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ABSTRACT: This invention relates to wet end moisture con 
trol utilized in the making of a continuous web of paper. An on 
line cross machine moisture profile is obtained and this profile 
is automatically adjusted by appropriately changing the rela 
tive contributions of a plurality of control actuators so that the 
profile is made to conform more accurately to a desired shape 
prior to entering the dryer section of the paper making 
machine. A scanning moisture gauge traverses the web 
between a press roll section and the dryer section. From this 
scan, a continuous moisture profile is stored from which the 
gross moisture level, skew, and curvature of the profile are 
computed. From gross moisture level, skew, and curvature 
signals, the control actuators simultaneously apply controlled 
amounts of pressure to the ends and center of the press rolls to 
bring the continuous moisture profile to a desired profile. 
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1. 

GROSSMACHINE MOISTURE CONTROL SYSTEM FOR 
THENET END OF A PAPER MACHINE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to the making of paper in 

the form of a continuous web, and pertains more particularly 
to a system for controlling the amount of moisture contained 
in the web at a location ahead of the dryersection. 

2. Description of the Prior Art 
Various attempts have been made to control the moisture 

content of a paper web during the making thereof. For the 
most part, such attempts have dealt with the control of the 
amount of steam delivered to the drying rolls. However, it is 
generally recognized that resort to heat energy, particularly 
where it is utilized for the sole control of the drying procedure, 
is relatively costly and the mechanical removal of water is sub 
stantially more economical. Hence, certain earlier attempts 
have related to the employing of suction rolls in the press sec 
tion. The last-mentioned schemes do not take into account 
that considerable variations can occur in the moisture content 
of the web as measured transversely across its width. In other 
words, the cross machine moisture profile, as it is termed, 
when plotted will possess peaks and valleys. The actual 
moisture profile may differ quite radically from a desired 
profile shape. 

In U.S. Pat. No. 3,040,807 granted on June 26, 1962 to Wil 
bert E. Chope for "MOISTURE BALANCE CORRECTION 
SYSTEM," a plurality of heat lamps are controlled in ac 
cordance with discrete sections of the moisture profile. 
Because the patent considers the profile curve to be made up 
of discrete segments of a fixed level, the patented system does 
not automatically achieve an optimum estimate of the profile. 

SUMMARY OF THE INVENTION 

The present invention has for a principal object the control 
of the on line cross machine moisture profile so that it more 
accurately resembles a desired moisture profile. In this regard, 
an aim of the invention is to approximate a continuous curve 
representative of the moisture profile by a polynomial and 
then controlling the characteristics of the profile by con 
trolling the value of the coefficients of the described 
polynomial. 
Another object is to control the moisture content of a con 

tinuous paper web or sheet. 
Another object of the invention is to provide a moisture 

control that is efficient, removing water from the web at the 
wet end of the paper making machine rather than in the drying 
section where the cost of heat energy is quite appreciable. 
A further object of the invention is to provide a moisture 

control system that will lend itself readily to incorporation into 
existing paper making machines. More specifically, the inven 
tion has for an aim the adjustment of the amount of mechani 
cal loading applied to the upper and lower press rolls in con 
forming the actual cross machine moisture profile to an op 
timum moisture profile. 

Still further, the invention has for an object the provision of 
a moisture control system that will be inexpensive to make and 
install. 

Briefly stated, the invention involves the employment of a 
scanning moisture gauge that traverses the width or trim of the 
paper web at a location intermediate the press and drying sec 
tions. Each time that a traverse pass has been completed, the 
information or data picked up or sensed by the moisture gauge 
is stored, and from the stored data, signals are computed 
which are representative of a finite number of profile indices. 
If the profile indices derived from the moisture gauge do not 
correspond with the profile that is desired, then corrective ac 
tion is taken by adjusting the various control actuators, these 
actuators in the exemplary situation changing the mechanical 
loading applied to the upper and lower rolls comprising the 
press section. The end result as far as the cross machine 
moisture control is concerned is that the actual moisture 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2 
profile is caused to fit more closely the optimum profile, use of 
the least squares principle assuring the most probable approxi 
mation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective diagram illustrating a portion of a 
typical paper making machine with a wet end moisture control 
system embodying my invention schematically superimposed 
thereon, and 

