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UNITED STATES PATENT OFFICE 
MECHANISIS FOR FRODUCING PERFORATED 

WEBS 
Wesley S. Corbin, Ridley Park, Pa., assignor to 

Scott Paper Company, Chester, Pa., a corpora 
tion of Pennsylvania. 

Original application April 1, 1939, Serial No. 
265,561. Divided and this application April 4, 
1940, Serial No. 327,907 

4 Claims. (CI. 164-99) 
This is a division of my application for patent 

filed April 1, 1939, Serial Number 265,561. 
In the manufacture of toilet and towel papers 

in roll form, it is customary to provide the con 
tinuous strip of paper which forms the roll with 
transverse lines of perforations to thereby facili 
tate the separation from the strip of sections or 
individual sheets of predetermined size. The 
character of perforation heretofore employed is 
not highly efficient in the function of establishing 
a line along which the paper will readily sepa 
rate, and in my copending application Serial 
Number 265,561, of which the present application 
is a division, I have disclosed and claimed an in 
proved and more highly efficient form of per 
foration which while maintaining the strip intact 
under all normal conditions will yet provide lines 
of rupture on Which the individual sections or 
sheets may be separated easily and efficiently. 
A principal object of the present invention is 

to provide an improved mechanism for producing 
the aforesaid perforations With the required ac 
curacy and uniformity. 
In the attached drawings: 
Figure 1 is a fragmentary, more or less dia 

grammatic, transverse sectional view of the prin 
cipal elements of a perforating machine made in 
accordance with my invention; 

Fig. 2 is a section on the line 2-2, Fig. 1; 
Fig. 3 is a Section on the line 3-3, Fig. 1; 
Fig. 4 is an enlarged fragmentary view show 

ing the form of the novel perforating device; 
Fig. 5 is a fragmentary enlargement showing 

the character of the perforation and the manner 
in which it functions in the sheet-separating op 
eration; 

Fig. 6 is an enlarged fragmentary view show 
ing a modified form of perforating device; 

Fig. 7 is an enlarged fragmentary view show 
ing the character of perforation produced by the 
device shown in Fig. 6, and 

Fig. 8 is a view corresponding to Fig. 7 show 
ing the paper sheet partially separated along the 
perforated line. 
With reference to Fig. 1, the perforating mech 

anism therein illustrated consists of a rotary 
cylinder on which travels the continuous paper 
strip or web 2 which forms the roll. The cylin 
der is mounted upon a shaft 3 and rotates in the 
direction indicated by the arrow. The cylinder 
has in its periphery one or more axially extend 
ing recesses 4, and in accordance with the inven 
tion, I provide at each longitudinal side of the 
recess a blade 5, said blades being secured by 
screws 6 to the cylinder, and having at their 
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outer edges and as best shown in Fig.2 a longi 
tudinal Series of Small teeth 7 which project 
slightly beyond the peripheral surface of the 
cylinder and penetrate the paper web 2, see Fig.1. 
Coacting with the cylinder is a member 8 

Which is mounted for rotation upon a shaft 9, 
this shaft paralleling the shaft 3 of the cylinder. 
The member 8 is axially coextensive With the 
cylinder and carries at its outer edge and secured 
thereto by bolts if a perforating head 2. As 
shown in Fig. 2, the head 2 is provided with slots 
3 for reception of the said bolts, it for radial 
adjustment. The perforating head 2 comprises 
in the present instance two blades 4 and 5 
Which are held in Spaced parallel relation by an 
intervening Spacer plate 6, and the outer edge 
of each of the blades, f4 and 5 is provided with 
a series of pointed teeth, 7 and 8 respectively, 
the forms of which are best shown in Fig. 4. 
The member 8 is rotated in synchronism with the 
Cylinder and is so relatively arranged with re 
Spect to the cylinder that the outer edges of the 
blades 4 and 5 enter the recess or recesses 4 of 
the cylinder, as shown in Fig. 1. In the opera 
tion of this mechanism, the paper web 2 travel 
ing on the face of the cylinder is penetrated 
by the points of the teeth 7 and 8 to form in 
the latter two closely adjoining series of angular 
incisions, as shown in Fig. 3, the two series or 
rows of incisions formed respectively by the 
blades 4 and 5 being designated by the refer 
ence numerals 9 and 2. It will be noted that 
the teeth, 7 and 8 of the blades 4 and 5 are 
laterally relatively offset so that the incisions 9 
and 2 are staggered or interspersed with respect 
to each other. 

It will be apparent that as the blades 4 and 5 
contact the paper web 2 they exert a certain 
amount of side thrust tending to displace the 
Web downwardly into the recess 4. This tend 
ency of the paper to sag or stretch under the 
action of the blades is prevented by the afore 
described blades 5, 5, the upper toothed edges of 
Which penetrate the web at the opposite sides of 
the recess and function to hold the intervening 
portion of the web at the top of the recess 4 in 
taut condition. Since the blades 5 prevent any 
longitudinal displacement of the Web and retain 
the web taut in the immediate area engaged by 
the teeth of the blades 4 and 5, the incisions 
9 and 2i are cleanly cut and uniformly spaced, 
and the device thus makes possible accurate for 
mation in the paper of the two closely adjoining 
lines of incisions. 

