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[57] ABSTRACT 

At least one dryer felt roll in a paper machine dryer 
section is of the variable crown type so that the pres 
sure with which the roll bears against the dryer felt 
may be varied along the length of the roll. In this way, 
nonuniformities in felt tension caused by the de?ec 
tion of other felt rolls in the dryer section may be 
compensated for, and more uniform drying of a paper 
web in the cross machine direction obtained as it is 
pressed against the dryer drums by the dryer felt. 

13 Claims, 3 Drawing Figures 
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PAPER MACHINE DRYING APPARATUS 

CROSS REFERENCE TO RELATED APPLICATION 

This application is a continuation of application Ser 
No. 833,407, ?led June 16, 1969 now abandoned, for 
PAPER MACHINE DRYING APPARATUS. 

BACKGROUND OF THE INVENTION 

Conventional practice in drying a web of newly 
formed paper is to convey the moisture-laden web 
through a series of presses where water is expressed 
from the web by pairs of pressure rolls, and then to pass 
the web through a dryer section comprised of a series 
of large diameter, steam-heated drums. The drums in 
the dryer section are generally arranged in two sets, 
with the axes of the drums of each set oriented in gen 
erally the same horizontal plane. The drums in one set 
are positioned beneath the drums in the other set with 
their axes offset with respect to the set above them, and 
the paper web is trained in serpentine fashion about the 
drums. In this manner the paper web is pressed against 
the surfaces of each of the heated drums and is in turn 
heated, causing moisture to be evaporated from the 
web. _ 

To enhance the drying rate, an endless felt is usually 
associated with each set of drums to press the wet web 
against the surface of the drums. To some extent, the 
pressure with which the felt presses the wet web against 
the drum surfaces will determine the rate at which the 
web is dried. It will also be obvious that if the tension 
in the dryer felt is nonuniform in the cross machine di 
rection, the pressure with which the wet web is pressed 
against the drum surfaces will also be nonuniform and 
result in a nonuniform moisture profile in the web. 

SUMMARY OF THE INVENTION 

It has been discovered that a major cause of uneven 
felt tension in the cross machine direction the de?ec 
tion of the rolls guiding the dryer felt about the surfaces 
of the dryer drums. To compensate for de?ection of the 
dryer felt rolls, the present invention provides means 
for varying the tension in the dryer felt in the cross ma 
chine direction by varying the pressure with which at 
least one of the dryer felt rolls bears against the inner 
surface of the felt. This is accomplished by ?exing the 
roll relative to its axis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a somewhat schematic view of a dryer sec 
tion of a paper machine incorporating the present in 
vention; 
FIG. 2 is an elevational view with parts in section 

showing a variable crown roll which ?nds utility in the 
present invention; and 
FIG. 3 is a plan view ‘of a portion of the dryer felt 

showing the e?‘ect on the dryer felt seam of varying ten 
sion transversely of the felt. 

DESCRIPTION OF THE PREFERRED 
. EMBODIMENTS 

As seen in FIG. l-of the drawings, a web of paper W, 
shown in phantom lines, is led from the last press 10 of 
a press section about a pair of rollers 11 and 12, and 
thence into the dryer section comprising a plurality of 
additional rollers and referenced in its entirety by the 
numeral 13. The dryer section 13 comprises an upper 
set 20 and a lower set 30 of large diameter, steam 
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heated drums with the axes of the drums of each set in 
substantially the same horizontal'plane and with the 
axes of the drums in the lower set offset with respect to 
the axes of those in the upper set. In this way, as the 
web enters the dryer section, it may be trained around 
each of the drums in serpentine fashion. To press the 
web W against the surfaces of the drums and to en 
hance heat transfer from the drums to the web, and 
hence the drying rate, a pair of endless felts 21 and 31 
are provided, one for each set of drums in the dryer 
section. 
The lower run of the upper felt 21 is maintained adja 

cent a portion of the peripheries of the upper set of 
drums 20 by means of a series of intermediate felt rolls 
22, while lower felt 31 is maintained in position by 
means of the intermediate felt rolls 32. As the felts 21 
and 31 leave the last drum in their respective sets, they 
are conveyed by means of turning rolls 23 and 33, re 
spectively, a series of guide and stretch rolls, and lead 
in rolls 24 and 34, respectively, back into the dryer sec 
tion. 
As will be observed from FIG. 1, the felt rolls are of 