FIG. 2 depicts a typical cross machine moisture profile with 
moisture in percent plotted against trim or width of the web, 
the profile being taken at a location between the press and 
drying sections of the fragmentarily depicted machine of FIG. 
1. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The paper making machine illustrated in FIG. 1 and 
designated by the reference numeral 10 is of conventional 
construction. Accordingly, only those sections of the machine 
10 that are needed for describing the present invention will be 
referred to. First, it will be noted that the paper web as it 
comes from the Fourdrinier wire (not shown) has been given 
the reference numeral 11. The web 11 is directed to a press 
section 12 comprising an upper roll 14 and a lower roll 16, the 
two rolls forming a nip therebetween. 
Inasmuch as one form of the present invention envisages a 

controlled loading on the rolls 14, 16, the general arrange 
ment illustrated in U.S. Pat. No. 3,119,324 may be employed, 
this patent being issued to Edgar J. Justus on Jan. 8, 1964 
and assigned to the present assignee. In this regard, the upper 
roll 14 has a shaft 18 which is journaled in a pair of bearings 
20. The lower roll 16 has a shaft 22 that is similarly journaled 
in bearings 24. However, the bearings 20 are individually 
acted upon in a vertical direction to change the applied load of 
the ends at the roll 14, whereas the lower bearings 24 are 
mounted on a fixed surface. Although any number of such 
shoes may be employed within the lower roll 16, such as the 
number appearing in the aforesaid patent, nonetheless only 
one such shoe labeled 26 appears in FIG. 1, the function of the 
shoe 26 being to control the amount of crown imparted to the 
lower roll 16. 
An actuator 28, which can take the form of the fluid pres 

sure device utilized in the aforesaid patent, is used to vary the 
loading at the front side of the press section 12 and a similar 
actuator 30 is utilized to vary the load at the back side of the 
press section. The actuator for controlling the crown of the 
lower roll 16 has been labeled 32. The signals supplied to the 
actuators 28, 30 and 32 will be described hereinafter. How 
ever, it will be perhaps of some benefit to explain at this stage 
of the description that the signals forwarded to the actuators 
28, 30 and 32 are such as to cause the press rolls 14 and 16 to 
provide a cross machine moisture profile that corresponds 
generally to a desired moisture profile. 
The paper making machine 10 further includes a drying sec 

tion denoted generally by the reference numeral 34. The sec 
tion 34 in the exemplary situation includes three heated rolls 
36,38 and 40. 

Intermediate the press section 12 and the drying section 34 
is located a moisture gauge 42 of the scanning variety, the 
double-headed arrow 44 indicating the path that the gauge 42 
traverses. The particular type of gauge is not critical to a prac 
ticing of the invention. For instance, it may be of the 
microwave variety in which energy is absorbed by the water to 
provide a signal indicative of the moisture content of the web 
11. Also, the means for mounting the gauge 42 for scanning 
movement across the web 11 is not important. Although the 
gauge itself differs in U.S. Pat. No. 3,007,052 granted Oct. 31, 
1967 to Hickman et al., the traversing mechanism can be the 
same or similar thereto. Since it is contemplated that the 
moisture gauge 42 will make one scan and then remain sta 
tionary before moving back across the web 11, the data that is 
picked up by the gauge 42 is recorded or stored in a storage 
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means designated by the reference numeral 46. This storage 
means 46 simply provides output signals that are representa 
tive of the past history of what the gauge 42 has sensed, that is 
the amount of moisture detected at various points as it traver 
ses the web 11, passing from the front to the back and vice 
WeSa. 

