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ABSTRACT OF THE DISCLOSURE 
A press mechanism for removing liquid from a travel 

ing fibrous web such as a web of paper received from 
the fourdrinier section of a paper machine including a 
backing roll and a looped traveling belt forming a press 
nip with the roll with a plurality of shaped shoes ex 
tending the length of the roll and pressing the belt to 
ward the nip with said shoes having a concave curved 
surface facing the belt and being pivotally supported 
so that a wedge of lubricating fluid builds up between 
each of the shoes and the belt to lubricate the shoes and 
to press the belt toward the nip. Means are provided for 
individually controlling the force with which the shoes 
are pressed toward the belt. 

BACKGROUND OF THE INVENTION 
The invention relates to an improved extended nip 

press and more particularly to a pressing mechanism for 
extracting water from a traveling web which requires 
considerably less space and is capable of extracting more 
water from the web than has been heretofore possible 
with conventional press couples. 
The present invention provides a pressing arrangement 

having a plurality of nips wherein the residence time of 
the web in the nips is increased over that of a roll couple 
and wherein a mechanically more compact structure is 
used. Attempts have been made to provide presses which 
provide for a greater pressing time and reduce the space 
required by the press, but a number of these have en 
countered disadvantages, and the present structure pro 
vides advantages over structures heretofore available. 
As will be appreciated from the teachings of the dis 

closure, the features of the invention may be employed 
in the dewatering of other forms of webs than a paper 
web in a paper making machine. However, for conven 
ience, a preferred embodiment of the invention will be 
described in the environment of a paper making machine 
which conventionally forms a web by depositing a slurry 
of pulp fibers on a traveling fourdrinier wire, transfers 
the web to a press section where the web passes through 
a number of press nips formed between roll couples, and 
the web then passes over a series of heated dryer drums 
and usually through a calender and then is wound on the 
roll. The present structure forms the entire press section 
and takes the place of other forms of press sections here 
tofore available. Modifications can be made in the overall 
machine, as to the forming section, or the dryer section 
which can be accommodated by the instant invention. The 
structure of the instant disclosure also may be employed 
in pressing webs of various synthetic fibers. 
The present invention relates to improvements for the 

press sections of a paper making machine. Because of 
various inherent limitations in the operation of roll 
couples forming press nips for the press section in a 
conventional paper making machine, only a given amount 
of water can be removed in each nip and, therefore, in 
a conventional paper making machine, a series of nips 
are usually employed. It has been found impractical to 
attempt to remove a significant amount of additional 
water by increasing the number of press nips, although 
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the further removal of water by pressing can greatly 
reduce the expense and size of the dryer section. It is 
estimated that if the water removed in the press section 
can be increased to decrease the moisture from 60 per 
cent to 50 percent, the length of the dryer section can 
be reduced by /3. This is significant in a typical 3000 
feet per minute newsprint machine which employs on 
the order of 100 dryer drums. This significance can be 
appreciated in considering that the dryer drums are each 
expensive to construct and to operate and require the 
provision of steam fittings and a supply of steam for 
each drum. The relative importance of the removal of 
water in the press section is further highlighted by the 
fact that one of the most important economic considera 
tions in justifying a satisfactory return on investment 
in the operation of a paper making machine is to obtain 
the highest speed possible consistent with good paper 
formation and better pressing will shorten the necessary 
time in the dryer section and permit higher speeds. 

It is accordingly an object of the present invention to 
provide an improvement in the press section of a paper 
machine which makes it possible to remove an increased 
amount of water in this press section and makes it possi 
ble to provide a press section having a relatively compact 
or shortened pressing area of a unique elongated or ex 
tended nature which does not have the performance 
limitations of conventional roll couple presses and which 
requires far less space in terms of requirements as to the 
overall length of the press section. By increasing the 
amount of water removed from the web in the press 
section, increased speeds are possible with existing equip 
ment, i.e., a given length of dryer section can operate 
at higher speeds since it is required to remove less water. 
Also, new equipment can be constructed requiring less 
machine length and expense. 

