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ABSTRACT OF THE DISCLOSURE 

A felt for use in a papermaking machine including an 
endless belt on the back side of which a plurality of mono 
?laments are adhered in spaced relation, the mono 
?laments de?ning water-conveying channels into which 
water expressed from a paper sheet located on the face 
of the belt is directed when the endless belt and the paper 
sheet are moved through a press section of the paper 
making machine. 

BACKGROUND OF THE INVENTION 

The present invention has particular application in 
papermaking machines and provides for the effective re 
moval of water from a paper sheet as the paper sheet and 
felt on which the paper sheet is carried are directed into 
a press section of the papermaking machine. 

Normally water is removed from the paper sheet in 
two ways, that is, mechanically in a press section of the 
papermaking machine or by evaporation in a dryer section 
of the papermaking machine. The most practical solution 
for removing the water from the paper sheet is by press 
removal as the sheet and felt are squeezed between rolls 
in the press section. The felt in common use heretofore 
that carried the paper sheet through the press section was 
formed so as to direct the water out of the sheet at the 
press nip, the water moving laterally through the felt for 
dispersement thereof. In another type of press design, a 
suction area was located within one of the rolls at the 
press section and communicated with the press nip through 
a plurality of holes. The water was directed through the 
felt into the suction area through the holes and was re 
ceived in the suction roll shell for dispersal. 
Although the prior-known techniques for removing 

water from a paper sheet were effective under certain 
conditions, it has been found in recent times, with the im 
provement of papermaking machinery, that the speed of 
the paper sheet as it is directed through the various sec 
tions of the machine produces problems in removing the 
water therefrom. Thus, because of the high speed of the 
rolls in the press sections, the water was not able to escape 
effectively and, as a result, it was necessary to reduce the 
speed of the paper making machinery so that sufficient 
time was available for evaporation of the remaining water 
in the drying section. In some instances “crushing” oc 
curred in the paper sheet unless lower speeds were em 
ployed in movement of the paper sheet through the paper 
making machine. 
Some efforts have been made to increase the rate of 

dispersal of the water from the paper sheet at increased 
speeds of the papermaking machinery and equipment 
known as a “fabric press” and a “grooved press” were 
developed. In the fabric press, a relatively imcompressible 
synthetic fabric was placed under the felt and water that 
was squeezed out of the sheet and felt was received in the 
fabric rather than being squeezed \backwardly longi 
tudinally through the felt. The water was stored in the 
fabric until the fabric had left the pressure area of the nip 
of the press, at which time the water was thrown out or 
removed by vacuum. In the grooved press, a plurality of 
helical grooves were cut in one of the press rolls, the 
grooves being vented to atmosphere on both sides of the 
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nip. As the water was forced into the felt on the nip 
section, the grooves provided a place for the expressed 
water to enter and, since the grooves were vented to at 
mosphere, water handling capacity was not limited by 
groove size in the nip area. Although these prior-known 
systems did increase the water handling capacity of the 
felt as the felt and sheet moved through the press section, 
they were still not totally effective in removing the water 
from the felt when the equipment was moving at very high 
speeds. 

ice 

SUMMARY OF THE INVENTION 

The felt for use in a papermaking machine as embodied 
in the present invention is comprised of an endless belt 
that is composed of a weave having warp and ?lling yarns 
or warp yarns only, the belt including a face for receiving 
a paper sheet in contact therewith and a back side that 
de?nes the inside surface of the belt. In order to provide 
channels for conducting water that is expressed from the 
paper sheet in contact with the belt, a plurality of mono 
?laments are located in spaced relation in contact with 
the back side of the endless belt. The mono?laments are 
preferably formed of a synthetic plastic material and are 
extruded in hot melt form so that when they are applied 
to the back side of the endless belt they are permanently 
adhered thereto. The spacing of the mono?laments de?ne 
a plurality of channels that preferably extend in the warp 
direction, and since the mono?laments are resistant to 
abrasion and can be effectively squeezed between the rolls 
in the nip section and still retain their shape so that the 
water expressed from the paper sheet is effectively trans 
ferred through the channels to a dispersal area. 