It will be noted by reference to Fig. 5 that the 
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incisions 9 and 2 of the two series are in more 
or less overlapping relation in the direction lon 
gitudinally of the paper strip, i. e. in the direction 
of the natural grain of the paper, and it is in this 
direction that the paper exhibits the least re 
sistance to tear. It will be noted further that 
the distance between the proximate ends of the 
V-shaped incisions 2 and the sides of the corre 
spondingly shaped incisions 9 in the direction 
longitudinally of the sheet is relatively Small, 
and it is at these points that the paper ruptures 
when the one section is pulled away from the 
adjoining section. This is clearly shown in Fig. 
5. Thus the individual sections or sheets defined 
by the lines of incision are connected together at 
a number of small juncture areas extending in 
series transversely of the strip, and each of these 
areas lies longitudinally of the paper Web, Or 
substantially so, between two closely adjoining 
incisions. Also by reason of the staggered rela 
tion of the incisions, the latter establish lines of 
connection between each adjoining pair of the 
juncture areas, and since each juncture area is 
thus connected to the immediately adjoining 
areas by the respective incisions, it Will be ap 
parent that in separating the individual sheets 
rupture of the web occurs only within said junc 
ture areas and longitudinally of the sheet. 

It will be noted that when the Sections of the 
sheet are separated as described along the lines 
of incisions, the edges of the sheets at the line 
of separation are left With a highly Ornamental 
and symmetrical pattern, as indicated at 22 in 
Fig. 5. This ornamental appearance at the edge 
of the residual portion of the web is accentuated 
and enhanced by the line of perforations or in 
dentations 23 Which are formed in the sheet by 
the teeth of the sheet-retaining blades 5. 
In the aforedescribed embodiment of my in 

vention, the teeth 7 and 8 of the blades 4 and 
5 are caused to penetrate the paper to an ex 

tent affording two clearly defined lines of V 
shaped incisions, each separate incision of both 
series being separate from each other and from 
the incisions of the adjoining Series. In the en 
bodiment of my invention shown in Figs. 6, 7 and 
8, the teeth 7 and 8 are caused to penetrate 
the sheet to an extent Such that the incisions 
of one series intersect the incisions of the other, 
and it is apparent that if blades of the character 
of those shown in Figs. 1, 2 and 4 are employed, 
the paper strip would be completely divided by 
these incisions into a plurality of sections. By 
modifying one of the blades, as shown in Fig. 6, 
by cutting away portions of certain of the teeth, 
the continuity of the incision may be interrupted, 
see Fig. 7, to leave the strip intact at a plurality 
of points along the lines of incision. With this 
form of incision, the adjoining sections of the 
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paper strip at opposite sides of the incision line 
are joined together at a relatively few number 
of points, and preferably these points of connec 
tion are somewhat greater in extent than those 
in the previously described embodiment wherein 
the number of connecting points is relatively 
great. In this arrangement, however, When ten 
sile force is placed upon the sheet, the latter will 
tend to tear along the line of incision and be 
tween the terminal ends of the adjoining in 
cisions in a direction longitudinally of the sheet 
or in the direction of the grain, aS in the emi 
bodiment, previously described. 

I claim: 
1. In perforating mechanism, the combination 

with a peripherally recessed rotary drum con 
stituting a support for a moving Web of paper 
or like sheet material, of a perforating blade 
operating in synchronism with the movement of 
the drum and arranged to enter Said receSS and 
to thereby perforate the Web, and means at op 
posite sides of said recess for positively anchor 
ing the web to the drum during the perforating 
Operation. 

2. In perforating mechanism, the combination 
With a peripherally recessed rotary drum con 
stituting a support for a moving Web of paper or 
like sheet material, of perforating blades operat 
ing in Synchronism with the movement of the 
drum and arranged to enter Said receSS and to 
thereby perforate the web, and toothed elements 
fixed to the drum at opposite sides respectively 
of said recess and arranged to penetrate the 
web, whereby the portions of the Web at opposite 
sides of the points of perforation are relatively 
immobilized. With respect to the drum during the 
perforating operation. 

3. A perforating device of the character de 
scribed comprising two parallel spaced blades 
each having at its active edge a series of cutting 
teeth, the teeth of One of said blades being offset 
laterally with respect to and being thereby in 
terspersed with the teeth of the other blade, and 
said teeth having cutting edges sufficiently ex 
tended longitudinally of the blades So that the 
Said cutting edges of the teeth of one blade over 
lap the cutting edges of the immediately adjoin 
ing teeth of the other blade. 

4. In mechanism for perforating webs of paper 
or like flexible sheet material, the combination 
With a perforating element and means for ac 
tuating said element to perforate the web, of a 
Support for Said Web, including rigid means en 
gageable With the Web at Opposite sides of and 
adjoining the point of perforation for main 
taining the Web. Within the local area, Substan 
tially taut during the perforating operation. 

WESLEY S. CORBIN. 

  


