thus 
supported in a line longitudinally of the roll, are suc 
cessively brought into engagement with sectional knives 
16 carried by a stationary knife-supporting block 15a. 
With this structure, as illustrated in Fig. 4, the thin 
tissue is carried over theroll 14 and between the notched 
blades 26 and the sectional knives 16 to` bring about pro 
gressive perforating of the paper as the paper is advanced 
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over the roll. In other words, viewing the operation 
from Fig. 4, there is first aperforating of the paper lilm 
at the right-hand side of the roll 14, and then, as the 
web -isl advanced, the `remaining portion -of the’ web is 
successively perforated, the’perforating action occurring 
incrementally as the paper is carried forwardly until 
the Vfinal perforation `occurs between the blade and the 
,segmental knife at the left-hand side of Fig. 4. The result 
ing perforation is, however, a true transverse perforation 
of ~the web and at right angles to the edge of the web. 

In connection with Fig. 4, it will be understood that 
the segmental knives lare supported on a member not 
.shown in the `ligure, namely, by the stationary block 
15a. For the purpose of illustration, however, it is be 
lieved that the diagrammatic showing in Fig. 4 indicates 
how .the separate blades cooperate with the separate 
sectional knives as the .paper is radvanced over the roll 
14 so that at no one time is the entire web subjected 
to a perforating or weakening action, but, instead, small 
portions only of the web are subjected to the perforating 
stress. 
The perforating roll 14 is shown in greater detail in 

Figs. 5, ̀ 6 and 7. The roll 14, which is rotatively mounted 
for coaction with the knife-supporting block 15a, is pro 
vided with live spaced blades 26. Each blade is formed 
of hardened steel and is preferably 'resilient and is so 
.supported as to .enable the blade to flex during action. 
I prefer to employ a high carbon chrome steel _(62-65 
Rockwell C scale), having the grain of ¿the steel -run 
ning transversely `of its width and having the yedges of 
the blade notched on both sides, as -indicated by the 
numeral 27. Such a blade is shown in detail in Fig. 7. 
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 excellent perforation is brought about. 
Such a blade provides four cutting edges and may be 
reversed in position upon the roll 14 so as to be effective 
in perforating the paper over a long period of time. The 
blade may be made thicker or thinner, depending upon 
the materials being cut, the diameter of the roll, and 
other conditions. 
As indicated best in Fig. 7, the roll 14 is cut away to 

provide a notch or recess 28 providing a bearing sur 
face 29 for the blade 26, and _below the bearing surface 
29 there is a further recess 30, relieving the forward 
ledge of the blade 26 for ñexing. The blade 26 is clamped 
upon the surface 29 by the clamping member 31, and I 
prefer to employ a resilient strip 32, formed of rubber, 
or ythe like, between the clamp 31 and the blade. The 
roll 14 is provided with a plurality of tapped recesses 
33 ,for receiving the screws 34, andthe screws passing 
through the openings 35 of the clamp shoe 31 are effec 

’ tive in securing each of the blades 26 in positions extend 
`ing across the length of the roll 14. 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, 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 five 
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 
ment of the knives, the material being perforated, etc. 
The stationary knives 1‘6 and the knife-holders 15 will 

now be described in connection with >the holder block 
15a. In Figs. 2 and 3 are shown views of a metal cast 
ing which is employed to support the knives _or blades 
Í16.and the holders therefor in different ,angular lpositions 
so that such knives will occupy a position very rnuch 
as illustrated in the diagonal sketch shown in Fig. 4. 
The casting 15a provides successive faces 36 which ,are 
turned in planes varying slightly, as illustrated in Fig. 2, 
so as to bring the blades to be ysupported thereby into 
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4 
a spiral arrangement, as indicated in the diagrammatic 
view of Fig. 4. To each of the faces 36 is secured a 
knife-holder 15, as illustrated best in Fig. 6, and the knife 
holder is preferably enlarged or slotted, as indicated by 
dotted lines 37, to adjustably receive the spring-urged 
bolts 38. A pair of bolts 38 extend through slots 37 
in each knife-holder and anchor the knife-holder adjust 
ably in position. There are two bolts for each knife 
holder 15, and the nuts 39 thereon compress the springs 
4b to hold the knife-holder effectively in position while 
at the same time permitting adjustment of the knife 
holder through the thumbscrew 41. The knife 16 is held 
in position by a shoe 42, which in turn may be held 
in position by a setscrew 43. With the structure shown, 
the springs 40 bearing against each knife-holder 15 are 
effective in holding the knife-holder and the knife 16 
carried thereby in a selected position While at the same 
time, however, permitting the knife-holder to be adjusted 
outwardly upon application of pressure from the thumb 
screw 41 shown above each of the knife-holders. 
The knife-holders 1S, as shown best in Fig. 9, sup 

