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57) ABSTRACT 
This invention is directed toward an endless, fluid per 
meable, belt-like material, the permeability of which 
varies at selected locations across its width as a means 
for selectively controlling the moisture profile of a 
continuous web of sheet or sheet-like material, such as 
paper or the like, as it is being made. 

18 Claims, 6 Drawing Figures 
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DRYER FABRIC FOR A PAPERMAKING MACHINE 
This ia a continuation of application Ser. No. 

692,806, filed Dec. 22, 1967, now abandonded. 
BACKGROUND OF THE INVENTION 5 

In the typical papermaking machine, such as the so 
called fourdrinier machine, an aqueous suspension of 
fibers, called the "furnish,” is deposited onto a travel 
ling forming medium, generally an endless belt of 
woven wire and/or synthetic material, to form a contin 
uous web of paper or paper-like material. In this con 
nection, the phrase "paper or paper-like material' is 
used in a broad or generic sense and is intended to in 
clude such items as paper, pulp, board, asbestos sheet 
and other similar sheet-like structures. As the "furnish' 
travels on the forming medium through the forming 
section of the machine, much of its water content is re 
moved and a somewhat self-supporting continuous 
paper web formed, this water removal being facilitated 
by the use of such well-known devices as hydrofoils, 
table rolls and/or suction boxes. 
After leaving the forming section, the paper web is 

transferred to the press section of the machine where 
still more of its water content is removed by passing it 
through a series of pressure nips formed by cooperating 
press rolls; these press rolls also serving to compact the 
web. The paper web is then transferred to the dryer 
section of the machine where it is passed about and 
held in intimate heat transfer relation with upper and 
lower arrays of heated, generally cylindrical rolls in 
order to remove still further amounts of water there 
from. Subsequently, the paper web may be passed be 
tween a series of calender rolls where the sheet is com 
pacted and any loose fiber ends on the paper web are 
laid down and the surface of the web provided with a 
smooth finish. 
The dryer section of a papermaking machine gener 

ally includes two (one upper and one lower) arrays of 
heated, generally cylindrical rolls arranged and spaced 
in staggered, parallel rows. In most instances, the dryer 
rolls have a solid, generally imperforate surface for 
contacting the paper web; however, in some instances, 
it has been found desirable to provide the rolls with a 
gas pervious surface through which heated air and/or 
steam may be blown in order to increase the drying ac 
tion on the paper web, one example of such a roll being 
described and claimed in U.S. Pat. No. 3,246,401 - 
Walser et al. The paper web is generally passed to and 
fro between the arrays of dryer rolls in a generally ser 
pentined manner to ensure that both sides of the paper 
web contact the dryer rolls. As the paper web passes 
over the dryer rolls, it is held in intimate heat transfer 
relation therewith by a belt, commonly referred to as 
a dryer felt or dryer fabric, which has been made end 
less either by the endless techniques which are well 
known in the field of papermaker's felts and other 
papermachine clothing, or by having been woven flat 
and the end later joined, as by use of clipper hooks and 
a pintle. In the past, dryer fabrics generally have been 
substantially impervious structures of either woven or 
needled construction; however, the dryer fabric of this 
invention must be fluid permeable in order to permit 
moist air, steam and/or water vapor to pass there 
through. While open weave fabrics have been found to 
have many desirable characteristics, non-woven struc 
tures such as needled felts, perforated plastic belts and 
the like have also been found suitable. 

O 

2 
In the description which follows hereinafter, refer 

ence will be made to a dryer fabric. In the cognizant 
arts, a dryer "fabric' usually is taken to mean a belt 
like structure which has been woven from synthetic 
yarns, made from materials such as nylon or Dacron, 
with a relatively open weave; a type of structure which 
recently has won acceptance by papermakers as giving 
superior performance to the woven, or needled, struc 
tures of cotton duck, asbestos, and the like which previ 
ously were used. However, it should be noted that this 
reference is not intended to limit this invention, but is 
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considered to apply to all fluid permeable, belt-like 
structures having the desirable characteristics which 
will enable their use as dryer fabrics. 

