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57 ABSTRACT 
A device for coreless rolls of very lightweight fiber 
material, such as tissue, comprises feeding one or 
move continuous webs of the tissue material into jux 
taposition and then for directing it into association 
with a perforator and a slitter. The paper which has 
been slit is then fed along a feed path onto winding 
mandrels. The windup of the tissue on the mandrel is 
effected by first wetting the edge so that it engages 
with the mandrel. The tissue is wound into a coil of 
predetermined thickness and it is broken away from 
the continuous web along the perforations by the sim 
ple expedient of moving a flat boardlike member up 
wardly through the path of movement of the tissue to 
sever it along the perforations. The end. is guided 
along the roll by a semi-annular member which en 
gages around the exterior surface of the tissue roll. 
Thereafter, the mandrel is released at one end and 
pivoted outwardly from its support and the wound tis 
sue roll is pulled off an end thereof. It is also possible 
with an embodiment of the invention to feed the tissue 
which has been slit into guide tubes or folding gauges 
which fold them into one or more folds as they are: 
wound into a coreless roll. 

13 Claims, 17 Drawing Figures 
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1. 

DEVICE FOR FORMING LIGHTWEIGHT PAPER 
INTO ROLLS WITHOUT ANY CORE 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates in general to the construction 

of devices for rolling paper material into small size rolls 
and, in particular, to a new and useful device for effect 
ing the rolling of a lightweight paper such as a tissue 
into coreless rolls of predetermined length and thick 
eSS. 

2. Description of the Prior Art 
At the present time, there are known devices for slit 

ting paper along longitudinal cutting lines to form the 
paper into individual roll lengths and for rolling these 
rolls onto cores. The core which is employed is usually 
a fiberboard material which does not interfere with the 
use of the tissue. For many present day applications, it 
is desirable that the tissue be wound without any fiber 
board core and that the winding device provide means 
for easily separating the tissue into individual roll 
lengths and preferably for forming more than one roll 
length at a time. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is 
provided a device which is capable of feeding very 
lightweight tissue into association with means for perfo 
rating it and for slitting it into individual lengths and for 
rolling each length into a coreless roll of predetermined 
lengths. A feature of the construction is that the indi 
vidual lengths are fed, after slitting, into association 
with a mandrel where they are engaged with the man 
drel by wetting the end of the tissue to cause it to ad 
here to the mandrel. The tissue is severed from the re 
maining length of tissue web after winding by moving 
a flat board upwardly through the path of movement of 
the tissue to sever it along a perforation line. It is to be 
understood that one continuous web of material may 
be utilized. However, in the following description, sev 
eral thicknesses of tissue are fed to the perforator and 
slitter and they are separated after the slitting operation 
is carried out in order that there be a sufficient body of 
tissue paper presented for the slitting and perforation 
operation when it is done. The rolls of paper, which are 
wound on mandrels, and are held to the mandrels by 
the wetting action, are removed from the mandrels 
after rolling by freeing the end of the mandrels and di 
recting the tissue off the mandrels end after this end has 
been pivoted away from its support or cradle. 

In accordance with another embodiment of the in 
vention, the paper is directed after slitting into individ 
ual folding gauges which effect the folding of the paper 
as it is fed into one or more folds prior to it being fed 
onto the winding mandrel. 
Accordingly, it is an object of the invention to pro 

vide a device for forming coils of lightweight paper, 
such as tissue, individual sheets and for perforating the 
sheet and for thereafter winding the perforated sheet 
on a mandrel, separating the individual rolls which are 
wound from the remaining sheets along the perfora 
tions, and then removing the sheets from the mandrel. 

A further object of the invention is to provide a de 
vice for winding very lightweight paper which includes 
feeding one or more thicknesses of the paper into juxta 
position and then perforating and slitting the sheets to 
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2 
gether, subsequently folding them by passing them 
through folding guides and thereafter winding them 
without a core directly on a mandrel from which they 
are eOWe. 