considerably less diameter than the dryer drums, and 
hence are more readily subject to de?ection as a result 
of their own weight and the tension in the dryer felt. 
For example, felt return roll 25 would probably tend to 
sag due to the combined felt weight, its own weight, 
and the tension in the felt. Other felt rolls in the dryer 
section might tend to de?ect in a horizontal plane or 
even upwardly, depending upon the particular combi 
nation of forces acting on them. If the net effect of the 
de?ection of all rolls were to cause greater tension in 
the felt adjacent the edges thereof than in the center 
thereof, the felt would tend to press the paper web , 
against the surface of the dryer drum with greater pres 
sure along the edges of, the web than towards the cen 
ter. This would result in a web having a higher moisture 
content near its center portion than adjacent its edges. 
Conversely, if tension adjacent the center of the felt is 
greater than at the edges, the web would be drier in the 
center than at its edges as it leaves the dryer section. 
To compensate for the uneven felt tension caused by 

deflections of the felt rolls, one of the felt rolls, prefera 
bly the last roll immediately upstream of the dryer sec 
tion, is provided with means for varying the pressure 
with which it contacts the felt along the length of the 
roll. In this regard it should be noted that the term 
dryer section includes not only the series of drums per 
se, but ancillary equipment such as the intermediate 
felt rolls 22, 32. As seen in FIG. 2, the variable pressure 
means may take the form of apparatus for causing the 
roll, such as roll 24 or 34, to deflect relative to its axis 
in the desired direction. Thus as seen in FIG. 2, the roll 
24 may be mounted on a'rigid supporting beam 40 hav 
ing a pair of ?xed, self-aligning bearings 41 mounted 
thereon and rotatably receiving the journals 42 pro 
truding from each end of the roll 24. At the outer ends 
of the journals 42 are movable bearings 43, which are 
also preferably of the self-aligning type, and which have 
depending therefrom the adjusting mechanisms 44. A 
bracket member 45 is rigidly attached to each end of 
the beam 40 and protrudes outwardly therefrom to en' 
gage the adjusting mechainsms 44. 
From the above, it will be apparent that by means of 

the adjusting mechanisms 44, the movable bearings 43 
may be moved in a direction normal to the axis of the 
roll 24. This will cause the journals 42 to pivot about 
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the ?xed bearings 41 and in turn, cause the center of 
the roll 24 to bow upwardly or downwardly, as indi 
cated at 46 and 47 in FIG. 2. 
When the tension in the felts is nonuniform in the 

cross machine direction, this may be readily noted by 
observing the dryer felt seam as it passes through the 
dryer section. Thus as seen in FIG. 3, if the dryer felt 
seam is observed to be “leading” or bowed in the direc 
tion of travel, as indicated by the phantom line 50, this 
would be an indication that the tension in the center of 
the felt is greater than that at the edges of the felt, and 
themachine operator could compensate for this condi 
tion by imparting a reverse crown to the roll 24 by 
means of the adjusting mechanism 44. Conversely, if 
the dryer felt is “lagging”, that is, bowed away from the 
direction of travel of the felt as shown by phantom line 
51, the machine operator could impart a positive crown 
to the roll 24 to correct for this condition. When the 
net de?ection of all of the dryer felt rolls is compen 
sated for by the roll 24, the dryer felt seam will return 
to a position substantially normal to the direction of 
travel as shown at 52 in FIG. 3. 
From the above, it will be apparent that through de 

flection compensation by means of the variable crown 
rolls 24 and 34 nonuniform felt tensions may be sub 
stantially alleviated, and a uniform moisture pro?le ob 
tained in the paper web as it leaves the dryer section. 
While the form of apparatus herein described consti 

tutes a preferred embodiment of the invention, it is to 
be understood that the invention is not limited to this 
precise form of apparatus, and that changes may be 
made therein without departing from the scope of the 
invention. 
What is claimed is: 
1. ‘In a dryer section, including a set of rotatable dryer 

drums, an endless felt trained about a portion of the pe 
ripheries of said drums to maintain ‘a web being dried 
in ‘said dryer section in contact with said drums a series 
of intermediate felt rolls positioned within the loop of 
said endless felt and adjacent said drums to maintain 
said ,felt adjacent said drums, and additional felt rolls 
for conveying‘said felt from the last drum of said set to 
the first drum thereof, the improvement comprising: 

a. means for varying the pressure with which at least 
one of said last named rolls contacts said felt along 
the length thereof to correct uneven felt tension in 
a cross machine direction and provide a uniform 
moisture pro?le in said cross machine direction in 
a web received between said felt and said drums 
and being dried by said dryer section. 

2. The apparatus of claim 1 wherein: 
a. said means for varying the pressure with which at 

least one of said last named rolls contacts said felt 
along the length thereof comprises means for de 
fleeting said roll with respect to the axis thereof. 