In general, the dryer rolls are heated by introducing 
steam into the internal portions thereof, by infra-red 
radiation, or by other suitable means. In doing so, it has 
been found that the surface or shell temperature of the 
rolls may vary from end to end by as much as 40°F, thus 
creating a distinct possibility that some portions of the 
paper web will be subjected to a greater drying action 
than other portions of the paper web, in turn creating 
the possibility that a non-uniform moisture profile will 
be set up in the paper web. 

Further, in the dryer section of the machine, the 
water vapor generated as a result of the vaporization of 
water from the paper web tends to collect in enclosed 
areas or 'pockets' in the machine. Some of these 
pockets are located in the areas enclosed by the indi 
vidual dryer fabrics as they travel their respective end 
less paths while other of these pockets are located in 
the areas between the arrays of dryer rolls; these latter 
pockets being formed by the areas circumscribed by a 
dryer roll, the paper web as it serpentines its way 
through the dryer section of the machine, and a dryer 
fabric. If water vapor is permitted to build-up and col 
lect in these pockets, it may, and generally will, affect 
further vaporization of water from the paper web. Gen 
erally more water vapor will accumulate in the central 
or middle portions of the pockets than in the portions 
of the pockets lying nearer the lateral edges of the ma 
chine, this being due to the fact that the lateral edges 
lie closer to the surrounding atmosphere and are thus 
more readily ventilated. Since such vapor does tend to 
build up unevenly in the pockets, this further increases 
the possibility that a non-uniform moisture profile will 
be set up in the web. 
Thus, rather than having a flat moisture profile curve, 

the paper web usually will have a higher moisture con 
tent near the center than at the edges; a situation which 
is undesirable from the standpoint of quality control. 
Furthermore, there is, in some cases, a tendency for the 
peak of the profile to be shifted, more or less perma 
nently for a given paper making machine, from the 
exact center of the sheet nearer one edge than the 
other. In large part, this is caused by the practice of, 
and necessity for, forcing ventilating air into the several 
pocket-like enclosures formed by the machine compo 
nents, the dryer belts and the paper web from one side 
of the machine. 

It will be apparent from the discussion which follows, 
however, that the principles of the invention herein dis 
closed may be practiced to rectify moisture profile dis 
continuities in a wide range of situations, regardless of 
their genesis or exact nature. 
One suggestion for controlling the moisture profile of 

a paper web (and in particular to provide the web with 
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a substantially flat or uniform moisture profile) is to 
eliminate the vapor build-up in the dryer pockets by 
providing air jets or exhaust means which create a fresh 
air movement laterally through the dryer pockets or 
even at intermittent positions within each dryer pocket 
so as either to force or to remove the vapor therein to 
the surrounding atmosphere. However, as the trend in 
the papermaking industry today is toward machines of 
ever-increasing operating width (on the order of 400 
inches) it becomes increasingly more difficult and 
more expensive to provide such means to remove effec 
tively the water vapor or other moist air from such ma 
chines. In fact, and due to the large width of thsema 
chines, such means may increase rather than decrease 
the non-uniformity of the moisture profile of the paper 
web due to the great distances the air must travel. As 
such devices are mechanical in nature and generally re 
quire mechanical adaptation of existing machines, they 
may in many instances also be expensive, or even un 
tenable. 
Another proposed arrangement for exhausting this 

moist air is to provide means for directing fresh air 
through the dryer fabrics into the dryer pockets dis 
posed on the opposite side thereof to force the moist air 
therein to the surrounding atmosphere. However, such 
arrangements generally require large pressures to force 
the fresh air into the pockets, such a pressure greatly 
increasing the risk of sheet flutter and/or sheet tear. 
Further, suitable sealing means must also be provided 
in such arrangements, thus adding to the cost and me 
chanical adaption required to produce the desired 
structure. Finally, such mechanisms are complex and 
required a substantial amount of special construction in 
order to adapt them to use in given papermaking ma 
chines. 
Therefore, one object of this invention is to provide 