It is an object of the present invention to provide a 
press using a traveling belt wherein an improved structure 
is employed for applying the nip loading pressure to the 
belt. 
A further object of the invention is to provide an im 

proved pressing mechanism for a press which counteracts 
the disadvantageous effects of friction and provides a 
press which has a uniquely long operating life. 
Another object of the invention is to provide a press 

mechanism wherein pressures at stages along the nip are 
more easily controlled than in structures heretofore 
available. 
Another object of the invention is to provide a press 

which avoids the disadvantages of excessive leakage and 
the difficulty of providing large sliding seals as contrasted 
with prior art liquid pressure presses. 

Other objects, advantages and features will become 
more apparent with the disclosure of the principles of the 
invention and as will be seen, equivalent structures and 
methods may be employed within the principles and scope 
of the invention as taught in connection with the descrip 
tion and disclosure of the specification, claims and draw 
ings, in which: 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevational view shown in somewhat 

schematic form of a structure embodying the principles of 
the present invention; and 

FIG. 2 is a fragmentary sectional view taken substan 
tially along line II-II of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As illustrated in FIG. 1, a backing roll 9 is wrapped 
with a looped belt 10 to form an extended pressing nip. 
In operation, a continuous traveling web W is passed 
through the nip along with a felt F for receiving liquid 
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pressed from the web. The belt 10 is carried on rolls 11, 
12, 13 and 14. 

Pressure in the nip is obtained from a series of sliding 
shoes 16, 17 and 18 which may be termed slipper bearing 
shoes and which have a smooth lower surface extending 
across the belt coextensive therewith with the surface also 
extending in the direction of the belt travel to apply 
pressure to the belt which pressure is transmitted to the 
Web. Each of the shoes 16, 17 and 18 have a concave 
arcuately shaped lower surface with a relieved leading 
edge so as to form a wedge of lubricating fluid between 
them and the belt. For providing this lubricating fluid, a 
Supply line 19 is provided to keep fluid within a housing 
20 which has sliding seals against the belt to prevent the 
escape of lubricant which could result in the contamina 
tion of the web. Each of the shoes should have a radius 
of approximately the same as the roll and should be 
curved in such a direction so as to fit the roll. An objec 
tive is to get as much length of pressure as possible to 
form an extended pressing nip at each of the shoes. 
The shoes are pivotally supported shown at 21, 27 and 

30. The shoes are somewhat flexible over their entire 
length and are backed by hydraulic fluid such as so that 
they exert a uniform pressure against the belt along their 
length thereby pressing water uniformly from the web 
along the length of the roll. 
The pivotal Supports 21, 27 and 30 may be in the form 

of a roll pin as shown in FIG. 2 which is supported from 
a piston 22 in a cylinder 23 containing a pressurized fluid. 
The piston 22 is sufficiently flexible over its length so that 
with the fluid in the cylinder 23 being at uniform pressure 
along the length of the cylinder in accordance with 
Pascal's law, the shoe 16 will exert uniform pressure 
along the length of the roll 9. This will occur even though 
the downward load on the roll 9 will cause downward 
bending thereof. 
The Support for each of the shoes is similar in con 

Struction and, therefore, only details for the first shoe 16 
need be shown. The shoe 17 has its roll pin 27 carried 
on a piston 28 Supported in a cylinder 29. Shoe 18 has its 
roll pin 30 supported on a piston 31 carried in a cylinder 
32. Each of the cylinders are supported in an overhead 
Support beam 15. This beam will also bend upwardly with 
a pressure in the cylinders 23, 29 and 32, but this will 
not affect the application of uniform pressure by the shoes 
to the belt. 