A further object of the invention is to provide a wind 
ing mechanism which is simple in design, rugged in 
construction, and economical to manufacture. 
The various features of novelty which characterize 

the invention are pointed out with particularity in the 
claims annexed to and forming a part of this disclosure. 
For a better understanding of the invention, its operat 
ing advantages and specific objects attained by its uses, 
reference should be had to the accompanying drawing 
and descriptive matter in which there are illustrated 
preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 
In the Drawing: 
FIG. 1 is a top plan view of a device for winding light 

weight papers into rolls without cores constructed in 
accordance with the invention; 
FIG. 2 is a schematic elevational view indicating the 

drive mechanism for the device shown in FIG. 1; 
FIG. 3 is a schematic side elevational view showing 

the manner in which the paper webs are fed in the de 
vice shown in FIG. 1; 
FIG. 4 is an enlarged axial sectional view of a slitting 

mechanism; 
FIG. 5 is an enlarged sectional view of the perforating 

mechanism; 
FIG. 6 is a partial elevational view of the perforating 

blade used for the perforation mechanism; . 
FIG. 7 is a partial perspective view of the winding 

mandrel and sheet, wetting mechanism; 
FIG. 8 is a view similar to FIG. 7 indicating the parts 

in the position at the end of the winding of one com 
plete roll of tissue on the mandrel; 
FIG. 9 is a partial sectional view showing the break 

ing of the tissue along the perforation line; 
FIG. 10 is a view similar to FIG. 9 indicating the man 

ner in which the tissue is wrapped around the finished 
roll; 
FIG. 11 is a partial top plan view indicating the man 

ner in which the mandrel may be swung out of an oper 
ating position for the removal of the wound tissue 
therefrom; 
FIG. 12 is a perspective view of a complete assembly 

of wound rolls which have been removed from the 
mandrel; - 

FIG. 13 is a partial top plan view indicating the fold 
ing gauges for folding the tissue prior to winding; 
FIG. 14 is a side elevational view of the mechanism 

shown in FIG. 13; 
FIG. 15 is a section taken along the line 15-15 of 

FIG. 14; and 
FIGS. 16 and 17 are views similar to FIG. 15 of other 

embodiments of the invention. 

GENERAL DESCRIPTION OF THE PREFERRED 
EMBODIMENTS - 

Referring to the drawings in particular, the invention 
as embodied therein and shown in FIGS. 1 through 12, 

65 comprises a device for perforating, slitting and then 
winding one or more webs of a lightweight paper mate 
rial such as a tissue into a roll without a core and for 
separating the roll from the remaining web material. 



3 
In accordance with the invention, as shown in FIG. 

3, preferably two lightweight paper webs or sheets 10 
and 12 are fed over dancer rolls 14 and 16 and com 
bined onto a feed roll 18. One of the tissues is also 
guided by a guide roll 20. The combined webs 10 and 
12 move between the nip of the roller 18 and a counter 
roller 22 into association with perfrorating means, gen 
erally designated 24. 
The perforating means 24 includes a rotatable perfo 

rator block 26 and a resilient counter-roller 28 which 
receives the perforating blade projections 32 of a per 
forating blade 34. (See FIG. 6). The blade 34 includes 
projections 32 spaced along the length of the blade and 
separated by recesses 36 which are located at the areas 
in which the tissue is not penetrated. The blade 34 is 
carried in a recess 38 of the rotatable block 26 and it 
is held in an adjusted position by a set screw 40, as 
shown in FIG. 6. 
After the webs 10 and 12 in their combined form, as 

generally designated 42, are passed through the perfo 
rator means 24, they are advanced into association with 
conventional slitter means 44. - 