an improved means for controlling the moisture profile 
of a continuous sheet-like material formed on a paper 
making machine. 
Another object of this invention is to provide a sim 

plified method for selectively controlling the moisture 
profile of a continuous paper web. 
Another object of this invention is to provide means 

for establishing a uniform moisture profile across the 
width of a continuous sheet of paper or paper-like ma 
terial. 
A further object of this invention is to provide an im 

proved endless belt construction which is used for guid 
ing a continuous sheet-like structure through means for 
evaporating water therefrom, the endless belt being so 
constructed as to remove moisture from the sheet-like 
structure as it passes over the evaporating means. 

SUMMARY OF THE INVENTION 
In a preferred embodiment of this invention, there is 

provided for use in a papermaking machine a fluid per 
meable belt (commonly referred to as a "dryer felt' or 
"dryer fabric') for guiding a continuous sheet-like 
structure (such as a paper web) past means for evapo 
rating liquid therefrom; such dryer fabric being so con 
structed that its permeability in a direction taken sub 
stantially across its width, i.e., the direction transverse 
to the direction of travel of the belt, is selectively var 
ied. As such, it will provide a construction which may 
be used to control the moisture profile across the width 
of a sheet-like web of paper or paper-like material 
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4 
which is being transported by it through the papermak 
ing machine. 
Additional objects and advantages of this invention 

together with a better understanding thereof may be 
had by referring to the following detailed description 
thereof together with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a simplified cabinet view of a portion of the 

dryer section of a papermaking machine in which this 
invention may be employed; 
FIG. 2 is a plan view of a portion of a fabric made in 

accordance with the principles of this invention; 
FIG. 3 is a sectional view of one embodiment of this 

invention and is taken along the lines A-A of FIG. 2; 
FIG. 4. is a sectional view of an alternate embodi 

ment of this invention and is also taken along the lines 
A-A" of FIG. 2; 
FIG. 5 is a sectional view of still another embodiment 

of this invention and is also taken along the lines A-A 
of FIG. 2; and 
FIG. 6 is a plan view of a portion of still another em 

bodiment of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning now to FIG. 1 and a brief description of this 
invention, there is shown a simplified view of a portion 
of a dryer section of a papermaking machine. For pur 
poses of discussion, it will be assumed that the continu 
ous sheet-like structure is a web of paper or paper-like 
material and is travelling from left to right as viewed in 
the drawing. As shown, the dryer section includes a 
first (upper) and a second (lower) array of horizontally 
disposed, generally cylindrical, heated dryer rolls of ei 
ther perforate or imperforate construction. The upper 
array includes the dryer rolls 10, 12 and 14 with the 
lower array including dryer rolls 16 and 18. A continu 
ous web of paper 20 is received from the press section 
(not shown) of the machine and is passed in a serpen 
tined manner seriatim about the dryer rolls. Specifi 
cally, the paper web 20 is first passed over and about 
upper dryer roll 10, then under dryer roll 16, and then 
over dryer roll 12 and so forth until ultimately it is 
passed about a portion of the surface of each of the 
dryer rolls in the machine. As such, water and other flu 
ids within the paper web 20 will be evaporated there 
from due to its being held in contact with the dryer 
rolls. 
Means are provided for guiding the paper web 20 

through the dryer section of the machine. Specifically, 
a first or upper fluid permeable belt 22 which has been 
made endless either by being woven as such or by being 
joined (hereinafter referred to as a dryer fabric) is ar 
ranged to press and maintain the paper web 20 in inti 
mate heat transfer relationship with the upper array of 
dryer rolls, by pressing the paper web against the sur 
face of the heated dryer rolls to remove water and/or 
other fluids therefrom. As previously mentioned, the 
dryer fabric 22 is generally a woven structure which in 
this instance, must be a fluid permeable construction in 
order to permit readily the flow of air and/or water 
vapor therethrough. However, as previously men 
tioned, non-woven structures such as perforated plastic 
belts and the like have also been found suitable as it is 
not the intention of this invention to be limited to such 
examples as they are set forth by way of example only, 
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Fabric guide rolls 24 are provided on the machine 
and together with the dryer rolls define the path of 
travel of the dryer fabric 22 as well as maintain the fab 
ric 22 on the machine. While this invention is not di 
rected to the particular construction of the fabric guide 
rolls 24, it should be noted that they do extend the 
width of the dryer fabric and are so arranged that suffi 
cient tension is maintained on the fabric to ensure that 
the paper web 20 is held in intimate heat transfer rela 
tion with the upper array of dryer rolls. 
A second or lower fluid permeable endless belt 26 is 