If a relatively wide web is expected so that it is neces 
Sary to provide a long roll 9, anti-deflection means may 
be provided for the roll to prevent excessive bending. 
Such anti-deflection means may take various forms, and 
in one form the roll 9 will be a hollow roll shell with a 
stationary shaft extending therethrough. Fluid force trans 
fer means will be located between the roll shell and the 
shaft to transfer the load from the shell to the shaft with 
the shaft bending downwardly relative to the roll shell, 
and the roll shell maintained substantially axially straight. 
The fluid force transmission means may take various 
forms such as that shown in the Justus Pat. 3,119,324. 
As the Web enters the nip, it is subjected first to the 

pressure applied by the shoe 16, and then Subsequently to 
the pressure Supplied by the shoe 17 and thereafter by 
the pressure applied to the shoe 18. Larger number of 
shoes may be provided. The shoes may be controlled to 
give sequentially increasing pressures to the web by pres 
Surizing the chambers 23, 29 and 32 with sequentially 
greater pressures. In another form the same fluid pressure 
may be applied to each of the chambers, but the cham 
bers may be of increasing width, so that the total pres 
Sure applied to the web through the shoes will increase. 
However, in a preferred form by positioning pressure con 
trol valves 24a, 25a and 26a in the lines 24, 25, and 26 
leading to the cylinders 23, 29 and 32, controlled pres 
Sures may be applied. While the shoes are preferably of 
the same length, it is contemplated that different length 
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4 
shoes can be employed, such as by making the first shoe 
of longer length to obtain a reduced unit pressure in the 
first zone beneath the first shoe and successive increasing 
unit pressures in Subsequent Zones. 
At the high speeds at which webs travel in current 

paper making machines, there is a limit to how much 
water can be removed at the location of the first shoe 16 
inasmuch as hydraulic resistance pressures will build up 
within the web. In other words, as the pressure is applied 
very rapidly and suddenly, the water does not have ade 
quate time to escape if the pressure applied is too high, 
so that a crushing or disturbance of the fibers will occur. 
Therefore, the pressure which is applied at the first shoe 
16 is predetermined at a level so that maximum water 
removal will be attained without the hydraulic crushing 
of the web. The pressure which is applied to the next shoe 
17 can be higher since some of the water will have been 
removed at the first shoe. Similarly, the pressure at the 
third shoe 18 can be still higher. This procedure is com 
monly followed in regular press nips where each subse 
quent nip applies a higher pressure. However, an advan 
tage is obtained in the present arrangement in that a 
broader pressing area is employed, so that the water has 
more time to travel from the web into the felt. With a 
conventional press nip, the width of the nip is determined 
by the diameter of the press rolls, and this cannot be 
changed. By increasing the length of the shoe 19, the 
length of time that the web is subjected to the pressing 
pressure can be increased. 
The present arrangement also provides an advantage 

over conventional press nips in that the pressure is applied 
hydraulically, that is, by virtue of the layer of lubricating 
fluid which is built up between the shoe 16 and the belt 
10. This lubricating liquid has a pressure profile which 
builds up from the leading edge of the shoe and then 
drops off at the trailing edge of the shoe, but pressure ex 
tends along the full length of the shoe. This will result 
in improved application of pressure and improved water 
removal from the web as compared with the pressure pro 
file which occurs to a web passing through the usual two 
roll press couple. Also, the need for web handling between 
Subsequent press nips, as must be done in a conventional 
paper making machine employing the usual press couples, 
is eliminated since the web is under complete control from 
one shoe to the next. This eliminates web vibration and 
possible tear and, of course, greatly reduces the space re 
quirements of a press section. 
Another modification which may be made in the struc 

ture illustrated is that the roll 9 may be an open roll with 
circumferential surface grooves across its length, or may 
be in the form of a suction roll. In this arrangement the 
felt will be positioned against the roll and the web will be 
carried on top of the felt adjacent the belt. 

It is also contemplated in some constructions that a 
pair of parallel belts may be employed with similar shoes 
positioned within the lower belt in opposing relation to the 
upper shoes. This will eliminate the need for providing 
anti-deflection means for the lower roll, but because of 
the necessity of providing additional shoes and additional 
equipment, the illustrated arrangement is preferred. 