3. The apparatus of claim 2 wherein said de?ecting 
means comprise: _ 

a. a journal protruding outwardly of each end of said 
‘roll, 

b. a fixed bearing engaging each of said journals,‘ 
0. a movable bearing engaging each of said journals 
outwardly of said ?xed bearings, and 

d. means for moving said movable bearings in direc 
tions normal to the axis 'of said roll. 

4. The apparatus of claim 1 wherein: 
a. said variable pressure roll is the last roll immedi 

ately'upstream of said drying section. 
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5. A dryer section comrpising: 
a. a plurality of rollers including: 

i. a set of rotatable dryer drums, and 
ii. a series of felt rolls associated therewith, 

b. an endless felt wrapped about at least a portion of 
the peripheries of said rollers, ' 

0. means for conveying a web of indeterminate length 
into said dryer section intermediate said felt and 
said wrapped portions to dry said web by contact 
with said wrapped portions, and 

a’. means for controlling the pressure between said 
felt and at least one of said rollers along the length 
of said one of said rollers to vary tension in said felt 
transversely thereof and provide a substantially 
uniform moisture pro?le in said web in a cross ma 
chine direction as said web exits said dryer section. 

6. The apparatus of claim 5 wherein said means for 
controlling the pressure between said felt and said one 
of said rollers comprises: 

a. means for bowing said one of said rollers longitudi 
nally thereof. 

7. The apparatus of claim 6 wherein said means for 
bowing said one of said rollers comprises: 

a. journal means protruding longitudinally outwardly 
of said one of said rollers, 

b. ?xed bearing means engaging said journal means, 
c. movable bearing means engaging said jounral 
means, and 

d. means for moving said movable bearing means 
substantially normally to the axis of said one of said 
rollers. 

8. The apparatus of claim 5 wherein: 
a. said one of said rollers comprises a felt roll. 
9. A dryer section comprising: 
a. an upper set of large diameter heated drums having 

the axes thereof disposed in a ?rst horizontal plane, 
b. a lower set of large diameter heated drums having 
the axes thereof offset with respect to the axes of 
said ?rst set of drums and disposed in a second hor 
izontal plane beneath said first horizontal plane, 

0. ?rst and second series of intermediate felt rolls op 
eratively associated with said upper and lower sets 
of drums, respectively, 

. an endless upper felt trained about a portion of the 
periphery of said upper drums and maintained in 
wrapping relationship therewith by said ?rst series 
of intermediate felt rolls, 

e. a lower felt trained about a portion of the periph 
ery of said lower drums and maintained in wrap 
ping relationship therewith by said second series of 
intermediate felt rolls, . 

f. means for delivering a web of inde?nite length to 
_ said dryer section, 
3. a lead in roll associated with each of said sets of 
drums and wrapped by the endless felt associated 
with that particular set of drums, 

It. means journaling said lead in rolls adjacent the 
outer ends thereof, and 

1'. bearing means mounted for movement in a direc 
tion normal to the longitudinal axes of said lead in 
rolls and rotatably engaging said lead in rolls out 
wardly of said journaling means for bowing said 
lead in rolls longitudinally thereof to correct un 
even felt tension and provide a substantially uni 
form moisture profile in a cross machine direction 
in a web being dried in said dryer section. 
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10. In a paper making machine drying section includ 
ing a plurality of rolls, portions of which are wrapped 
by an endless felt having substantially transversely ex 
tending seam therein, the method of controlling felt 
tension transversely thereof comprising: 

a. monitoring the position of said felt seam relative to 
the direction of travel thereof, 

b. observing variations in said position from a prese 
lected norm, and . 

c. varying the pressure between said felt and at least 
one of said rolls wrapped thereby in response to 
variations in the position of said seam from said 
preselected norm. 

1]. The method of claim 10 wherein said step of 
varying said pressure comprises: 

a. bowing said one of said rolls about the longitudinal 
axis thereof. 

12. In a dryer including a plurality of rolls, portions 
of which are wrapped by an endless felt, the method of 
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drying an indefininte length web in said dryer to a sub 
stantially uniform moisture pro?le in the cross machine 
direction comprising the steps of: 

a. introducing said web into said dryer intermediate 
said felt and said wrapped portions of said rolls, 

b. monitoring the moisture pro?le of said web, 
c. observing variations in moisture pro?le from a sub 

stantially uniform moisture profile,v and 
d. varying the pressure between said felt and at least 
one of said rolls wrapped thereby transversely of 
said felt in response to variations in moisture pro 
?le of said web from a substantially uniform condi~ 
tion. 

13. The method of claim 12 wherein said step of 
varying said pressure comprises: 

a. bowing said one of said rolls about the longitudinal 
axis thereof. 

* >l< * * * 