Accordingly, it is an object of the present invention to 
remove water from a paper sheet before the paper sheet 
reaches the drying section so that less drying by evapora 
tion in the drying section is required. 

Another object of the present invention is to provide a 
felt for use in a papermaking machine on the back surface 
of which a plurality of mono?laments are adhered in 
spaced relation to de?ne water conveying channels. 

Still another object of the invention is to provide a 
papermaking felt to the back of which a plurality of 
mono?laments, formed of a synthetic plastic material, are 
adhered to de?ne a plurality of channels, the channels 
forming water-conveying paths through which water ex 
pressed from a paper sheet carried ‘by the felt is directed 
when the felt and paper sheet are moved through a press 
section of a papermaking machine. 

Still another object is to provide a felt for use in a 
papermaking machine having mono?laments adhered to 
the back surface thereof to de?ne water-conveying chan 
nels, the mono?laments being formed of a synthetic plastic 
material and having a diameter in the range of .0‘l0—.10‘0. 

Still another object is to provide a felt for use in a 
papermaking machine that is formed in an endless belt 
and that is provided with a batt surface that is needled 
to the warp and ?lling yarns on both sides thereof, a plu 
rality of mono?laments being adhered directly to the batt 
surface on the back of the felt and de?ning water-convey 
ing channels therebetween. 

Still another object is to provide a felt for use in a 
papermaking machine wherein a plurality of mono?la 
ments are extruded in hot melt form and applied to the 
back side of the felt for permanent securement thereto. 

Other objects, features and advantages of the invention 
shall become apparent as the description thereof proceeds 
when considered in connection with the accompanying 
illustrative drawing. 

DESCRIPTION OF THE DRAWING 

In the drawing which illustrates the best mode pres 
ently contemplated for carrying out the present invention: 
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FIG. 1 is a perspective view with portions broken away 
of the papermaking felt embodied in the present inven 
tion; 

FIG. 2 is a fragmentary top plan view of the paper 
making felt illustrated in FIG. 1; 

FIG. 3 is a sectional view taken along line 3—3 in 
FIG. 2; 

FIG. 4 is a view similar to FIG. 3 showing a modi?ed 
form of the invention; and 

FIG. 5 is a view similar to FIG. 3 showing another 
modi?ed form of the invention. 

DESCRIPTION OF THE INVENTION 

Referring now to the drawings, and particularly to FIG. 
1, the papermaking felt embodied in the present invention 
is generally indicated at 10 and, as shown, is de?ned by 
an endless belt, the general construction of which may be 
formed in any conventional manner. In this connection, 
a needled felt is preferred and, as shown in FIG. 3, the 
needled felt 10 includes a base material de?ned by warp \ 
yarns 12 and ?ller yarns 14 and 16. The warp and ?ller 
yarns are woven on a loom in any conventional manner 
and may be formed of any material normally employed 
in the manufacture of papermaking felts. It is contem 
plated that wool and suitable synthetic materials will be 
utilized as the warp and ?ller yarns; however, the mate 
rials that de?ne these yarns and the manner of weaving 
thereof form no part of the present invention. 

Following the conventional splicing or tubular weav 
ing of the warp and ?ller yarns 12, 14 and 16, the endless 
belt that de?nes the felt 10 is placed on a conventional 
needling machine and the base materials that de?ne the 
weave have a non-woven batting material needled on one 
or both sides thereof, as indicated at 18. and 20, the 
needled material 20 de?ning the face of the felt and the 
needled material 18 de?ning the back side thereof. The 
batts that are needled into the base weave are normally 
formed of a blend of wool and synthetic ?bers on which 
a second batt of woolen ?bers are needled to form a ?n 
ished surface. It is understood, of course, that the batt 
material that de?nes the surfaces of the felt may be 
formed of any conventional ?bers, depending upon the 
requirements of use of the felt. The number of layers of 
the batt material as needled into the base weave will also 
be determined by the end use of the felt. 
As will be described, the felt 10, as embodied in the 