Reference should now be made to FIG. 2 in which a curve 
50 has been plotted that is representative of actual profile in 
formation stored in the means 46. It will be pointed out that 
the curve 50, this being a typical cross machine moisture 
profile, has moisture in percent plotted as the ordinate and the 
distance across the web or trim plotted as the abscissa. It is this 
curve or profile 50 that is corrected for or adjusted when prac 
ticing the teachings of the instant invention. The system for 
making such a correction will now be described. 

Therefore, reverting again to FIG. 1, the system there illus 
trated for controlling the cross machine moisture in practice 
has been designated generally by the reference numeral 60. 
Before describing the control system 60 in detail, it perhaps 
will be helpful to preface such a description by stating that the 
exemplary circuitry is intended to provide a finite number of 
profile indices or coefficients that collectively correspond to 
the profile characteristics derived via the gauge 42. In other 
words, the signals that are developed in the system 60 simulate 
the configuration of the curve 50 and allow comparison with 
signals that correspond to a desired profile so that correction 
can be made in the loading applied to the rolls 14 and 16 of 
the press section 12. A detailed mathematical development 
will be presented hereinafter involving the principle of least 
squares that provides the best fit or correspondence of the ac 
tual profile to an optimum or desired profile. 

Accordingly, the control system 60 contains a multiplier 62 
and an integrator 64, the multiplier in this instance multiplying 
the integral from the integrator 64 by a factor of two. The 
input to the multiplier 62 is obtained directly from the storage 
means 46; this input signal is indicative of the moisture sensed 
by the gauge 42 during its preceding scan. The output signal 
from the integrator 64 will be called I and is forwarded over a 
line 66 to a multiplier 68 that multiplies the l signal by 
1. 25/T where T is the trim width, that is the width of the web 
11 as measured form front to back. 
At this time, attention is directed to another multiplier 72 

that has a pair of input terminals 72a, 72b and an output ter 
minal 72c. The two input terminals 72a, 72b are connected to 
the storage means 46 and derive therefrom signals indicative 
of the position of the gauge 42 in correlation to the amount of 
moisture sensed. The output signal from 72c is multiplied by a 
factor of two through the agency of a multiplier 74 and the in 
tegral signal I derived therefrom by an integrator 76 and is 
forwarded over a line 78 to a multiplier 80 that simply acts 
upon the signal I by multiplying it by 67T. The signal from the 
multiplier 80 is then fed to an operational amplifier 82 having 
a single input terminal 82a and an output terminal 82b. 
The system 60 now being described additionally includes a 

multiplier 84 having a pair of input terminals 84a, 84b and an 
output terminal 84c which takes the gauge position signal 
from the storage means 46 and multiplies it by the output 
signal from the multiplier 72. The signal thus provided at the 
output 84c is supplied to a multiplier 86 that multiplies the 
signal by a factor of two and an integrator 88 provides an in 
tegral signal labeled I, which is advanced over a line 90 to one 
multiplier 92 that multiplies the I signal by a 7.5/T, the mul 
tiplied signal being impressed upon the input terminal 70b of 
the operational amplifier 70. 
At this time, attention is directed to a multiplier 94 that ac 

cepts the To signal and multiplies it by 90/T and this mul 
tiplied signal is forwarded to an operational amplifier 98, more 
specifically its input terminal 98a. The amplifier 98 has a 
second input terminal 98b and this particular input receives a 
multiplied signal from a multiplier 96 which is connected to 
the line 90 so as to multiply the signal I by 7.5/T. The ampli 
fier 98 has an output terminal 98c, the function of which will 
be presently described. 
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4 
Although more readily apparent from the mathematical 

development hereinafter presented, it should be noted that the 
operational amplifier 70 provides at its output terminal 70c a 
signal Ao which is related to the gross moisture level deter 
mined by the moisture gauge 42. The higher the moisture, the 
greater will be the signal Ao. From FIG. 2, the signal Ao will be 
seen as being the amount of moisture at X=0, that is the cen 
terline of the web 1. 
The amplifier82 at its output terminal 82c provides a signal 