After the passage of the combined webs 42 through 
the slitter means 44, they are moved to feed rolls, gen 
erally designated 58, and which include a top roller 57 
and a lower roller 59 between which the combined 
webs are fed and separated into individual webs at 12' 
and 10'. The individual webs 10' and 12" have each 
been slit longitudinally and perforated transversely and 
each is wound upon an associated mandrel 60 and 62, 
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one pivotal universal switch bearing or joint 100 ar 
ranged at one end, after first lifting the opposite end off 
of a cradle 102, as shown in FIG. 11. All of the wound 
rolls 72 are removed at once from the mandrel 60 in a 
direction of the arrow 104, as shown in FIG. 11. After 
wards, the individual roll lengths 72 are separated by 
breaking them along the slit lines 70. 
The drive for the operating mechanism shown in 

FIGS. 1 and 2 and the main drive is from a drive motor 
(not shown) driving through a belt 106 to a sprocket 
108 affixed to a shaft having a drive pinion 110. The 
drive pinion 110 is in meshing engagement with a large 
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respectively, to form rolls 64 and 66. The rolls 64 and 
66 are separated from the remaining portions of the 
webs 10' and 12' along the perforated lines. 
The web winding operation begins, as shown in FIG. 

7, in respect to the web 10", which has been slit along 
a plurality of longitudinal slit lines 70 in order to define 
individual roll widths 72 (FIGS. 7 and 8) which will be 
separated after they are removed from the associated 
mandrel 60. Initially, the leading edge of the web 10' 
is adhered to the mandrel 60 in any conventional way. 
When a predetermined thickness of tissue material has 
been wound upon the mandrel 60, the winding is con 
tinued until the perforation line 78 aligns over a break 
board 80 which is part of the web separating means 68. 
The breaking of the tissue away from the remaining 
web 10' is effected by an operation in which the surface 
of the wound roll 72 is engaged by a half cylindrical 
shell or guide plate 84 and then by moving the break 
board 68 upwardly in a direction of the arrow 86 shown 
in FIG. 3. 
The break of the tissue occurs along the perforation 

line 78, as shown in FIG. 9, and the broken end of the 
roll is smoothened over the surface of the roll by the 
guide plate 84. The break-board 80 is supported below 
the web feeding to the associated mandrel 60 or 62 on 
an upright member 90 which is hinged to the board by 
a hinge 92. The upright member may be oriented to en 
gage the ground or some fixed support 94 when the 
break-board 80 is lowered back into an operating posi 
tion, as shown in FIG. 3. The upper end of the break 
board is hinged to a fixed member 96 which carries a 
connecting hinge which is secured to the board. The 
hinge 98 permits upward pivotal movement of the 
break-board 80 as desired. 
After the end of the roll has been severed from the 

remaining web, and deflected around the surface of the 
wound roll 72, the mandrel 60 is pivoted outwardly on 
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gear 112 carried on a shaft 114 which carries a drive 
gear 116. The drive gear 116 drives a gear 118 which 
is affixed to the shaft 54 of the mandrel roller. This 
shaft 54 carries a sprocket 120 which drives a gear 122 
through a chain 124 carrying a shaft 126 of the lower 
separating roller 59 which is located below the feed roll 
128. The gear 118 also drives a gear 130 to rotate the 
slitter shaft 52. 
The gear 116 also drives a gear chain of gears 132, 

134, 136 and 138. The gears 136 and 138 are on shafts 
140 and 142 of the counter-roller 28 and the perforator 
block 26, respectively. 
The gear 138 also drives a chain of gears 144, 14 

and 148. The gears 146 and 148 are on shafts 150 and 
152 which carry rollers 22 and 18, respectively. Shafts 
154 and 156 carry the dancer rollers 14 and 16, respec 
tively, as shown in FIG. 2. 
The rewind drive is taken from the large gear. 112 

driving gear 158 which is on a shaft which carries a 
sprocket 160 which drives a chain 162 to drive gears 
164 and 166 which are located on the rewind shafts 
168 and 170 for the mandrels 60 and 62, respectively. 
A tensioning sprocket 172 is engaged with the chain 
162. 
In FIGS. 3 to 15, there is shown another embodi 