It is further contemplated that a tension may be applied 
to the belt which will aid in the application of pressure to 
the web during its entire travel through the nip. This con 
tinuing pressure between the shoes may reduce rewetting, 
that is, return travel of the moisture from the felt to the 
Web. It also may be desirable in some installations to 
utilize two felts with the web sandwiched therebetween, so 
that one felt passes against the belt and another felt passes 
against the outer surface of the roll 9. The belt 10 will 
travel due to its contact with the felt and the driving 
forces of the roll, or in some instances, a separate drive 
for the belt may be employed to drive it at substantially 
the speed of the outer surface of the roll 9, 
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I claim as my invention: 
1. A press mechanism for removing liquid from a trav 

eling fibrous web comprising in combination, 
a press nip formed between first and second members 

for receiving a traveling web therebetween, 
one of said members being a traveling flexible impervi 

ous belt, 
force means engaging the outer surface of said belt in 

cluding a sliding shoe having a smooth surface fac 
ing the belt with said surface extending transversely, 
across the belt and also extending in the direction of 
belt travel with means for pressing the shoe toward 
the belt with a predetermined force, 

means for providing a film of lubricating fluid between 
the shoe and the belt, the leading edge of said shoe 
being relieved to form a hydraulic wedge of lubricat 
ing fluid between the shoe and belt, 

and means for receiving liquid pressed from the web 
between said members. 

2. A press mechanism for removing liquid from a trav 
eling fibrous web constructed in accordance with claim 1 
and including means for pivotally supporting said shoe 
about a pivotal axis extending transversely of the direc 
tion of belt travel. 

3. A press mechanism for removing liquid from a travel 
ing fibrous web constructed in accordance with claim 1 
wherein the other of said members is the outer surface of 
a rotatable roll. 

4. A press mechanism for removing liquid from a travel 
ing fibrous web constructed in accordance with claim 1 
and including a plurality of sequentially located additional 
shoes in engagement with the outer surface of the belt 
each similarly constructed and providing additional areas 
of pressure. 

5. A press mechanism for removing liquid from a travel 
ing fibrous web constructed in accordance with claim 4 
wherein each of the shoes is provided with a pivotal sup 
port and has a relieved leading edge shaped to form a 
wedge of lubricant between the shoe and the belt, and 
the structure includes an enclosure for retaining lubricat 
ing fluid for the shoes and enclosing said shoes. 

6. A press mechanism for removing liquid from a travel 
ing fibrous web constructed in accordance with claim 4 
and including means for individually controlling the force 
applied to each of the shoes so sequentially increasing 
forces can be applied to the belt. 

7. A press mechanism for removing liquid from a travel 
ing fibrous web constructed in accordance with claim 4 
wherein each of said shoes is provided with a fluid pres 
sure means for forcing the shoe toward the belt. 

8. A press mechanism for removing liquid from a travel 
ing fibrous web constructed in accordance with claim 7 
wherein said fluid pressure means includes a piston and 
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each of the cylinders for individually controlling the forces 
applied to the shoes to force them toward the belt. 

9. A press mechanism for removing liquid from a travel 
ing fibrius web comprising in combination, 

a rotatable roll, 
a looped flexible, impervious belt wrapped over an arc 

of the roll and forming a pressure nip therewith for 
receiving a traveling web, 

a felt traveling through the nip with the web, 
a plurality of slipper bearing shoes having a smooth 

lower surface extending transversely across the roll 
against the outer surface of the belt, 

means for delivering a lubricant between the belt and 
shoes, 

means for pivotally supporting the shoes with said 
shoes being arcuately concave shaped with a relieved 
leading edge to form a film of fluid therebetween so 
that the pressure on the belt is transmitted through 
the wedge of fluid formed between the shoe and the 
belt, 

and controllable fluid pressure means for pressing the 
shoes toward the belt. 

10. A press mechanism for removing liquid from a trav 
eling fibrous web comprising in combination, 
a press nip formed between first and second members 

for reciving a traveling fibrous web therebetween, 
one of said members being a traveling flexible impervi 

ous belt, 
the other of said members being a cylindrical roll with 

the belt wrapped over an arc of the roll, 
force means engaging the outer surface of said belt in 

cluding a sliding shoe having a concave surface of 
substantially the radius of said roll extending trans 
versely and also in the direction of belt travel with 
means for pressing the shoe toward the belt, 

means for providing lubrication between the shoe and 
the belt, 

and means for receiving liquid pressed from the web be 
tween the roll and belt, 
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