port a series of knives or blades 16 in a spiral arrange 
ment corresponding to the showing in Fig. 4, so that as 
each blade 26 of the perforating roll 14 moves in a 
counterclockwise direction, each of the blades 26 in 
longitudinal alignment on roll 14 engages a correspond 
ing knife 16 carried lby the knife-holders 15 in a succes 
sive movement during the arc of travel shown between 
the first knife-holder 15 at the right of Fig. 9 and the 
last knife-holder indicated at the left-hand side of Fig. 9. 
Not only ̀ is the row of blades 16, as shown in Fig. 4, 
at an angle, but each individual blade 16 is at an angle 
so that the cutting at any instant is at a single point of 
contact. This is illustrated in Fig. 5. 

It will be observed that the blades of the >perforating 
roll 14 are matched in length with the knives of the 
block member 15a so that one blade of the roll 14 will 
.engage an oppositely-disposed knife of the block 15a', 
this .engagement being progressive, as indicated in the 
diagrammatic showing of Fig. 4, as the perforating roll 
rotates.  

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

is advanced, as indicated by the arrows in Fig. l, over 
the ̀ rolls 1i, 12 and ll3, and thence »over the perforating 
roll 14. As the web is carried forwardly in the direction 
of the arrow on roll i4, the blade 26 at one end of the 
roll 14 engages the first knife shown above the center of 
`the roll 14, and then successively the blades 26 running 
4longitudinally of roll 14, engage the spirally-arranged in 
dividual knives 16.01? the block 15a so- as to perforate 
the web transversely, the perforations, however, being 
produced sequentially from one edge of the web to the 
other. The perforated web 10 then leaves the roll 14, 
is slitted upon roll 18, and the slitted strips are vwound 
each upon its separate core upon the mandrel turret 21. 
ln the above operation, the severed portion of the web 
is free to move forwardly as the unsevered portion is 
>meeting the contacting knife portions. 
When adjustment is desired, the thumbscrews 41 may 

be turned to project the segmental knives 16 outwardly 
while also, when desired, the notched’blades 26 may be 
reversed in position or turned over to present new severing 
edges. 

ln the foregoing operation, it is found that high speeds 
can be obtained because the contact between the metal 

_ vcutting parts is only for an instant and between separate 

70 

75 

members, while also because of the sequential perforating 
action of each longitudinal row o-f blades, the fragile tissue 
web is subjected to a minimum of tension, and tearing 
does not occur. Webs of a width -far greater than those 
heretofore transversely scored or weakened maybe effec 
tively perforated by the present machine. 

While I have showna specific structure in whichper 
foration of the web is accomplished, it will be understood 
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that ‘the invention herein ‘may be ,employed with other 
means for transverse cutting, 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. 
By the term “cutting” as employed in the claims, it is 

intended to include partial cutting, as by perforations, 
scoring, or other transverse breaking of the web material. 

As indicated in Fig. `l0, the perforating roll 14 is sus 
pended from the support 15a and is driven through'the 
gear`14a. The frame 15a supports the knives or blades 
16, as heretofore described in' detail. If desired, the 
ribbing structure shown‘in Figs. 6 and 9 may be omitted 

i and a simple knife-supporting bar employed for holding 
the` knives or blades 16 in position. 

If desired, the frame 15a may be hinged at one end 
so that the same may be lifted to permit ready threading 
of the web between the perforating roll and the stationary 
knife structure.` Further, if desired, the felt members 32 
which support the blades 26 upon the perforating roll 14 
may be saturated with oil so as to prevent the formation 
of alum deposits, etc. on the knives and prolong the knife 
life. , 

With the structure shown, no wrench or tool is nec 
essary for the adjustment of the machine and thus there 
is no danger of a wrench dropping into the machine. The 
perforation or cutting action is positive, and the machine 
avoids the formation of paper dust fragments which are 
found in prior perforating or cutting machines. In the 
handling of highly creped paper, it is hard for the knife 
edges to enter, and the bond is weakened so that it is 
difficult to rewind. With the present structure, sharp 
cutting or perforating action takes place so that strong 
bonds are maintained and the paper can be readily 
rewound.  