ment of the invention in which a web, generally desig 
nated 10', is separated into individual widths by slitter 
rollers 174 and the widths are directed into association 
with folding means, generally designated 176, which 
comprises a folding gauge or tubular member 178 
through which the end of the sheet is initially guided by 
hand and out of which the sheet arrives as a folded indi 
vidual sheet 180 which is directed over a mandrel 182. 
The tubular fold members 178 have an initial cross 
section as indicated in FIG. 15 which gradually reduces 
from one end to the other to gradually carry out the 
complete folding operation so that there is a double 
folded layer which arrives at the mandrel 182. 
FIGS. 16 and 17 show alternate embodiments of 

guide tube 178 and 178' to effect a simple V-type fold 
as shown in FIG. 16 and a double fold as shown in FIG. 
17. 
While specific embodiments of the invention have 

been shown and described in detail to illustrate the ap 
plication of the principles.of the invention, it will be un 
derstood that the invention may be embodied other 
wise without departing from such principles. 
What is claimed is: 
1. A method of forming individual rolls of tissue 

paper free of any core from a continuous web, compris 
ing passing at least one continuous sheet of the tissue 
through a feed path while perforating the tissue at lon 
gitudinally spaced locations across the width thereof 
and slitting the tissue along at least one longitudinally 
extending slitting line to divide the tissue up into indi 
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vidual roll lengths, winding the perforated and slit tis 
sue directly onto a mandrel, and, after a predetermined 
thickness is wound on the mandrel, separating the 
rolled tissue from said web and removing the rolled tis 
sue from said mandrel, whereby said rolled tissue is free 
of core and mandrel. - 

2. A method according to claim 1, including feeding 
the tissue to the mandrel over a movable surface, and 
moving the movable surface through the path of move 
ment of the slit and perforated tissue to move the end 
of said movable surface through the tissue, at the loca 
tion of one of the perforations, to sever the roll of tissue 
from the remaining portion thereof. 

3. A method of forming individual rolls of tissue 
paper free of any core from a continuous web compris 
ing passing at least two webs into juxtaposition to form 
a combined sheet and thereafter passing the combined 
sheet through a feed path while perforating said com 
bined sheet at longitudinally spaced locations across 
the width thereof and slitting the combined sheet along 
at least one longitudinally extending slitting line to di 
vide said combined sheet into individual rolled lengths, 
winding said perforated and slit combined sheets of tis 
sue onto a mandrel and after a predetermined thickness 
is wound upon said mandrel, removing it from said 
mandrel. 

4. A method of forming individual rolls of tissue 
paper free of any core from a continuous web compris 
ing passing at least one continuous sheet of tissue 
through a feed path while perforating the tissue at lon 
gitudinally spaced locations across the width thereof 
and slitting the tissue along at least one longitudinally 
extending slitting line to divide the tissue up into indi 
vidual roll lengths, passing the slit end perforated tissue 
into a folding gage to fold it into one or more layers, 
winding the perforated slit and folded tissue onto a 
mandrel, and, after a predetermined thickness is wound 
on the mandrel, removing the rolled tissue from the 
mandrel. - 

5. A device for forming individual rolls offibrous ma 
terial such as tissue paper free of any core and from a 
continuous web, comprising means for feeding a con 
tinuous web of fibrous material through a feed path, 
slitting means arranged along said feed path for slitting 
the fibrous material along its length as it is fed in order 
to divide it up into a plurality of lengths of fibrous ma 
terial, perforating means along the feed path engage 
able with the fibrous material to perforate the fibrous 
material acoss the width thereof at spaced locations 
along its length as it is fed, a rotatable mandrel upon 
which the web is wound rotatably mounted at the end 
of said feed path, means mounting said mandres for ro 
tation about an axis which extends substantially trans 
versely to the feed path, and means adjacent said man 
drel for tearing the wound fibrous material on the man 
drel away from the remaining web, and means for de 
tachably connecting said mandrel relative to said 
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mounting means to facilitate the removal of the rolled 
web wound thereon. 

6. A device according to claim 5, wherein said tear 
ing means comprises a flat surface over which the web 
is moved to the mandrel, said surface being displace 
able to cause the edgethereof to move through the web 
adjacent the perforations in order to sever the web 
across its width. 