associated with the lower array of dryer rolls for guid 
ing the coutinuous paper web 20 through the machine. 
As with the first dryer fabric 22, the lower dryer fabric 
26 maintains the paper web 20 in heat transfer relation 
with the dryer rolls, in this instance the lower array of 
dryer rolls. Fabric guide rolls 28 are provided on the 
machine and together with the lower array of dryer 
rolls define the path of travel of the second dryer fabric 
26. These fabric guide rolls 28 are also disposed such 
that sufficient tension is maintained on the dryer fabric 
26 to ensure that the paper web 20 is maintained in 
good heat transfer relationship with the lower array of 
dryer rolls. 
As the paper web 20 travels through the dryer sec 

tion, water is removed therefrom due to the web being 
maintained in intimate heat transfer relationship with 
the dryer rolls, in this instance by being held in physical 
contact therewith. The result is that water vapor, moist 
air and/or steam from the paper web tends to collect in 
the tent-like pockets between the dryer rolls. Since, by 
virtue of the ventilation problems previously discussed, 
a greater concentration of moist air and/or steam will 
tend to collect nearer the central or middle portions of 
the machine than at those portions nearer the lateral 
edges thereof and because all points of the dryer roll 
shell may not be at the same temperature, a non 
uniform moisture profile and the paper web usually is 
experienced. 

In accordance with the principles of the present in 
vention, and referring now to FIGS. 2-6, there is shown 
means for selectively controlling the rate of water re 
moval (i.e., evaporation of moisture) from the paper 
web and which may be used to provide a uniform mois 
ture profile in a paper web if such is desired. Specifi 
cally, there is shown in FIGS. 2-6 improved dryer fab 
rics which may be used to selectively control the rate 
of vaporization of water from the continuous web of 
paper 20. While it is understood that such dryer fabrics 
may be used as either an upper 22, lower 26 or both 
dryer fabrics in a machine, for purposes of explanation 
the fabric will be discussed as being disposed in the 
upper position and as such, will be associated with the 
upper array of dryer rolls. 
Accordingly, the dryer fabric 32 shown in FIG. 2 is 

a woven construction having yarns 27 extending sub 
stantially in the machine direction (the direction in 
which the web travels) and yarns 29 extending substan 
tially in the cross-machine direction (the direction 
across the width of the fabric or transverse to the path 
of travel of the fabric). 
Referring now to FIG. 2 and the specific construction 

of the dryer fabric shown therein which has a selec 
tively contolled permeability, it can be seen that the 
portions nearer the lateral edges of the fabric 32 have 
open areas which are smaller than those near the cen 
ter, by virtue of which the edge regions are of a rela 
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6 
tively low permeability in comparision to the center re 
gion while at the center or middle portion of the fabric 
the fabric is of a relatively higher permeability. While 
not wanting to be limited to the specific arrangement 
of yarns as set forth above, it will be apparent that a se 
lectively controlled moisture profile can be obtained in 
the continuous paper web 20 through use of a fabric 
made in accordance with this invention because those 
sections of the dryer fabric having relatively low perm 
ability provide only a small amount of open area 
through water vapor liberated from the web in process 
may escape. Thus, smaller amounts of water will be 
evaporated from the paper web in the edge areas than 
in the center region. However, in those areas of the fab 
ric where a relatively high degree of permeability exists 
(such as in the middle), larger amounts of open area 
are present and thus, relatively larger amounts of water 
may be evaporated in those areas at the web, thereby 
permitting control of the moisture profile of the web. 
Specifically, since greater amounts of vapor accumu 
late in the center of the machine and therefore inhibit 
the vaporization rate from the web, those portions of 
the paper web adjacent the lateral edges of the machine 
are made to have a lower vaporization rate through re 
duction of the permeability of the dryer fabric in those 
areas of the machine. 

