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ABSTRACT OF THE DISCLOSURE 
A bag-making machine in which a paper web is moved 

continuously through a folding device which forms the 
web into a flattened tube having opposed plies and then 
through a cutting device which transversely cuts the tube 
into sections to be formed into individual bags by closing 
of at least one of the ends thereof, is provided with a 
resistance wire having the configuration of a desired 
pattern and being electrically heated to a temperature well 
above the charring temperature of the paper, and such 
heated wire is moved in a circular path in Synchronism 
with the operation of the cutting device and the speed 
of movement of the web so as to repetitively effect non 
slip contact with the web at locations spaced along the 
latter in the lateral portion of the web which constitutes 
one of the plies of the tube, thereby to burn or char 
through that one ply for incising the latter in the desired 
pattern. The web does not need to be backed-up or sup 
ported at the surface thereof facing away from the wire 
during contact by the latter, and thus the charring of the 
desired patterns can be effected desirably close to the cut 
ting device, preferably at the folding device which can 
have an opening in its folding blade contacting the ply 
being charred at the region where the wire makes contact 
with such ply. - 

-mammam 

This invention relates generally to a method and ap 
paratus for incising paper or other fibrous sheet material, 
and more particularly for producing patterned cuts or 
incisions in one wall or side of paper bags, such as, the 
disposable dust collecting bags for vacuum cleaners. 

Machines for making bags of the described type effect. 
the continuous movement of a paper web from a supply 
roll through a folding device which longitudinally folds 
the web to form a flattened tube, usually with pleats in 
its opposite longitudinal margins, and then through a 
cutting device which transversely cuts the tube at longi 
tudinally spaced locations to sever the tube into sections 
which are thereafter formed into individual bags by clos 
ing one or both of the ends thereof. In the case of dust 
collecting bags for vacuum cleaners which are closed at 
both ends, it is necessary to cut or incise one wall of the 
bag and to secure a stiffening or reinforcing collar of 
cardboard or the like to such wall around the incision so 
that the usual intake tube of a vacuum cleaner can be 
inserted through the incision to admit the dust-laden air 
conveyed through such tube to the bag. 

In existing machines for making bags of the described 
character, the incision in a wall of each bag is formed by 
a pair of rotary cutting dies which obviously must engage 
the paper at the opposite surfaces thereof. Thus, the 
cutting of the incisions must be performed on the paper 
web before it is longitudinally folded into a flattened 
tube, that is, at a location spaced a large distance along 
the path of movement of the web from the location at 
which the tube is cut into sections. Since the paper for 
dust collecting bags must be porous, it has a tendency to 
stretch when moved under tension through the bag-making 
machine and, by reason of the large distance along the 
path of movement of the web between the location of 
the dies for incising the web and the location of the 
device for cutting the tube into sections, the tendency 
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of the web to stretch unavoidably results in relatively 
large variations in the positioning of the incisions with 
respect to the ends of the respective cut sections. Such 
variations in the positioning of the incisions with respect 
to the ends of the respective cut sections cause difficulties 
in automatically securing the stiffening collars to the bags 
in register with the incisions. . 
The paired rotary cutting dies employed for cutting 

the incisions in bags of the described type are further. 
undesirable in that they have a relatively short useful 
life after which the dies must be removed for sharpening 
or replacement resulting in relatively frequent shut-downs 
of the bag making machine and a reduction of its produc 
tive capacity. The existing rotary cutting dies are also 
relatively expensive, particularly when it is considered 
that different sets of dies must be furnished for every 
change in the pattern to be incised or cut in the bags 
and for every change in the spacing along the web be 
tween successive incisions, for example, when bags of dif 
ferent lengths are being produced. 

Accordingly, it is an object of this invention to provide 
a method and apparatus for incising paper or other fibrous 
sheet material in any desired pattern by acting on only one 
Surface of Such sheet material so that, for example, in 
a bag making machine of the type described above, the 
paper can be incised at a location close to the cutting 
device for severing the tube into sections and thereby 
ensure precise positioning of the incisions with respect to 
the ends of the sections. 