present invention, provides for the effective removal of 
water in the press section of the papermaking machine. 
Water is usually removed from the felt in a press section 
as the felt and sheet carried by the felt are squeezed ' 
between the rolls that de?ne the press nip, thus squeezing 
Water from the paper sheet into the felt. Heretofore the 
felt carried the sheet through the press section and the 
water that was squeezed out of the sheet at the nip was 
expelled through the felt either laterally in a plane press, ‘ 
or into the grooves of a grooved press, or through holes 
drilled in a shell that had communication with a suction 
area in a suction press. It has been found that when the 
felt and sheet thereon are moved at high speeds during the 
papermaking operation, prior-‘known techniques did not 
remove a sufficient amount of the water from the paper 
sheet. In order to avoid the problems experienced hereto 
fore in removing water from the paper sheet, the present 
invention provides for the application of a plurality of 
mono?laments that are adhered to the back side of the 
felt. Referring again to FIG. 3, the mono?laments are 
indicated at 22 and, as shown, are formed of a synthetic 
plastic material and extend in the warp direction of the 
endless belt that de?nes the felt 10. By locating the mono 
?laments 22 in the manner as illustrated, a plurality of 
longitudinally extending channels 24 are de?ned that form 
water conduits for conducting water expressed from the 
paper sheet and felt to a dispersal area as the paper sheet 
and felt are carried through the press section of the paper~ 
making machine. 
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The mono?laments 22- are adhered directly to the batt 

18 on the back side of the felt and may be extruded 
in continuous form in the application thereof, the felt 
being turned inside-out as the mono?laments are applied 
thereto. vIn this connection, the mono?laments 22. are 
preferably extruded in a hot melt condition and, as applied 
to the back side of the felt, adhere directly thereto for 
permanent attachment. It is contemplated that the mono 
?laments, as extruded, will be formed of a synthetic resin, 
examples of which are polyamids, polyesters, epoxies, 
polyethylenes, polypropylenes and vinyls. In the extruded 
form of the mono?lament, which is applied to the back 
surface of the felt in molten condition, it is seen that the 
adhered area may be somewhat ?attened as the molten 
material ?ows onto the felt. However, the general con?gu 
ration of the mono?lament is cylindrical and it is contem 
plated that the diameter thereof will be in the range of 
.010 to .100 inch. Since the spacing of the mono-?laments 
2.2 will determine the channels 24 de?ned therebetween, 
this spacing is somewhat critical in that the water-conduct 
ing channels must be capable of providing for rapid dis 
persal of water as it is expressed from the paper sheet and 
felt, but the mono?laments must also be su?iciently close 
enough to avoid any marking on the paper sheet as carried 
by the felt. In this connection, it is contemplated that the 
spacing of the mono?laments will be approximately .090 
inch, but will vary in the range of 1 to 3 times the diam 
eter of the mono?lament as applied to the back side of 
the felt. It is understood that the spacing of the mono 
?laments as shown in FIG. 1 is for illustration only, since 
the mono?laments in actual practice will be considerably 
closer together than that illustrated. As previously men 
tioned, in the preferred form of the invention, the por 
tions of the mono?laments that engage the felt are some 
what ?attened, since the mono?laments are normally 
applied in hot melt form; thus the tendency to produce 
marking will be lessened. 

Although the described method of application of the 
mono?laments to the back side of the felt is by extrud 
ing the mono?laments in molten form thereon, it is 
also contemplated that preformed mono?lament yarns 
can be applied by a suitable adhesive; or a solvent can 
be employed for rendering the preformed mono?lament 
tacky, whereafter the tacky mono?lament is applied to 
the felt for permanently adhering the mono?lament 
thereto. 

It is further contemplated that the mono?laments be 
allowed to penetrate into the felt surface, and in order 
to accomplish this, the felt itself is heated to a su?icient 
temperature, wherein the viscosity of the molten mono 
?lament, as applied to the felt, is such that the mono?la 
ment will penetrate the felt. Thus the temperature of 
the felt is controlled so as to provide for penetration of 
the mono?laments into the surface of the felt. The chan 
nels between the mono?laments are still maintained and 
function to retain the water expressed from the paper 
sheet as the felt and paper sheet are moved through the 
press section of the papermaking machine. The tem 
perature of the felt may be maintained at approximately 
325° F. to 400° F. to provide for penetration of the 
mono?laments therein. In this connection, hot air may 
be employed for heating the felt to the required tem 
perature. 