Threading of the web through the machine and between 
the roll and fixed cutters is accomplished readily and, as 
stated above, if desired, the fixed frame 15a can be 
hinged for raising or lowering to facilitate such threading. 
In theoperatio-n of the machine, there is substantially no 
shock and very little pressure at anyparticular point. 
The cutting action as it moves transversely of the machine 
along the web is concentrated at a particular point not 
only on the cutter as` a whole, but upon each individual 
blade or knife so that there is a minimum of strain upon 
the web and a progressive cutting is carried on across the 
roll, the cutting members providing a clearance between 
them as the web advances so that there is no obstruction 
to the yfree ñow of the web over the perforating roll. 
The resilient strip 32 has been found very effective in 

permitting a yielding of the blade edge in operation‘for 
effective cutting without bending or breakage of the blade. 
In the specific machine illustrated, the rubber pad is ¿ís of 
an inch in thickness, but it will be understood that other 
thicknesses may be employed depending upon the ma 
terial being cut, and also other yielding and padding ma 
terial may be employed. As shown more clearly in Figs. 
l, 6 and 7, the resilient blade 26 extends outwardly from 
the cutter roll at an inclination with respect to a radial 
line drawn from the center to the cutting edge thereof 
and forms with said radius or radial line an acute angle. 
The inclined blade 26 thus lies under the web 10 which 
is fed over the surface of the cutter roll, flexing inwardly 
when engaging the rigidly clamped blade 16. Also, as 
shown in the drawing and more clearly in Figs. 6 and ll, 
the stationary blade 16 has a cutting edge deñned by 
angularly related surfaces, in the illustration given a right 
angle. The cutting edge-defining surface first in the path 
of the resilient blade 26 is angularly inclined relative to the 
radial line drawn to the stationary blade cutting edge and 
forms an obtuse angle therewith. In the illustration 
given, the other cutting edge~deñning surface also forms 
an obtuse angle with the radial line. 

6 
p ‘ `As illustrated bestin Figs. 6 and 9 vand as herein-~ 
before described, each resilient roll blade, having ̀ one 
longitudinal edge clamped firmly upon the roll, provides 
a protruding free tlexing cutting edge and the roll is 
recessed about such protruding blade portion to relieve 
the cutting edge for llexing during lthe action. The 

` corresponding oppositely-disposed knife blade `is sup 
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ported by the block adjacent the roll to bring the knife 
edge sufficiently within the path of travel of `the roll 
blade, as the roll rotates, to bring about engagement 
between the blades and the resilient roll blade edge 
in such contact ñexes and yields. The engagement of 
the oppositely-disposed blades, by reason of their angu 
lar relation to eachother, is at any instant at a single 
point’of contact. i ` 

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 maybe varied 
widely by those skilled in the art without departing 
from the spirit of my invention. 

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

rotatably mounted in said frame, means for rotating` 
said roll, a resilient cutting blade rigidly supported upon 
said roll ata spaced ̀ distance from its cutting edge to 
provide a free flexing cutting edge, said blade being in 
clined with respect to a radial line drawn from the cut 
`ting edge to the roll center ̀ and forming with said line 
an acute angle, means for feeding the web over said roll 
and over said blade for travel upon said roll, a blade 
supporting block adjacent said cutting roll, a stationary 
cutting blade rigidly supported in said block and pre 
senting a cutting edge for coaction with said first-men 
tioned cutting blade, said blades having their cutting 
edges at an angle to each other and said stationary blade 
having its cutting edge radially inward of the path of 
travel of the cutting edge of the rotating blade, the cut 
ting edge of the stationary blade being defined by an 
gularly related surfaces, the cutting edge-defining sur 
face first in the path of said rotating blade being angu 
larly inclined relative to a radial line drawn to the 
stationary blade-cutting edge, whereby said blade edges 
engage during therotation of said roll and said free 
flexing cutting edge yields during engagement with said 
rigidly mounted stationary blade. i 

2. The structure of claim l, in which at least one of 
said blades is notched so as to perforate said web. 

3. The structure of claim l, in which said second 
mentioned blade is rigidly clamped upon said block sub 
stantially throughout its length and in which the free 
flexing portion of said resilient blade extends Within a 
recess of said roll. ` 

4. In web cutting apparatus, a frame, a cutting roll 
mounted for rotation in said frame, means for rotating 
said roll, means for feeding a web 'on said roll for travel 
thereon, said roll having a plurality of circumferentially 
spaced recesses therein and a rigid bearing surface within 
each recess, a resilient blade rigidly supported upon the 
bearing surface in each recess and having inclined out 
wardly-extending free portions provided with a cutting 
edge, said roll being provided with a further ’recess about 
each outwardly-extending >free blade portion for reliev 
ing the same for flexing, the inclination of each blade 
being such that it forms with a radial line drawn from 
its cutting edge to the roll center an acute angle, a blade 
supporting block adjacent said roll adapted to support a 
blade for contact with the blades on said rotating roll, 
a stationary blade rigidly supported on said block and 
having its cutting edge radially inward of the path of 
travel of the cutting edges of the roll blades, said sta 
tionary blade being arranged with its cutting edge at an 
angle to the cutting edge of each roll blade as the edges 
of said blades are brought into engagement during the 
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i‘etátion of said roll' in the cutting operation;> the said 
resilient’ blade“ edge yielding during said engagement. 