In order to facilitate and simplify further discussion 
of this invention, it is to be noted that when a fabric is 
woven endless, the loom weft or filling yarns will lie in 
the direction of travel of the fabric (commonly referred 
to as the machine direction) whereas the loop warp 
yarns will lie in the direction transverse to the direction 
of travel of the fabric (commonly referred to as the 
cross-machine direction). However, it may be desired 
to weave the fabric "flat' and subsequently render it 
endless by interconnecting or joining the opposed ends 
(as by weaving or utilizing suitable mechanical means 
such as a pintle-clipper hook arrangement). In those 
instances, the loom warp yarns generally will lie in the 
machine direction whereas the loom weft or filling 
yarns generally will lie in the cross-machine direction. 
Turning now to FIG. 3, there is shown that a dryer 

fabric which is one embodiment of the present inven 
tion, having a selectively controlled permeability across 
its width as a result of weaving the yarns in such a man 
ner that selected of those yarns, (e.g., those in the edge 
regions) which ultimately lie in the machine direction 
become more closely spaced with respect to one an 
other in selected portions of the fabric than in other 
(e.g., center region) portions thereof. In this instance, 
those machine direction yarns 27A which lie nearer the 
lateral edge of the fabric 32 are made to be more 
closely spaced than are those machine direction yarns 
27B which lie nearer the middle portions of the fabric. 
Thus, the permeability of the dryer fabric will be less 
nearer the lateral edges thereof than in the middle por 
tion. When the fabric is woven endless, such a yarn 
density variation may be accomplished by selectively 
varying the pick count as the fabric is woven so that 
there are more picks per unit length near the fabric 
edges than near its center. However, when the fabric is 
"flat woven,' such a result may be achieved by selec 
tively varying the end count during weaving by increas 
ing the density of warps in selected areas of the loom. 
Turning now to FIG. 4, there is shown another em 

bodiment of the fabric of this invention wherein a fab 
ric also is made to have a selectively controlled perme 
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ability across its width. In this arrangement, the selec 
tively controlled permeability is obtained by selectively 
varying the diameter of the machine direction yarns. 
That is, those machine direction yarns 27C which lie in 
the area in which it is desired to reduce the vaporiza 
tion rate of water from the web will be made to have 
a diameter greater than those machine-direction in 
order to provide a less permeable area. Preferably, the 
center to center spacing of the individual machine di 
rection yarns will be held constant; however, it may be 
selectively varied if such is desired. As with the em 
bodiment of this invention shown in FIG. 3, the em 
bodiment shown in FIG. 4, having a reduced open area 
or permeability of the fabric in those portions which lie 
nearer the lateral edges thereof, tends to compensate 
for the reduced vaporization rate nearer the center of 
the machine due to the greater moisture accumulation 
therein, thus permitting production of a paper web hav 
ing a more uniform moisture profile. 
Turning now to FIG. 5, there is shown still another 

embodiment of this invention. In this instance, the ma 
chine direction yarns 27E which lie nearer the lateral 
edges of the fabric are made of a higher bulk construc 
tion than are those machine direction yarns 27F which 
lie near the central portions of the fabric. When such 
a fabric is run on a machine the higher bulk machine 
direction yarns 27E which lie nearer the lateral edges 
of the fabric will tend to flatten and close-off the effec 
tive open area between adjacent yarns, thus reducing 
the permeability of the fabric in these areas. Since 
thereby the higher bulk yarns prevent moist air from 
passing through the yarns themselves, whereas the 
lower bulk density yarns more readily permit fluids to 
pass therethrough, a controlled moisture profile may be 
obtained across the paper web 20 by selectively varying 
the bulk density of these yarns. Of course, bulk density 
in this context is to be distinguished from diameter per 
se in that the former contemplates deformability as well 
as size. 
One such fabric may be made having selectively var 