Regardless of the materials that are employed for 
producing the water-conveying channels, the properties 
of the mono?lament must be consistent with the opera 
tion of the papermaking machine. In this connection, the 
mono?lament embodied herein is resistant to abrasion 
to resist rubbing in the press section where the felt makes 
contact with the nip rolls. The mono?lament, as con_ 
templated for use in the present invention, also resists 
?attening during use, since the felt passes through the 
high—pressure squeeze rolls and is subjected to a force of 
between 50 and 1100 pounds per linear inch. It is fur 
ther noted that the mono?lament cannot be completely 
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?at when squeezed, since ?lling the void spaces must be 
avoided. The mono?lament, as employed herein, also has 
a high degree of stretch or elongation, since the press 
rolls normally stretch the felt. It is also understood that 
a certain degree of elongation of the mono?lament is re 
quired, since the felt is driven by rolls and the mono 
?lament must bend around the rolls without separation 
from the felt. Sufficient tensile strength of the mono?la 
ment is also required to withstand the stretch forces that 
are applied to the felt as the felt extends around the 
rolls and passes between the press rolls. 

Since the mono?lament is continually subjected to a 
?ow of water therebetween, it has a high water resistance, 
that is, it resists softening or weakening or change upon 
exposure to water. During the papermaking operation, 
the paper is subjected to various operations involving 
chemical materials and therefore the mono?lament is 
chemically resistant, and in particular is resistant to 
those chemicals that are normally applied to the felt 
during the papermaking operation. From the above, it 
is understood that the mono?lament as applied to the 
felt is permanently adhered to the surface of the felt 
and since it remains in position throughout the life of 
the felt, it forms an integral part of the felt surface. 

In operation of the felt to which the mono?laments 22 
are permanently adhered, the felt and paper sheet car 
ried thereby move through the press section of the 
papermaking machine and water expressed from the 
paper sheet into the felt is directed between the mono 
?laments 22 and into the channels 24 where it is car 
ried to a dispersal area for removal from the felt. 
As illustrated in FIG. 3, the mono?laments 22 are 

attached to the batt section 18 that is adhered to the 
back side of the weave de?ned by the warp threads 12 
and the ?lling yarns 14 and 16. However, it is contem 
plated that the mono?laments 22 may be adhered di 
rectly to the ?ller yarns, and referring now to FIG. 4, 
a plurality of warp yarns 26 are shown woven into ?ller 
yarns 28 and 30. The ?ller yarns 28 and 30 cooperate 
with the warp yarns 26 to de?ne a two-over, two-under 
con?guration. The mono?laments 22 are directly ad 
hered to the ?ller yarns 28 and 30 and normally extend 
in the warp direction. In the felt illustrated in FIG. 4, 
a batt 32 is needled into the warp and ?lling yarns and 
de?nes the face of the felt. As described above, chan 
nels are formed between the mono?laments 22 and de 
?ne water conducting paths for directing water expressed 
from the paper sheet to a dispersal area. As described 
herein, the mono?laments 22 are shown extending in 
the warp direction, which is the preferable manner of 
locating the mono?laments in place on the back side of 
the felt. However, the mono?laments may be placed in 
angular relationship with respect to the warp and ?lling 
yarns, or the mono?laments may be criss-crossed to 
de?ne double spaces, if it is so desired. 

Referring to FIG. 5, a modi?ed form of the felt is 
generally illustrated at 34 and includes a needled felt 
de?ned by warp yarns 36 and ?ller yarns 38 and 40 on 
both sides of which non-woven batting 42 and 44 are 
needled. Fixed to the needled batting 44 on the reverse 
side of the felt are a plurality of mono?laments 46 
formed of a synthetic plastic material of the type men 
tioned hereinabove. The mono?laments 46 are pref 
erably applied in hot melt form and are adhered to the 
batting 44 longitudinally thereof to de?ne water conduits 
for conducting water expressed from the paper sheet car 
ried by the felt as the paper sheet and felt are moved 
through the press section of the papermaking machine. 
In order to avoid any possibility of snagging or peeling 
of the mono?laments 46 as the felt 34 is moved through 
the press section, the mono?laments are covered by an 
other batting layer 48 that is needled directly into the 
batting 44 and woven yarns 36 and 38. It is seen that 
although the mono?laments 46 are covered by the outer 
batting 48, the channels between the mono?lament are 
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6 
clearly de?ned and will still function to retain the water 
therein as the paper sheet and felt are moved through 
the press section of the papermaking machine. 
As described herein, the present invention provides a 