A which is related to what will be termed skewness of the 
cross machine moisture profile. If the profile is tilted down on 
the front of the web 11, the signal A will be positive, whereas 
if the profile is tilted down in back, then A will be negative. 
The amplifier 98 provides a signal A, which is a measure of 

the profile curvature. If the signal A is positive, the profile is 
characterized by a minimum, whereas if the signal A is nega 
tive, the profile curvature has a maximum curvature. 

Recapitulating at this point, it should be appreciated that 
the control system 60 provides signals Ao, A and A which are 
measures of the web moisture profile. While these signals are 
actual coefficients representing variables constituting the 
moisture profile, they have not as yet been compared with 
similar signals representing the desired moisture profile. 

Accordingly, a source or supply of desired profile coeffi 
cient signals has been denoted by the reference numeral 100. 
A first summing junction 101 has one input terminal 101 a 
connected to the output terminal 70c of the amplifier 70, its 
other input terminal 101b having impressed thereon the 
desired value of A provided by the profile supply 100 that 
should be achieved. In other words, the input terminal 101 b 
provides a set point signal that is compared with the actual 
signal coming in at the input terminal 101a, and a difference 
or error signal then appears at the output terminal 101c of the 
summing junction 101. 

Similarly, a summing junction 102 has one input terminal 
102a connected to the output terminal 82b of the amplifier 82 
and its second input terminal 102b connected to the signal 
source 100 that provides a desired value for the signal A. 
Comparison is made by the summing junction 102 so that the 
difference or error existing between the actual signal A and 
the desired signal A will be reflected at its output 102c. 

Still further, a summing junction 104 has its first input ter 
minal 104a connected to the output terminal 98c of the ampli 
fier 98 and its second input terminal 104b connected to the 
source 100 that provides a desired value of the signal A, the 
difference appearing at the output terminal 104c of the junc 
tion 104. 
What has been made available at this point are signals that 

can be used for controlling the loading applied to the press 
rolls 14 and 16. In this regard, the overall press loading that is 
applied to the rolls 14 and 16 by means of all three actuators 
28, 30 and 32 will affect the actual signal A at the output ter 
minal 82b of the amplifier 82. The crown control, this being 
the loading derived from the actuator 32, will affect the actual 
signal A at the output terminal 98c of the amplifier 98. 
To make use of the difference or error signals appearing at 

the several output terminals 101c, 102c and 104c are control 
lers labeled respectively 106, 108 and 110. The controller 106 
has connected thereto a multiplier 112 having a first input ter 
minal 1.12a and a second input terminal 112b, the product 
signal appearing at its output terminal 112c. The controller 
106 is connected directly to the input terminal 112a and 
directly to a summer 114 having a pair of input terminals 114a 
and 114b and an output terminal 1 14c. The controller 106 
processes a signal that is essentially in accordance with the 
total loading that should be applied to the rolls 14, 16. How 
ever, it is necessary to derive a ratio of front to back loading 
and this is done by taking the signal from the controller 108 
which reflects what is derived from the A signals and im 
presses the resulting signal onto the input terminal 112b so 
that it is multiplied with the signal delivered to the other input 
terminal 112a. The produce signal from the output terminal 
112c is fed not only to the previously mentioned actuator 28, 
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but also to the other input terminal 114b of the summer 114. It Summarizing: (Normal equations) 
is the signal provided at the output terminal 114c that is trans- 2T 0 T3 
mitted to the actuator 30, T3 Ao I 