ied permeability by constructing the machine direction 
yarns 27F, which lie nearer the central portions of the 
fabric of a high twist. As such, they will be more able 
to resist "flattening' than will those machine direction 
yarns 27E which are located nearer the lateral edges of 
the fabric. As such, the center portions of the fabric 
will retain greater amounts of open space between ad 
jacent yarns than will the portions of the fabric nearer 
the lateral edges. 
Another construction of the dryer fabric having 

higher bulk yarns nearer the lateral edges thereof than 
in the central portions is one in which the machine di 
rection yarns nearer the center portions of the fabric 
are of a continuous filament construction with the ma 
chine direction yarns nearer the lateral edges of the 
fabric being of a spun yarn construction. As with the 
previous arrangement, such a fabric construction has a 
higher degree of fluid permeability in the middle por 
tions thereof than in those portions which lie nearer the 
lateral edges because the spun yarns in the edge regions 
will have a greater tendency to flatten than will those 
in the central regions. 
Turning now to FIG. 6, there is shown still another 

embodiment of this invention in which the permeability 
of a fabric 32 may be selectively varied along portions 
across its width. As is well known in the papermakers 
art, fabrics such as dryer fabrics may be treated prior 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
to being installed on the machine in order to provide 
them with good wear resistant qualities, to eliminate 
any tendencies to shrink or lengthen when subjected to 
the elevated temperatures and moisture conditions in 
the dryer section to stabilize them against sleaziness; 
one such treatment being described and claimed in 
U.S. Pat. No. 3,032,441 - Beaumont et al. When such 
fabrics are not so treated, they may wrinkle and be 
come sleazy, the result being to produce paper of un 
satisfactory quality. In accordance with such treat 
ments, the fabric is generally treated with a suitable 
chemical, such as resin, the resin being cured and the 
fabric then being heat set at an elevated temperature. 
According to the principles of this invention, selected 

portions of the fabric may be made to receive greater 
amounts of the treatment resins in order to vary selec 
tively the permeability of the fabric across its width. 
This effect may be achieved along with, independent 
of, or in addition to the aforesaid treatment for other 
purposes. In accordance with the aim of constructing 
a fabric which will provide a uniform moisture profile 
in a paper web, the portions 33 of the fabric 32 which 
lie nearer the lateral edges will have applied to them 
greater amounts of the treating chemical than those 
portions 35 which lie nearer the center portions of the 
fabric 32. As such, the treatment material will effec 
tively “close-off' the open areas of the fabric, this ap 
parently being due to the greater amounts of chemical 
encasing and/or becoming impregnated within the fab 
ric yarns, thereby reducing its permeability in this area. 
While not implying any limitation thereto, one 

method for selectively applying coating to the fabric is 
to spray greater amounts of an appropriate chemical 
onto those areas 33 of the fabric 32 which are to be of 
reduced permeability. In other instances, it may be pos 
sible to add the chemical to the fabric selectively while 
the fabric is on the machine, this, of course, permitting 
existing fabrics to be modified without being removed 
from the machine. Curing can then be done by infrared 
heaters or heated rollers. Still another method for treat 
ing the fabric, and this is generally done as the fabric 
is being made, is to run the fabric through a container 
in which the chemical is deposited. The container may 
be so designed that the desired portions of the fabric 
spend a longer period of time in the chemical, as by ex 
tending the length of the resin tanks in these regions. 
While not wanting to be limited to specific fibers 

which may be utilized in the construction of such a 
dryer fabric, it is noted that multi-filament, mono 
filament, and/or yarns spun from staple fibers have all 
been found suitable for such a construction. Yarns may 
be made from synthetic materials such as nylon, Orlon, 
Dacron, Saran; natural fibers such as cotton, wool and 
staple fibers; and blends of both synthetic and/or natu 
ral materials. 

