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PROCESS AND APPARATUS FOR MONITORING 
DEWATERING IN A WET SECTION OF A PAPER 

MACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a Continuation of US. 
patent application Ser. No. 10/050,167 ?led Jan. 18, 2002, 
the disclosure of Which is expressly incorporated by refer 
ence herein in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention is directed to a process and 
apparatus for monitoring deWatering in a Wet end section of 
a paper machine, in particular in the press section. 

[0004] 2. Discussion of Background Information 

[0005] In the Wet end section of a paper machine, e.g., in 
the press section, the Wet ?ber Web is pressed betWeen 
cylindrical rolls. Press fabrics are passed through press nips 
formed by these cylindrical rolls With the Web to cushion the 
Web and to absorb Water squeeZed from the Web. A series of 
press nips acts upon the Web before it leaves the press 
section to pass to the dryer section of the paper machine. 

[0006] The Water removed from the paper Web is partly 
absorbed by the press fabrics, Which are generally arranged 
on each face of the paper Web to sandWich the Web, and the 
remainder is eXpelled mechanically from each nip of the 
press section to be caught in collection troughs, or through 
vacuum backed ventilated rolls. After leaving the press 
section the press fabric is treated With additional Water by 
shoWers to clean, condition and lubricate the fabric. The 
press fabric is then passed over a vacuum area formed by 
one or more suction devices, e.g., Uhle boXes, Which causes 
Water to migrate to the fabric surface for mechanical 
removal. 

[0007] The press section is intended to remove the maXi 
mum amount of Water Without compromising the quality of 
the paper Web produced. The amount of Water removed is 
dependent on nip pressure, Water absorption capacity of the 
press fabrics, and the ability of the press rolls to carry Water 
aWay from the press nip to collection troughs. 

[0008] The Water absorption capacity of the press fabric 
depends upon the Water volume received from the cleaning 
sprays, the Water removal capacity of the vacuum deWater 
ing devices, the cleanliness of the press fabric and the design 
characteristics of the press fabric. 

[0009] At present it is not possible to knoW the dryness of 
the paper Web as it leaves each press nip or as it ?nally enters 
the dryer section. To measure the Water content directly 
requires that the sheet be broken, and the machine be out of 
use for a costly period of doWntime. Indirect measurement 
of the Water content of the Web requires that a material 
balance be determined by measuring Water ?oW from the 
collection troughs, vacuum deWatering devices, and the 
Water content remaining in the press fabric. The latter can be 
measured using a microWave based moisture meter Which is 
manually pressed into the fabric and moved across the Width 
of the machine. In addition the Water content entering press 
section must be measured or assumed. 
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[0010] Because the carrying out of these material balance 
procedures require eXpertise and time, they are not normally 
carried out eXcept under special circumstances. Conse 
quently, during the normal running of the paper machine 
there are many unknoWns Which prevent optimiZation of the 
Water removal process. 

[0011] The unknoWns include, e.g., the effect of press 
loading on distribution of Water ?oW into the fabric and into 
the collection trough and overall removal; the effect of the 
fabric shoWer How on the distribution of Water How and 
overall Water removed; the effect of upstream conditions on 
Water removed in the press section; the effect of the paper 
basis Weight on Water removal in the press section; the effect 
of fabric cleanliness on Water How and overall removal; the 
effect of vacuum levels, dWell time and air?oW on Water 
How and overall removal; the effect of needle jet shoWer 
pressures on Water How and overall removal; the effect of 
roll cover hardness on Water How and overall removal; and 
the effect of press fabric design on Water How and overall 
removal. 

[0012] US. Pat. No. 3,655,980 proposes measuring the 
drainage rate from slurry along the length of a forming Wire, 
using a radiation source and radiation detectors. In US. Pat. 
No. 3,724,957, the concentration of an optically active 
substance is measured using photoelectric detectors to deter 
mine the concentration of pulp and clay in a papermaking 
slurry, while US. Pat. No. 3,860,168 uses a nucleonic 
detector to monitor the Weight of paper sheet. Moisture 
sensors are used in, e.g., US. Pat. Nos. 5,093,795 and 
5,262,955, Which measure the moisture content pro?le and 
adjust the moisture content by adding Water or steam to the 
Web, and in, e.g., US. Pat. No. 5,286,348, Which uses an 
infra red sensor on the Web emerging from the last dryer in 
a papermaking machine. 

[0013] US. Pat. No. 4,752,356 discloses sampling the 
slurry at the Wet end of a paper machine to determine the 
total organic carbon present as a measure of the requirement 
for cationic additive materials to neutraliZe anionic contami 
nants in the papermaking process, and US. Pat. No. 5,330, 
621 discloses continuously analyZing cellulose pulp slurry 
to determine elemental constituents, by gamma neutron 
activation analysis or carbon content analysis. The measure 
ments are not made on the paper machine during a paper 
making process. 

[0014] HoWever, none of these measurement methods 
meet the requirements for continuous material balance 
monitoring during paper machine operation. 