In accordance with an aspect of the invention, a de 
sired pattern is repetitively incised in fibrous sheet ma 
terial moving continuously in a predetermined path at a 
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portion of which the sheet material is unsupported at least 
at one side, by moving a resistance wire having the con 
figuration of the desired pattern in a circular path to 
which the mentioned portion of the path of movement of 
the sheet material is tangential and at a speed synchro 
nized with the speed of movement of the sheet material 
so that the resistance wire makes brief non-slip contact 
with the other side of the fibrous sheet material during 
each circuit by the wire of its circular path, and electrically 
heating the resistance wire to a temperature substantially. 
above the charring temperature of the fibrous sheet ma. 
terial So as to char or burn through the latter in the de 
sired pattern during each brief non-slip contact therewith. 
When the invention is applied to a bag making machine. 

of the described character, the circular path of the heated 
resistance wire is disposed to bring the latter into con 
tact with the moving paper near the exit end of the fold 
ing device, that is, at a location where the paper is already 
folded into a tube with the folding blades of such device 
serving to Separate the ply of the tube which is to be in 
cised from the other superposed ply of the tube. Further, 
in order to avoid shorting of the resistance wire when 
the latter burns through the contacted paper ply, the fold 
ing or pleating blade which engages such ply may have 
an opening in an area thereof which corresponds to the 
location of the tangency of the path of the paper to the 
circular path of the resistance wire. 

Another object is to provide an apparatus of the de 
scribed type in which the distances along the web between 
the Successive incisions charred therein can be easily 
varied. - t 

The above, and other objects, features and advantages 
of the invention, will be apparent in the following descrip 
tion of illustrative embodiment thereof which is to be 
read in connection with the accompanying drawings, 
wherein: FIG. 1 is a partial perspective view of a bag making 
machine provided with apparatus in accordance with this 
invention for incising one wall of each of the bags, and 
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showing only those elements of the bag making machine 
essential for understanding the invention; 

FIG. 2 is an enlarged longitudinal sectional view taken 
along the line 2-2 on FIG. 1; 

FIG. 3 is a still further enlarged transverse sectional 
view taken along the line 3-3 on FIG. 1; 

FIG. 4 is a fragmentary perspective view of a portion 
of one of the folding or pleating blades included in the 
bag making machine of FIG. 1 and illustrating the modifi 
cation thereof to adapt such machine to the apparatus 
embodying this invention; - 

FIG. 5 is a detail elevational view of a head included 
in the apparatus embodying this invention; 

FIG. 6 is a perspective view of a dust collecting bag for 
vacuum cleaners which has a wall thereof incised in ac 
cordance with this invention; 

FIG. 7 is an elevational view similar to that of FIG. 5 
but showing another embodiment of the invention; and 

FIG. 8 is a sectional view taken along the line 8-8 on 
FIG. 7. 

Referring to the drawings in detail, and initially to 
FIG. 1 thereof, it will be seen that a bag making machine 
10 of a type in which apparatus in accordance with this 
invention may be advantageously incorporated uses, as the 
starting material for the making of bags, a continuous 
web W of paper or other fibrous sheet material which is 
unwound from a supply roll (not shown). The web Wun 
wound from the supply roll moves continuously in the 
longitudinal direction through an adhesive applying device 
(not shown) operative to apply a stripe S of adhesive to 
the web along one of the longitudinal edges thereof. 

After the longitudinal stripe C of adhesive has been 
applied to the web, the latter moves continuously through 
a folding device 11 which may be of a conventional type, 
as shown. Such folding device 11 generally includes a 
post 12 which may be suspended, at its upper end, from 
the frame of machine 10 and, at its lower end, supports 
upper and lower inner folding or pleating blades 13 and 
14. As shown on FIG. 2, blades 13 and 14 are substantially 
spaced apart at the ends thereof mounted on post 12 
and extend from the latter in the direction of longitudinal 
movement of web W, with the distance between blades 13 
and 14 decreasing progressively in the direction away from 
post 12. The end portion of lower blade 14 secured to post 
12 may extend beyond the latter and be upwardly bent, 
as at 14a, so as to guide the moving web to folding device 
11. The blades 13 and 14 may taper laterally in the direc 
tion of movement of the web therealong to final trans 
verse dimensions that are substantially equal to the desired 
width of the side panels or walls of the bags to be pro 
duced. If desired, the rigidity of blades 13 and 14 sup 
ported at one end from post 12 may be increased by a 
central, longitudinally extending spine 15 (FIGS. 2 and 3) 
disposed between and joining the two blades. 