7. A device for forming individual rolls of fibrous ma 
terial such as tissue paper, free of any core and from a 

60 
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6 
continuous web, comprising means for feeding a con 
tinuous web of fibrous material through a feed path, 
slitting means arranged along said feed path for slitting 
the fibrous material along its length as it is fed in order 
to divide it up into a plurality of lengths of fibrous ma 
terial, perforating means along the feed path engage 
able with the fibrous material to perforate the fibrous 
material across the width thereof at spaced locations 
along its length as it is fed, a rotatable mandrel upon 
which the web is wound rotatably mounted at the end 
of said feed path, means mounting said mandrel for ro 
tation about an axis which extends substantially trans 
versely to the feed path, and means adjacent said man 
drel for tearing the wound fibrous material on the man 
drel away from the remaining web, wherein said feed 
ing means comprises means for feeding two separate 
webs of fibrous material into juxtaposition and forgsub 
sequently feeding it through a feed path. . . . . . . 

8. A device for forming individual rolls of fibrous ma-. 
terial such as tissue paper, free of any core and from a 
continuous web, comprising means for feeding a con 
tinuous web of fibrous material through a feed path, 
slitting means arranged along said feed path for slitting 
the fibrous material along its length as it is fed in order 
to divide it up into a plurality of lengths of fibrous ma 
terial, perforating means along the feed path engage 
able with the fibrous material to perforate the fibrous 
material across the width thereof at spaced locations 
along its length as it is fed, a rotatable mandrel upon 
which the web is wound rotatably mounted at the end 
of said feed path, means mounting said mandrel for ro 
tation about an axis which extends substantially trans 
versely to the feed path, and means adjacent said man 
drel for tearing the wound fibrous material on the man 
drel away from the remaining web, wherein said tearing 
means comprises a pivotal support plate over which the 
web is fed to said mandrel, a pivot leg connected to said 
plate adjacent the free end thereof and supporting said 
plate on the ground at an elevation over which the web 
may be fed to said mandrel, said plate being movable 
about its pivot through the path of feed of the web ma 
terial to tear it away from the material which has been 
wound on the mandrel. 

9. A device according to claim.8, including a holding 
plate associated with said mandrel and engageable over 
the material wound thereon, said plate having an inter 
ior curvature comparable to the curvature of the mate 
rial wound on the mandrel and being movable over the 
material to smooth it over the mandrel and to hold it 
in position while the material is cut away from the con 
tinuous web. 

10. A device for forming individual rolls of fibrous 
material such as tissue paper, free of any core and from 
a continuous web, comprising means for feeding a con 
tinuous web of fibrous material through a feed path, 
slitting means arranged along said feed path for slitting 
the fibrous material along its length as it is fed in order 
to divide it up into a plurality of lengths of fibrous ma 
terial, perforating means along the feed path engage 
able with the fibrous material to perforate the fibrous 
material across the width thereof at spaced locations 
along its length as it is fed, a rotatable mandrel upon 
which the web is wound rotatably mounted at the end 
of said feed path, means mounting said mandrel for ro 
tation about an axis which extends substantially trans 
versely to the feed path, and means adjacent said man 
drel for tearing the wound fibrous material on the man 
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drel away from the remaining web, and including tubu 
lar guide means adjacent said mandrel through which 
the slit and perforated material is directed, said tubular 
guide means including a passage means defined therein 
causing the folding of the web material as it is moved 
therethrough. 

11. A device according to claim 10, wherein said pas 
sage means is arranged in a U-shape which gradually 
diminishes to form two folds. 

12. A device according to claim 10, wherein said pas () 

5 

8 
sage means includes two passage portions extending 
-obliquely at an angle from each other which gradually 
diminishes to form two folds of material. 

13. A device according to claim 10, wherein said pas 
sage means includes a plurality of passage portions ex 
tending in a zig-zag formation which gradually dimin 
ishes in order that the paper is formed into three sepa 
rate folds, one back upon the other. 
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