5._> The structure of' claim 4, in which said block sup 
ports a plurality of stationary blades for engagement 
with’ the said resilient blades. 

y 6. The structure of claim 4, in which a row of re 
sili/ent blades'is mounted within each recess and in which 
a row of stationary blades is supported upon said block 
for engagement with said resilient blades. ` 

7. In web cutting apparatus, a frame, a cuttingk roll 
mounted for rotation in said frame, means for rotating 
said roll, means for feeding a web on said roll for travel 
thereon, said roll having a recess therein and a rigid 
bearing surface within said recess, a resilient blade 
rigidly supported upon said bearing surface within said 
recess‘and having an unsupported, outwardly-extending 
Cutting edge portion, said roll being provided with a 
further recess about said outwardly-extending free edge 
for relieving said edge for llexing, a bladesupporting 
block adjacent said roll, and a row of stationary blades 
rigidly supported throughout their length on said block 
adjacent their cutting edges and having their cutting 
edges radially inward of the path of travel of the cutting` 
edge of the roll blade and arranged at an angle to the 
cutting»i edge of the roll blade to bring the edges of said 
roll and stationary blades into engagement during the 
rotation of said roll, the said resilient blade edge yielding 
during said engagement, the roll blade being inclined 
relative to a radial line from the roll center through the 
roll blade cutting'edge and each of said stationary blades 
having cutting edges defined by angularly-related surfaces, 
both vof said surfaces forming obtuse angles with a 
radial line’drawn to its cutting edge. 

8. In web-perforating apparatus, a frame, a cutting roll 
mounted for rotation in said frame, means for rotating 
said roll, means for feeding al webto said roll for partial 
wrapping engagement therewith, a plurality of resilient 
blades mounted upon4 said roll in circumferentially 
spaced-apart relation and extending longitudinally there 
of, said blades being rigidly supported along their inner 
edge portions on said roll and providing outwardly-ex 
tending free cutting edge portions protruding from’ said 
roll, said resilient blades being inclined in a nonradial 
direction, a blade-supporting block adjacent‘said roll, a 
plurality of stationary blades rigidly supported upon 
said block and arranged at an angle tot the blades on said 
1'011 to provide progressive point Contact between said 
roll blades and said block blades, said block blades having 
their cutting edges radially inward of the path of travel 
of the vcutting edges of said roll blades, whereby said 
roll_ blades yield inwardlyy during engagement in the 
cutting operation, each of said stationary blades having 
cutting edges defined by angularly related surfaces, each 
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of» said surfaces being inclined in» a nonfadiai direbiib?; 
at least oneÍof the pluralities> of blades being notched 
to perforatey said web. 

9. In web cutting apparatus, a frame, a cutting roll> 
mounted for rotation> in said frame, means for rotating 
said roll, means for feeding a web on said roll for travel 
thereon, said roll having a plurality of circumferentially 
spaced, longitudinally extending recesses therein, a 
resilient blade rigidly supported in each recess and' 
having inclined outwardly extending free portions pro 
vided with a cutting edge, the said resilient blade being 
rigidly supported in each recess along the edge thereof 
opposite its cutting edge, said roll being provided with ai 
further recess about each outwardly extending free blade 
portion for relieving the same for flexing, the inclina-v 
tion of each blade being such that it forms an acute 
angle with a radial line drawn from its cutting edge to 
the roll center, a knife holder adjacent said roll adapted 
to support a blade for contact with the blades on said 
rotating roll, a row of stationary blades rigidly supported 
on said knife holder and having their cutting edges 
radially inward of the path of travel of the cutting edges 
of the roll blades, said knife holder being mounted for 
moving said stationary blades toward and away from 
said roll blades, said stationary blades being arranged 
with their cutting edges atan angle to the cutting edge 
of each roll blade as the edges of said blades are brought 
into engagement during the rotation of said roll in the 
cutting operation, the said resilient blade edge yielding 
during said engagement. 
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