Folding device 11 is further shown to include outer 
folding or pleating blades 16 and 17 mounted on horizon 
tal frame members 18 and 19 extending along the opposite 
sides of inner blades 13 and 14 so that the inner longitu 
dinal edge portions of blades 16 and 17 project laterally 
into the opposite side openings of the gap or space be 
tween blades 13 and 14 (FIG. 3). Blades 16 and 17 are 
secured to the respective frame members 18 and 19, for 
example, by providing slots 20 in each of blades 16 and 
17 receiving bolts 21 screwed into tapped holes in the 
frame members (FIG. 1), so as to permit lateral adjust 
ment of blades 16 and 17, and hence variation of the depth 
of the pleats formed along the opposite margins of the 
flattened tube into which web W is folded by device 11. 
Rubber tired rollers 22 and 23 are suspended from above 
to bear on blade 13 and have their axes of rotation ar 
ranged obliquely with respect to the direction of move 
ment of the web. 

In the operation of folding device 11, the web W moved 
longitudinally therealong has its outer longitudinal por 
tions folded upwardly and inwardly and drawn toward 
each other by rollers 22 and 23 over blade 13 with the 
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4. 
edge portion carrying adhesive stripe S being overlapped 
on the opposite edge portion, thereby to form the upper. 
panel or ply P1 of a flattened tube T (FIG. 3) which fur 
ther has a lower panel or ply P2 connected to the upper 
panel P1 by folds or pleats F and F2 formed inwardly 
along the opposite longitudinal margins of tube T by 
blades 16 and 17. 
The tube T formed from web W by folding device 11 

passes from the latter under a freely rotatable pressing 
roller 24 (FIG. 1) which bears on the upper panel P of 
the tube to ensure adherence of the overlapped-edge por 
tions of the web by the adhesive stripe S. After passing 
under roller 24, tube T passes between feed rollers 25 
and 26 which are suitably driven, as by gearing G, to pull 
the web through folding device 11 and further to press 
the tube flat for ensuring secure bonding together of the 
overlapping edges of the folded web. From feed rollers. 
25 and 26, tube T passes between rotary cutting cylinders 
27 and 28 which are also driven through gearing G. and 
have cutting elements. 27a and 28a cooperating to trans 
versely cut through tube T at spaced apart locations there 
along for severing the tube into sections Ts. 
The tube sections Ts are adapted to be formed into indi 

vidual bags by closing one or both of the open ends there 
of. For example, as shown on FIG. 6, each section cut 
from the tube T may have adhesive applied to its opposite: 
end portions which are then folded over to form end 
closures C and C of a dust-collecting bag B from vac 
uum cleaners. Such bag B further has its wall or panel 
P2 incised, as at I, for example, in the form of a series 
of radiating cuts located approximately at the center of 
panel P., and a reinforcing collar R of cardboard or other 
stiff material is secured to panel P. around the incision I 
so that the usual intake tube of a vacuum cleaner can be 
inserted through the incision I to admit the dust-laden 
air conveyed through the tube to the bag. 

In the bag making machine 10, the incision I in the 
panel P2 of each of the bags made from the tube sections 
Ts is formed by an apparatus 29 which acts on paper web 
W at a location in advance of cutting cylinders 27 and 
28, for example, at a location adjacent the exit end of 
folding device 11. Such apparatus 29 embodying this in 
vention is shown to include a shaft 30 extending laterally 
below frame members 18 and 19 and having its ends 
journalled in bearings 31 (FIG. 1) carried by plates 32. 
The plates 32 are preferably mounted for vertical adjust 
ment, for example, by bolts 33 extending through ver 
tically elongated slots 34 in plates 32 and being received 
in tapped holes provided in side frame members 35. 
As shown on FIGS. 2 and 3, apparatus 29 further in 