Especially as can be seen from the mathematical develop- O 6 O A = 
ment appended hereto, the data obtained through the agency 5 T3 T5 - 1 
of the moisture gauge 42 is processed so as to provide 6 O 40 A2 I 
polynomial coefficient signals that are representative of the 
actual cross machine moisture profile. These signals, which 
represent the actual profile, are compared by means of the I-2?. f(a)da I-2?. af(a)dr. 1-2? 
various summing junctions 101, 102 and 104 with signals that O -T12 -TF2 w 
collectively represent the desired or optimum cross machine Solving for coefficients by Cramer's lule: 

where 
i. f: 

'rig' f(r) la 

moisture profile with the consequence that any differences are f t o s a T T T IT's IT 
utilized, in the illustrative instance, for controlling the pres- P206-270 No-o- 5 
sure exerted by the press rolls 14, 16 against the web 11 15 t Fi 
passing therebetween. It will be appreciated that the operation N= IT" 11 N= I.T. IT o 
is exceedingly simple, for if more water should be squeezed 2O 36 4.5 3. 36 
from the web 11 at the front side of the web, this being the side A== 270Io. 270I. 
or edge nearer the viewer in FIG. 1, then the pressure must me . D 240T 36T, 
correspondingly increased there and concomitantly decreased 20 1.125I 7.5I 
at the back side of the web 11. It will be recalled that a ratio is =- -- 
provided by reason of the multiplier 112 and the summer 114. N 27OI 6I 
On the other hand, if more moisture should be removed Ai=Y = T= 

from the center of the web, then the signal from the controller 45 
110 will simply cause the actuator 32 to exert a greater up- 25 AN2-2012-270 
ward pressure which can be done in concert with an increased 3T5 36T3 
downward pressure applied via the actuators 28, 30. The end 90I, 7.5Io 
result is that the profile represented by the curve 50 in FIG. 2 - T - TE 
can be modified to whatever degree is necessary to cause such 
a curve or profile to conform more accurately to an ideal or 30 Consequently, it will be recognized that the desired 
optimum profile. Since the water that should be removed is moisture profile is characterized by the overall curve charac 
removed only slightly in advance of the location at which the teristics-not by discrete sections of the curve. In other words, 
moisture is actually sensed, it follows that there is a minimum the system herein described control characteristics of the 
amount of dead time involved and that a more accurate profile profile independent of location. For instance, one of the in 
can be realized in practice. Hence, any drying that must be 35 dices. A relates to the skewness of the profile, that is the ratio 
done by the drying section 34 in order to even more precisely of the front to back loading in the illustrated embodiment, 
reach the optimum drying condition will be lessened. Hence, which has nothing to do with physical location along the 
both overdrying and underdrying can be obviated so that a profile. The indice A, utilized to control the crown, likewise 
high-grade paper product is produced. pertains to the shape of the profile, this one being concerned 
The mathematical derivation for the signals Ao, A and A 40 with the relative curvature thereof and having nothing to do 

using the Lengendre principle of least squares to provide the with a particular section of the curve. An employed in the 
best fit for f(x) is as follows when: overall press loading, is related to gross or absolute moisture 

T12 level. The three coefficients A, A and A are each deter 
s If (a) - Ao-Ala-Agadac-min mined from on line data and the general shape of curve 50 in 

-T12 5 FIG. 2 is approximated by the algebraic polynomial: AoAX 
T12 +Ax". 

I=TC, f(a)+A1+Art+A2:1–24.27(a) I claim: 
1. In a machine for making a continuous web of paper, a 

2Aof (a) --2AoAla--2A0A2a2-2A af(a) 50 cross machine moisture control system comprising means 
--2A1Aaldac-min providing a plurality of first signals generally indicative of a 

first finite number of indices which collectively represent a 
first continuous curve having characteristics corresponding to 

oI (T2 --- desired web moisture profile, means providin lurality of --- 2A-2f(a) --2A1a;--2A2a9lda - 0 2 Sc ep p g a plurality 
oAo J-T12 55 variable second signals generally indicative of a second finite 

