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It is of importance that papers, particularly sack papers, 
possess a high degree of stretch, i.e., that the papers 
may be pulled out to rgreatest possible length before the 
same break. Usually prior art has imparted high de 
gree of stretchability to paper by passing the paper web 
without tension or draw through the drier section of 
a paper making machine, i.e., so the paper will contract 
freely. Also by adjusting the flow of pulp stock from 
the head box onto the forming wire the stretchability of 
paper has been improved. rIn addition to these methods 
there are still two different prior art methods for im 
proving stretchability of paper. These two methods are 
based on “crumpling” of paper while it is in a suitable 
state of dryness. These methods, however, increase the 
stretchability of paper in the longitudinal direction of the 
web only. This invention has for its object to provide 
a method by means of which it is possible to produce 
longitudinally and laterally stretchable paper webs. 
The basis of the invention is the discovery that while 

the paper web is still moist it is stretched by forcing it 
into small bags or the like -by means of suction. The 
method and apparatus of the invention will hereinafter 
be described more in detail with reference to .the ex 
emplary embodiment shown »in the accompanying draw 
ing. 

In the drawings 'I-IIG. l is a diagrammatic view of a 
paper making machine having therein an apparatus em 
bodying the invention. FIG. 2 is a .front View, partly in 
section, of the apparatus of the invention. FIG. 3 -is a 
sectional view taken along line III-II‘I of FIG. 2. IFIG. 
4 is a sectional View taken along line IV-IV of FIG. 
2. FIG. 5 is a top plan View of a mantle of the ap 
paratus and lFIG. 6 is a sectional View along line VI-VI 
of FIG. 5. FIG. 7 is front view of another mantle and 
FIG. 8 is a sectional view along line VIII-VIII of FIG. 7. 
The apparatus of the invention includes a tensioning 

roll which comprises a perforated cylinder 1 wherein is 
disposed a hollow shaft y2. connected to said cylinder by 
means of radially extending longitudinal partition walls 
3 which divide the space interbetween the cylinder and 
the shaft into longitudinal cells 4. At the terminal ends 
of the cylinder are positioned the end walls 5 with aper 
tures 6 leading into the cells 4. Within the shaft 2, at 
a spaced distance from the end Walls 5, are provided 
partition walls 7 having rigidly secured thereto the shaft 
bars 8 protruding from the end walls. The shaft bars 
are mounted in journal box 10 provided with bearings 9. 
The same are secured to the «frame of the paper making 
machine by screw means 1\1 wherefore the same stay in 
place while the cylinder 1 rotates. The shaft bar on 
the one cylinder end is made so long that the same ex 
tends outwardly from the journal box. This shaft bar 
is coupled to the drive means imparting rotary motion 
so that the apparatus will rotate with the speed of the 
paper making machine. 

Labyrinth packings 12 are disposed interbetween the 
end walls 5 and the journal boxes. At the top part of 
the right hand journal box ‘10 is provided a curved aper 
ture 13 communicating v-ia the apertures in the end wall 
with the cells 4. This aperture 13 is so long that it 
communicates with three cells. At the bottom part of 
the right hand journal box is provided a circular hole 
14 leading via the end wall 5 to a cell 4. When the 
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apparatus is mounted in place Ithe aperture 13 is con 
nected to the suction system of the paper making vma 
chine by means of a line :provided with suction control 
means. The aperture 14 is connected to a compressed 
air source. 
FIGS. 5 and 6 are illustrative in showing the cylinder 

mantle having spaced apart longitudinal rows of elon 
gated apertures 15, said apertures in adjacent rows Ebeing 
in stepped relation to each other. The apertures are 
shaped so that the same have a first part 16 which nar 
rows inwardly from the mantle outer surface and has 
an extension 17 of unvarying size. FIGS. 7 and >8 show 
a mantle with round holes 1‘8. These holes are ar 
ranged in rows andthe holes of adjacent rows are side 
by side. The holes are shaped so that on passing from 
the outside inwards the same have a first funnel-like 
portion 19 and then as an extension thereof a cylindrical 
portion 20'. 

FIG. l is illustrative in showing that the apparatus of 
the invention is positioned in the paper making machine 
so that the same will be interposed between the second 
press 21 and the finishing press Z2 so that the paper 
web will pass thereover. The apparatus is positioned in 
the aforementioned place so that a vacuum is produced 
in the uppermost cells and a pressure in the lowermost 
cell. From this it follows that as the web is being led 
to the apparatus it is caused to be drawn against the 
cylinder, to stretch slightly into the cylinder holes or 
apertures with the result that small bags are formed in 
the paper web. It is because of these bags that the 
paper will exhibit an enhanced stretchability. The per 
forations or apertures on the apparatus cylinder stay clean 
for the reason that each cylinder cell in its lowermost 
position is subject to the action of compressed air. When 
the paper web with the therein formed bags Iis passed 
into the ironing rolls it will be -found that the formed 
bags are hardly discernible inthe ready made paper. 
As has already `been mentioned, the high degree of 

stretchability imparted to the paper web is determined 
by the therein formed bags. 
The reasons for this are the following: 
(l) The stretched portions of the web may contract 

freely because the flat portions of the web receive the 
contraction resisting tension lwhen the web is on the paper 
making machine. 

(2) The flat portions of the paper web form a net 
like plan figure. 

(3) In the paper web will form various stress condi 
tions and it is due to these that all the inter-'liber con 
nections will not break at one and the same time. 
The degree of stretchability imparted to the web can 

be controlled: 
(1) By controlling suction or pressure. 
(2) By varying the shape, size and arrangement of the 

suction figures or pressure figures. 
An example of test data follows: 

Stretch, percent 
breakin g 
length 

laterally longitu- mean in meters 
dinally value 

Untreated paper ............. __ 6.0 2. 5 4.2 10.000 
Treated paper oí the invention. 8. 5 4. 0 6. 2 9.000 

On the basis of the aforestated the stretchability of 
paper increases about 50% while the strength properties 
deteriorate by about 10%. In prior known methods .the 
strength properties may deteriorate by 50% even. 

It will be seen from the `foregoing description that the 
invention provides a method whereby the stretchability 
of paper may be notably enhanced and also the stretch 
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ability laterally of the paper web may be improved. It 
will also be seen that in using the method of the inven 
tion the stretch properties of paper deteriorate appreciably 
less than in using prior art methods. 

It is not absolutely necessary to yforce the bags into 
the paper web just at the stage interbetween the second 
press and the ñnishing press of a paper making machine 
for the main thing is only that the paper web is still 
moist when the bags are forced therein. 

I claim: 
1. A method of making paper suitable Afor paper bags, 

comprising pulling by suction spaced but closely ad 
jacent portions of a moist stretchable paper web out of 
the plane of such web so as to stretch said suction-pulled 
portions to form in said paper web small adjacent pro 
jecting pockets thereby providing strong paper with great 
stretchability. 

2. A method of making paper suitable for paper bags, 
comprising the steps of pulling by suction spaced but 

10 

¿i 
closely adjacent portions of a moist stretchable paper 
web out of the plane of such web so as to stretch said 
suction~pu11ed portions to form in said paper web small 
adjacent projecting pockets thereby providing strong paper 
with great stretchabilíty; and Afinishing the pocket-formed 
paper by rolling. 
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