cludes an arm 36 extending radially from shaft 30 so as 
to be movable in a plane which intersects the longitudinal 
median of folding device 11 upon rotation of the shaft. 
Arm 36 carries a head 37 on its outer end for movement 
in a circular path 38 (FIG. 2) upon rotation of shaft 
30. Arm 36 is preferably radially adjustable relative to. 
shaft 30, for example, by having its inner end portion 
slidable in a bore extending diametrically through shaft 
30 and being adjustably secured in such bore by a set 
screw 39. 
Arm 36 is radially adjusted so that the circumference of 

the circular path 38 travelled by the outer face 40 of head 
37 is equal to the distance along the web to be provided 
between the successive incisions I formed therein, and 
plates 32 carrying shaft 30 are vertically adjusted so that 
the underside or outer surface of the lower panel or ply 
P of tube T formed from web W by folding device 11 
is tangent to circular path 38 at the top of such path. 

Head 37 is shown to include a base 41 secured on the 
outer end of arm 36 and stacked bodies 42 and 43 (FIG. 
3) of ceramic or other insulating, heat-resistant material 
removably secured on plate 41, as by recessed screws 44 
(FIG. 5) which extend through aligned bores in bodies 
42 and 43 and are received in suitable tapped holes in 
base 41. The outer surface 40 of head 37 is defined by the 
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exposed face of ceramic body 42 and is preferably curved, 
as shown, to correspond approximately to the curvature 
of circular path 38. ... ' 
A resistance wire 45 capable of being heated by the 

passage of an electric current therethrough to incandes 
cence or at least to a temperature substantially above the 
charring temperature of the paper or other fibrous mate 
rial of web W, for example, to a temperature of approxi 
mately 1200° F., is carried by ceramic body 42. Portions 
of the length of wire 45 are exposed and overlie surface 
40 in a configuration corresponding to that of the desired 
pattern of each incision I to be formed. Thus, where in 
cision I is to be constituted by radiating cuts, as shown on 
FIG. 6, resistance wire 45 may be threaded through cir 
cularly arranged outer and inner series of holes 46 and 47 
(FIG. 5) in body 42 and opening at surface 40 so that 
lengths 48 of wire 45 extend generally radially from the 
holes 47 near the center of surface 40 over the latter to 
corresponding holes 46 near the periphery of surface 40. 
The ends of resistance wire 45 are connected to terminals 
49 and 50 projecting from ceramic body 42, and such ter 
minals are connected through wires 51 and 52 with slip 
rings 53 and 54 mounted on shaft 30 and insulated from 
the latter (FIG. 3). Brush assemblies 55 and 56 engage 
slip rings 53 and 54 and thereby permit the Supplying of 
electric current from as uitable source (not shown) to 
resistance wire 45 for heating the latter. - 

Shaft 30 is suitably driven in synchronism with feed 
rollers 25 and 26 and cutting cylinders 27 and 28 SO 
that the speed of movement of surface 40, and hence of 
the exposed lengths 48 of wire 45 overlying that surface, 
in circular path 38 is equal to the speed of movement of 
web W through folding device. 11. Thus, during each 
revolution of shaft 30 the exposed lengths 48 of wire 45 
make non-slip contact with the underside or outer Sur 
face of panel or ply P at the top of circular path 38. 
Further, the angular position of head 37 on shaft 30 is 
related to the angular positions of the cooperating cutting 
elements on cylinders 27 and 28 so that each such non 
slip contact of the exposed lengths of resistance wire 
45 with panel P. occurs at a position along the latter 
which is at the desired location between the ends of the 
respective section Ts to be cut from the tube. 
The drive for shaft 30, may include a variable speed 

transmission (not shown) interposed between gearing G 
and an intermediate drive shaft 57 (FIG. 1). A sprocket 
58 is secured on shaft 57 and drives a chain 59 which runs 
around a sprocket 60 secured on shaft 30 (FIG. 3). An 
idler sprocket 61 (FIG. 1) on a stub shaft which is 
vertically adjustable in a slot 62 engages chain 59 to 
maintain the desired tension in the chain upon adjust 
ment of the vertical position of shaft 30. 