(when I-min) number of indices which collectively represent a second con 
tinuous curve having characteristics corresponding to the ac 
tual moisture profile of said web, means for comparing each of 
said first signals with a corresponding signal from said second 

To find the minimum point of I: 

=2A. T+T-2If (a)da 
T12 

E-J.242-2A-2xf (a) --2Alasda=0 60 signals, means for removing varying amounts of moisture from 
(when I = min) said web at transverse locations thereacross to change the 

T12 8 Aas T12 magnitude of said second signals, and means for controlling 
= 2A. -- A2+1-2 af(a)da said moisture removing means in accordance with any dif 
-T123 2 -T12 65 ferences with said respective compared signals to change the 

4-2T af(a)da characteristics of said second curve so that said actual 
6 -T12 moisture profile more closely approximates that of said 

OI T12 2 3rs. desired moisture profile, said first signals including three in 
S-C2A. --2Aa2-2a3f(a) --2Alasdas 0 dividual signals which collectively approximate three terms of 

(when I = min) 70 an algebraic polynomial representing gross moisture level, 
skew, and curvature of said desired moisture profile, and said 

Tl2 2A2a5 2 T12 a- - - - 2 5 +gAir-2 T f(a) da second signals including three individual signals which collec 
-T) -TE tively approximate three terms of an algebraic polynomial 5 AT3 T2 y app gebraic p 
AT -- AT =2 af(a)da representing gross moisture level, skew, and curvature of said 
40 6 J-T12 75 actual moisture profile. 
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2. The combination set forth in claim 1 in which said con 

trolling means includes means for adjusting said moisture 
removing means so that all three second signals are simultane 
ously varied to change the shape of said actual moisture 
profile to approximate that of said desired moisture profile. 

3. In a machine for making a continuous web of paper, the 
machine including a moisture removing means comprising a 
wet press section having upper and lower rolls and a drying 
section, a cross machine moisture control system comprising 
first, second and third means for providing a first group of 
signals generally representative of the actual web profile 
present at a location between said sections, fourth means 
providing a second group of signals representative of a desired 
moisture profile, means for comparing said first group of 
signals with said second group of signals, and means con 
trolled by said first, second, third and fourth means responsive 
to any error signals produced by said comparing means for 
relatively adjusting said upper and lower press rolls to remove 
moisture from said web so as to cause said actual moisture 
profile to conform more accurately to said desired moisture 
profile, said first means providing a first signal in said first 
group of signals relating to actual gross moisture level and said 
fourth means providing a first signal of said second group 
relating to desired moisture level, said second means provid 
ing a second signal in said first group of signals relating to the 
skew of the actual profile and said fourth means providing a 
second signal of said second group of signals relating to the 
skew of the desired profile, and said third means providing a 
third signal of said first group of signals relating to the actual 
profile curvature and third signal of said second said fourth 
means providing a group of signals relating to the desired 
profile curvature. 

4. The combination set forth in claim 3 in which said first 
means includes a scanning moisture gauge for traversing the 
width of said web at a location intermediate said press and drying sections. 

5. The combination set forth in claim 3 in which said com 
paring means includes first, second and third summing junc 
tions, said first summing junction comparing said first signals, 
said second summing junction comparing said second signals, 
and said third summingjunction comparing said third signals. 

6. The combination set forth in claim 5 including a first con 
troller connected to the output of said first summing junction, 
a second controller connected to the output of said second 
summing junction and a third controller connected to the out 
put of said third summing junction, said moisture removing 
means being controlled by said controllers. 

7. The combination set forth in claim 6 including means 
connected to said first and second controllers for providing a 
pair of signals having an inverse relationship with respect to 
each other, said moisture removing means including a pair of 
actuating mechanisms for controlling the adjustment of said 
upper and lower press rolls predominantly on the marginal 
portions of the web, and means connected to said third con 
troller for providing an additional signal, said moisture remov 
ing means including an additional actuating mechanism for 
controlling the adjustment of said upper and lower press rolls 
predominantly on the central portion of said web, said pair of 
signals and said additional signal collectively causing said pair 
of and additional actuating mechanism to remove moisture in 
a cross machine direction so that the actual profile more closely approaches a desired profile. 