It is obvious, of course, that various combinations of 
the above-mentioned arrangements can be used to vary 
selectively the permeability of a fabric across its width. 
This is because each machine, due to the type of paper 
or material being formed thereon and also due to the 
number and efficiency of the machine dryer rolls, may 
require individually tailored fabrics. However, from the 
preceding discussion, it can be seen that if a dryer fab 
ric is constructed in accordance with the principles of 
this invention, it provides a means for producing a con 
tinuous web selectively controlling the moisture profile 
of a paper or paper-like material. Further, such may be 



9 
accomplished without changes or modifications or ad 
ditions to the existing machine structure. 
While I have shown and described only preferred em 

bodiments of this invention, it will be obvious to those 
skilled in the art that additional changes and modifica 
tions may be made thereto without departing from this 
invention in its broader aspects. Therefore, it is the in 
tention of the appended claims to cover all such 
changes and modifications as fall within the true spirit 
and scope of this invention. 
What I claim as new and novel and describe to secure 

by Letters Patent of the United States is: 
1. A papermaking machine including, 
a. An array of heated, generally cylindrical rolls for 
drying a continuous web of material passing at least 
a portion of the surface thereof, and, 

b. An endless, fluid permeable backing fabric associ 
ated with said array of dryer rolls and arranged to 
maintain the web in intimate contact with at least 
a portion of the surface of each of said dryer rolls, 
the permeability to fluids of said fabric varying se 
lectively at selected points across its width dimen 
sion, said areas of said fabric having a high permea 
bility lying adjacent those areas of the paper web 
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having a high moisture content and said areas of 25 
said fabric having a low permeability lying adjacent 
those areas of the paper web having a low moisture 
content. 

2. An endless fluid permeable woven belt, having 
yarns extending in the direction of travel of said belt 
and yarns extending in the direction of the width of said 
belt, for guiding a continuous sheet-like structure past 
means for evaporating liquids from said structure while 
pressing said structure against said means, said belt 
being characterized by having a permeability to fluids 
which is selectively varied in a direction taken substan 
tially across the width of said belt at least in part by 
varying the amount of treatment material applied to the 
finished fabric. 

3. An endless permeable belt as described in claim 2 
wherein the permeability of said belt in the areas nearer 
the lateral edges thereof is substantially lower than the 
permeability of said belt in the areas nearer the central 
portions thereof. 

4. A woven fluid permeable papermakers dryer fab 
ric for use in the dryer section of a papermaking ma 
chine comprising yarns extending substantially in the 
machine direction and yarns extending substantially in 
the cross-machine direction, the number of said ma 
chine direction yarns per unit of width of said fabric 
being greater in those areas of said belt nearer the lat 
eral edges thereof than in those areas nearer the central 
portions thereof so that the permeability of said fabric 
across its width is greater in those areas nearer the mid 
dle portions of said fabric than in those areas nearer the 
lateral edges thereof. 

5. A woven fluid permeable papermakers dryer fab 
ric for use in the dryer section of a papermaking ma 
chine comprising yarns extending substantially in the 
machine direction and yarns extending substantially in 
the cross-machine direction, the diameter of said ma 
chine direction yarns being larger in those areas of said 
fabric nearer the lateral edges thereof than in those 
areas nearer the central portions thereof so that the 
permeability of said fabric across its width is greater in 
those areas nearer the middle portions of said fabric 
than in those areas nearer the lateral edges thereof. 
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6. A woven fluid permeable papermakers dryer fab 

ric for use in the dryer section of a papermaking ma 
chine comprising yarns extending substantially in the 
machine direction and yarns extending substantially in 
the cross-machine direction, the spaces between yarns 
in those portions of said fabric which lie nearer the lat 
eral edges thereof containing a greater amount of 
added treating chemical than the spaces between yarns 
in those portions of said fabric which lie nearer the cen 
terthereof so that the permeability of said fabric across 
its width is greater in those areas nearer the middle por 
tions of said fabric than in those areas nearer the lateral 
edges thereof. 