It will be apparent that, during each non-slip contact 
with paper panel P of the exposed portions of resistance 
wire 45 heated to a temperature substantially above the 
charring temperature of the paper, the latter is charred 
through in a pattern corresponding to that of the ex 
posed lengths 48 of the wire. Since the paper web and 
the heated wire are continuously moving, and thus con 
tact each other only briefly, the charring of the paper 
only results in the forming of a corresponding incision in 
the paper and the charring or burning does not extend 
beyond the lines of contact of the wire with the paper. 

In order to prevent shorting of wire 45 when its ex 
posed portions have charred through paper panel P2, the 
metal blade 14 which overlies panel P2 is formed with an 
opening 63 (FIGS. 3 and 4) in the region thereof over 
lying the upper portion of the circular path 38. Further, 
the lower edge of spine 15 may be cut away, as at 64 
(FIGS. 2 and 3) over the extent of opening 63 for 
further ensuring that the upper surface of panel P2 will 
be unsupported during contact of such panel with the 
heated wire for preventing shorting of the latter. 
Although a pattern of radiating lines is incised in the 

paper web by the above described head 37, it is apparent 
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6 
that the configuration of the exposed portion or portions 
of the heated wire 45 can be changed to correspondingly 
alter the configuration of the pattern charred through the 
paper or other fibrous sheet material. Thus, for example, 
as shown in FIGS. 7 and 8, a head 37a may be con 
stituted by an annular ceramic body 42a mounted, as 
by screws 44a, on the outer end of a tubular arm section 
36a which is telescopically adjustable on a tubular arm 
section 36b and secured relative to the latter by a set 
screw 39a. Arm section 36b is clamped, as at 65, on 
shaft 30a so as to extend radially therefrom, and shaft 30a 
is hollow so as to communicate with the hollow interior 
of arm section 36b. The resistance wire 45a of head 37a 
is arranged to present an exposed length 48a thereof in 
the form of a substantially closed ring projecting from 
the outer face of annular ceramic body 42a along the 
inner periphery of the latter. The ends of resistance wire 
45a are connected to terminals 49a and 50a (FIG. 7) to 
which current may be supplied as previously described. 
Thus, when the assembly of the arm 36 and head 37 
is replaced by the arrangement shown on FIGS. 7 and 8, 
each contact of the heated resistance wire 45a with the 
paper or other fibrous sheet material causes the incision 
of a circular charred cut in the latter. Where such a 
circular cut is incised in the fibrous sheet material, the 
piece of the latter within the circular incision can be 
removed by applying suction to hollow shaft 30a, and 
hence through the hollow interiors of arm sections 36a 
and 35b and annular body 42a, for withdrawing each cut 
piece from the web. 

It will be apparent that, since the exposed portion of 
the heated wire 45 or 45a does not need to exert any 
significant pressure against the paper web in order to 
incise the desired pattern therein by charring of the 
paper or fibrous material, there is no need to back-up or 
support the web at the location where it is being incised 
repetitively. Thus, the apparatus 29 embodying this in 
vention can be disposed at any desired location along the 
path of travel of the web. The foregoing makes it possible 
to locate the apparatus 29 at a position along the path 
of travel of the web close to that at which the latter is 
severed into sections by cutting cylinders 27 and 28, for 
example, at the location adjacent the exit end of folding 
device 11, as shown. Since only a relatively short length 
of the web material extends from the location where 
apparatus 29 cuts or incises the desired patterns therein 
to the location at which the web is cut into sections, there 
is no danger that the inherent stretch of the fibrous ma 
terial constituting the web will result in substantial varia 
tions in the positioning of the Successive incisions with 
respect to the ends of the successive sections cut from 
the web. Further, the fact that the heated wire 45 or 45a 
need not apply a substantial pressure against the web 
material makes it possible to support the head 37 or 37a 
in a manner permitting its radial adjustment with respect 
to the shaft 30 or 30a as described, and thereby permits 
convenient variation of the distance along the web be 
tween the successive incisions charred therein. 