unique and effective means for receiving and conducting 
water expressed through the paper sheet and felt regard 
less of the speed of the felt as it is moved through the 
press section in the papermaking machine. Not only 
does the mono?lament provide a novel means for in 
suring effective removal of water from the paper sheet, 
but it also renders the felt more wear resistant, thereby‘ 
causing the felt to last longer in use. Thus the use of 
the mono?lament provides for longevity of the felt. 
What is claimed is: 
1. A felt for use in a papermaking machine, comprising 

an endless belt composed of a base material, said belt 
including an outer face for receiving a paper sheet in 
contact therewith and a back that de?nes the underneath 
side of said belt, and a plurality of mono?laments ?xed 
to the outer surface of the back of the endless belt, said 
mono?laments being disposed in spaced apart, parallel 
relation to de?ne a plurality of exposed, parallel spaced 
channels that are located directly on the outer surface 
of the back of the endless belt and that are generally 
parallel to the direction of movement thereof, said chan 
nels being relatively free of ?bers or yarns formed in the 
base material and forming water conveying paths through 
which water expressed from the paper sheet is directed 
when said endless belt and paper are moved through a 
press section of the papermaking machine. 

2. In a felt as set forth in claim 1, said mono?laments 
being formed of a synthetic plastic material and being 
adhered to the outer surface of the back of the endless 
belt, said plastic material being relatively incompressible 
so as to retain the structural integrity of the channels 
as the felt and paper sheet travel through the press section 
of the papermaking machine. 

3. In a felt as set forth in claim 2, the synthetic 
plastic material from which said mono?laments are 
formed being selected from the group consisting of poly 
arnrcie, polyester, epoxy, polypropylene polyethylene and 
viny . 

4. In a felt as set forth in claim 2, said mono?laments 
being extruded in hot melt form so that when they are 
applied to the back of said endless belt, they are perma 
nently adhered thereto. 

5. In a felt as set forth in claim 2, the diameter of 
said mono?laments being in the range of .OilO-JOO inch, 
and the spacing between the mono?laments being in the 
range of one to three times the diameter of the mono 
?laments. 

6. In a felt as set forth in claim 1, said endless belt 
including a batt surface that is needled into the warp 
and ?lling yarns on both sides thereof, said mono?laments 
being adhered directly to the batt surface on the back 
of said belt. 

7. In a felt as set forth in claim 1, said endless belt 
including a batt surface that is needled into the Warp 
and ?lling yarns to de?ne the face of said belt, said mono 
?laments being adhered directly to the ?lling yarns on 
the back of said belt. 

8. In a felt as set forth in claim 1, said mono?laments 
extending generally in the warp direction. 

9. In a felt as set forth in claim 8‘, said mono?laments 
being formed of a synthetic plastic material and being 
extruded in hot melt form and applied to the back of said 
endless belt for permanent adherence thereto. 

10. In a felt as set forth in claim 9, the diameter of 
said mono?laments being the range of .010~.10O inch and 
the spacing between the mono?laments being in the range 
of one to three times the diameter of the mono?laments. 

11. In a felt as set forth in claim *9, a layer of batt 
material overlying said mono?laments on the back of 
the endless belt. 

I 



3,613,258 
8 

12. In a felt as set forth in claim 1, said felt being 3,325,909 6/1967 Clark _____________ __ 34-95 
heated to a temperature that provides for penetration 3,401,467 9/1968 Koester ____________ __ 34-95 
of said mono?laments into said felt on the back side 3,437,538 4/1969 Ewing ________ __ 156-181 X 
thereof. 
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