7. In an apparatus for drying a continuous sheet of 
material, in combination, drying means an endless fluid 
permeable belt movable in conjunction with said sheet 
and arranged to press said sheet against the drying 
means in said apparatus wherein as to the portion of 
said belt lying between the selvedges thereof the per 
meability of said belt in the areas nearer the lateral 
edges of said portion differs substantially from the per 
meability of said belt in the areas nearer its central por 
tion. 

8. In an apparatus for drying a continuous sheet of 
material, in combination, drying means an endless fluid 
permeable belt movable in conjunction with said sheet 
and arranged to press said sheet against the drying 
means in said apparatus wherein as to the portion of 
said belt lying between the selvedges thereof the per 
meability of said belt in the areas nearer the lateral 
edges of said portion is substantially lower than the per 
meability of said belt in the areas nearer the central 
portions thereof. 

9. An endless fluid permeable belt as described in 
claim 8 wherein said belt is a woven structure having 
yarns extending in the direction of travel of said belt 
and yarns extending in the direction of the width of said 
belt. 

10. An endless fluid permeable belt as described in 
claim 9 wherein the permeability of said woven fabric 
structure across its width dimension is selectively var 
ied at least in part by varying the number of yarns per 
unit of width which extend in the direction of travel of 
said belt. 

11. The endless fluid permeable belt described in 
claim 9 in which the permeability of said woven fabric 
structure across its width dimension is selectively var 
ied at least in part by varying the bulk of at least some 
of the yarns in said areas which extend in the direction 
of travel of said belt. 

12. The belt described in claim 9 in which the width 
dimension permeability is selectively varied at least in 
part by varying the amount of treatment material ap 
plied to the finished fabric. 

13. In apparatus for removing moisture from a web 
of paper in the dryer section of a papermaking ma 
chine, in combination, a plurality of rotatable dryer 
cans over which a web of paper to be dried is guided 
seriatim, and means for driving an endless fluid perme 
able woven dryer fabric through an endless path to hold 
said web in heat transfer relation with a substantial por 
tion of the periphery of at least one of said dryer cans, 
said dryer fabric being characterized by comprising 
yarns extending substantially in the machine direction 
and yarns extending substantially in the cross-machine 
direction, each of said yarns being so spaced from each 
next adjacent of said yarns that as to the portion of said 



3,867,766 
11 

belt lying between the selvedges thereof the permeabil 
ity of said fabric across its width is greater in those 
areas nearer the middle of said portion than in those 
areas nearer the lateral edges of said portion. 

14. The dryer fabric as described in claim 13 wherein 
the number of said machine direction yarns per unit of 
width of said belt is greater in those areas of said belt 
nearer the lateral edges thereof than in those areas 
nearer the central portions thereof. 

15. A dryer fabric as described in claim 13 wherein 
the diameter of said machine direction yarns is larger 
in those areas of said belt nearer the lateral edges 
thereof than in those areas nearer the central portions 
thereof. 

16. The dryer fabric described in claim 13 wherein 
the bulk of said machine direction yarns of those yarns 
which lie nearer the lateral edges of said fabric is higher 
than those yarns which lie nearer the middle portions 
of said fabric. 
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17. The dryer fabric described in claim 13 wherein 

the spaces between yarns in those portions of said fab 
ric which lie nearer the lateral edges thereof contain a 
greater amount of added treating chemical than are 
those portions of said fabric which lie nearer the center 
thereof. 

18. Papermakers dryer fabric means for use in a ma 
chine for drying webs of material wherein said machine 
has at least one rotatable dryer roll about which a web 
to be dried is passed and wherein said dryer fabric is 
driven through an endless path to hold said web in heat 
transfer relation with a substantial portion of the pe 
riphery of said dryer roll, said fabric being character 
ized by having the lateral edges of the portion thereof 
lying between the fabric selvedges having open areas 
which are smaller than the open areas near the center 
of said portion. 
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