Although illustrative embodiments of the invention 
have been described in detail herein with reference to 
the accompanying drawings, it is to be understood that 
the invention is not limited to those precise embodiments, 
and that various changes and modifications may be ef 
fected therein by one skilled in the art without departing 
from the scope or spirit of the invention as defined in 
the appended claims. 
What is claimed is: 
1. In a machine for producing bags from a web of 

fibrous sheet material continuously moved under tension 
in a predetermined path and including a folding device 
acting on the web moving in said path to longitudinally 
fold the web into a flattened tube having at least two op 
posed plies and a cutting device acting repetitively on 
said flattened tube to cut transversely through the latter 
at locations spaced longitudinally along the tube and 
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thereby sever the tube into sections which can be formed 
into individual bags by closing of at least one of the ends 
thereof; an apparatus for incising in a desired pattern 
one of said plies of the tube, said apparatus comprising 
a recistance wire having the configuration of Said desired 
pattern, means supporting 'said wire for movement in a 
circular path to which a portion of said predetermined 
path of the web in advance of said cutting device is tan 
gent, said circular path being laterally located in relation 
to said predetermined path so that, in each traversal of 
said circular path, said wire contacts the fibrous sheet 
material at a lateral portion thereof constituting the outer 
surface of one of said plies of the tube, means guiding the 
web in said portion of its path so as to leave free the other 
surface of said lateral portion of the web, means moving 
said wire in said circular path at the same speed as the 
speed of movement of the fibrous material in said pre 
determined path and in synchronism with said cutting 
device so that said wire makes brief non-slip contact with 
said lateral portion of the web during each traversal of , 
said circular path at a location along the web which is 
intermediate and in predetermined positional relation to 
said locations where the tube is to be transversely cut into 

O 

one of said sections, and means for supplying electric 
current to said wire to electrically heat the same to a 
temperature substantially above the charring temperature 
of said fibrous sheet material so as to char through only 
said lateral portion of the web during each Said brief 
non-slip contact therewith. 

2. A machine for producing bags according to claim 2; 
wherein said folding device includes a folding blade inter 
posed between said opposed plies of the flattened tube and 
extending along said portion of the predetermined path 

30 

of the web which is tangent to said circular path of the 
heated wire, said blade separating said one ply from the 
other opposed ply and having an opening at said portion 
of the path of the web to leave free said other surface of 
said one ply at the region of each said contact of the 
wire with said one ply. 

3. A machine for producing bags according to claim 1; 
wherein said means supporting the wire for movement in 
a circular path includes a rotatable shaft, means mount 
ing said shaft for movement toward and away from said 
portion of the path of movement of the web, an arm 
extending from said shaft and being radially adjustable 
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with respect thereto, and a head on said arm having an 
outer surface from which said wire projects, radial ad 
justment of said arm and corresponding movement of 
said shaft being effective to vary the distance along the 
web between the successive, locations at which said wire 
makes non-slip contact therewith: . . . . . ; ; ; ; , ; 

4. A machine for producing bags according to claim 1; 
wherein said means; supporting the: wire includes a head 
having an insulating; heat resistant body with spaced open 
ings in an outer surface of said body arranged in circular 
series, and said wire is threaded through said openings 
to expose lengths of the wire extending over said outer 
surface of the body and generally radiating from the 
center thereof, . . . . . . . . . . . . . . 

5. A machine for producing bags according to claim 1; 
wherein said means supporting the wire includes a head 
of insulating, heat resistant material having an outer 
surface on which said wire is supported in a substantially 
closed loop configuration so as to incise a correspondingly 
configured piece of the fibrous material from said web 
during each said non-slip contact therewith, an arm sup 
porting said heat at an end thereof; and a rotatable shaft 
having said arm extending radially therefrom, said shaft, 
arm and head being hollow to define a passage opening 
at said outer surface of the head and through which pieces 
cut from the web can be removed by suction applied to 
said pascage. . . . . - . . . . . . . . . . . . . . . . 

6. A machine for producing bags according to claim.5; 
Said arm being adjustable radially with respect to said 
shaft, and means supporting said shaft for movement to 
ward and away from said portion of the path of the web 
So that, by radially adjusting said arm and correspond 
ingly moving said shaft, the distance along the web be 
tween the locations at which said wire makes successive 
contacts therewith can be varied. ". . . . . . . . . 
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