8. The combination set forth in claim 7 in which said pair of 
actuating mechanisms apply controlled amounts of pressure to 
the opposite ends of said upper roll and said additional actuat 
ing mechanism applies a controlled amount of pressure to the 
central portion of said lower roll. 

9. In a machine for making a continuous web of paper, a 
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8 
cross machine moisture control system comprising means for 
removing moisture from said web, first, second and third 
means for providing a first group of three signals generally 
representative of the actual web moisture profile, said first 
means providing the first signal of said first group relating to 
actual gross moisture level, said second means providing the 
second signal of said first group relating to the skew of the ac 
tual profile and said third means providing the third signal of 
said first group relating to the actual profile curvature, means 
for providing a second group of three signals generally 
representative of a desired moisture profile, the first signal of 
said second group relating to a desired gross moisture level, 
the second signal of said second group relating to the skew of 
the desired profile and the third signal of said second group 
relating to the desired profile curvature, first means for com 
paring the first signal of said first group with the first signal of 
said second group to provide a first error signal representative 
of any difference therebetween, second means for comparing 
the second signal of said first group with the second signal of 
said second group to provide a second error signal representa 
tive of any difference therebetween, third means for compar 
ing the third signal of said first group with the third signal of 
said third group to provide a third error signal representative 
of any difference there between, and means responsive to said 
first, second and third error signals for controlling said 
moisture removing means in accordance with the respective 
values of said error signal. 

10. The combination set forth in claim 9 in which said 
means for controlling said moisture removing means includes 
first, second and third actuators, means for multiplying said 
first and second error signals to provide a product signal for 
controlling said first actuator, means for adding said first error 
signal and said product signal to provide a summed signal for 
controlling said second actuator, and means for delivering said 
third error signal to said third actuator for controlling said 
third actuator. 

11. The combination set forth in claim 10 in which said 
moisture removing means includes a pair of press rolls 
between which said web passes, said first and second actuators 
controlling the pressure applied to the ends of said press rolls 
and said third actuator controlling the pressure applied to said 
press rolls intermediate the ends thereof. 

12. In a machine for making a continuous web of paper the 
machine including means for removing moisture from said 
web, a cross machine moisture control system comprising 
first, second and third means for providing first signals 
generally representative of the actual web moisture profile 
present at a given web location, fourth means providing 
second signals representative of a desired moisture profile, 
means for comparing said first signals with said second signals, 
and means controlled by said first and second means respon 
sive to any error signals produced by said comparing means 
for relatively adjusting said moisture removing means to 
remove moisture from said web so as to cause said actual 
moisture profile to conform more accurately to said desired 
moisture profile, said first signals constituting a group of three 
signals and said second signals constituting a group of three 
signals, said first means providing the first signal of said first 
group relating to actual gross moisture level and said fourth 
means providing the first signal of said second group relating 
to desired moisture level, said second means providing the 
signal of said first group relating to the skew of the actual 
profile and said fourth means providing the second signal of 
said second group relating to E. skew of the desired profile, 
and said third means providing the third signal of said first 
group relating to the actual profile curvature and said fourth 
means providing the third signal of said second group relating 
to the desired profile curvature. 
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It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

column 3, line 68, "T" should be --Isr-. Column 6 line l8, - 
third set of equations, "270I." shoul be - -270I2--; line 46, 

36T. 36T3 
"+A2x2a" should be ---A2x2--. Column 7, line 31, after "and" 
insert -- said fourth means providing a--; same line, after "second" 
delete "said fourth means providing a ". Column 8, line 28, "signal 
should be --signals--; line 45, after "paper" insert --, --. 

Signed and sealed this 9th day of May 1972. 
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