[0015] International Publication No. WO 00/08462, the 
disclosure of Which is expressly incorporated by reference 
herein in its entirety, discloses a process and apparatus for 
monitoring Water balance in a paper machine in Which the 
electrical conductivity of the felts entering the press section 
are compared to the electrical conductivity of the paper Web 
emerging from the press section. HoWever, in this system, 
Wet Web (paper volume) How to the press section is calcu 
lated While the solids content of Wet Web and its conductivity 
in front of the press is unknoWn. Further, as the felts are not 
included in the solids balance, they only apply to the 
stationary condition. 

SUMMARY OF THE INVENTION 

[0016] The instant invention provides a process and appa 
ratus for monitoring the deWatering process in the Wet end 
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section, and preferably the press section, of a paper machine 
during operation of the paper machine. 

[0017] According to the invention, solid content of the 
paper Web leaving the press section is determined. More 
over, a cross-direction pro?le of the solid content of the 
paper Web leaving the press section is determined. 

[0018] Moreover, the instant invention determines the fate 
of sheet Water and/or shoWer Water, preferably sectionally in 
the cross-direction. 

[0019] The present invention utiliZes the Water balance of 
the press section to determine Web consistency/dryness after 
the press. In order to determine the Water balance, the Water 
?oW rate (in gallons per minute (gpm)) into (Win) and out of 
(Wout) the press section are measured, e.g., with How 
meters, such as inductive ?oW meters, Weir over?oW boxes, 
etc., as is the conductivity into (Cin) and out of (Cout) the 

press section (in micro mhos 

[0020] In measuring Water ?oW into the press section, the 
Water of the Wet Web can be determined, e.g., by gamma 
gauge and calculation, and the shoWer Water is measured. 
The Water out of the press section is measured from Water 
?oW into the felt suction boxes, e.g., Uhle boxes, as is the 
press Water from the press. The conductivity into the press 
section is measured from the conductivity of the Wet Web, 
Which is essentially the same as the headbox conductivity, 
and the conductivity of the shoWer Water, Which can be 
determined by, e.g., an in-line meter. The conductivity out of 
the press section is measured from the conductivity of the 
Water of the felt suction boxes, e.g., Uhle boxes, Which can 
be determined by, e.g., an in-line meter, and from the 
conductivity of the press Water, Which can also be deter 
mined by, e.g., an in-line meter. 

[0021] The instant invention utiliZes the ?nding that con 
ductivity versus dissolved solids is linear at paper making 
pHs. As such, conductivity><?oW is additive, i.e., a speci?c 
mixture of tWo different conductivities has only one possible 
conductivity. 
[0022] Moreover, adding conductivity to the press section 
material balance alloWs for the determination of the origin 
and fate of all Water in the press section. 

[0023] Thus, utiliZing the above-noted ?oW rates and 
conductivities, Water ?oW (Win)><conductivity (Cin) into the 
press section is determined, as is Water ?oW (Wout)><con 
ductivity (Cout) out of the press section. Moreover, these 
calculations can be made after each nip in the press section. 

[0024] Accordingly, the instant invention utiliZes the fol 
loWing balancing equations, Whereby the exit sheet How and 
exit sheet dryness are determined: 

[0025] (1) Calculated shoWer Water in Uhle ?oW= 
Uhle ?oW><[(sheet conductivity-Uhle conductivity)/ 
(sheet conductivity-shower conductivity)]; 

[0026] (2) Calculated shoWer Water in pan ?oW=Uhle 
?oW><[(sheet conductivity-pan conductivity)/(sheet 
conductivity-shower conductivity)]; 

[0027] (3) Sheet Water in Uhle ?oW=Uhle box total 
shoWer How in Uhle box; 

[0028] (4) Sheet How in pan ?oW=pan total—shoWer 
How in pan; 
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[0029] (5) Exit sheet ?oW (gpm)=(inlet sheet gpm+ 
shoWer gpm)—(press pan+Uhle box) gpm—(shoWer 
measured gpm—shoWer calculated gpm); and 

[0030] (6) Exit sheet dryness=inlet ?ber mass/(exit 
mass of Water+?ber). 

[0031] In accordance With the features of the instant 
invention, the fate of shoWer Water and/or sheet Water can 
also be determined. In this regard, the fate of the Water in the 
Z-direction can be determined, as Well as to compare the 
sectional conductivity of the felts after the nip in the cross 
direction. The instant invention utiliZes a sectional Uhle box 
or a plurality of Uhle boxes arranged in the cross-direction 
and measures the conductivity of the removed Water in these 
Uhle sections (boxes) to calculates components (sheet and 
shoWer Water) contained in the removed Water at each 
location. In this manner, a cross-direction pro?le of the 
Water removal can be obtained. It may be preferable to 
arranged at least three Uhle sections or boxes in the cross 
direction in order to divide the Web into three sections, i.e., 
tWo edge portions, e.g., about 1 m Wide, and a middle 
portion. 
[0032] Moreover, in addition to sectionaliZed Uhle boxes, 
the apparatus can include sectionaliZed suction rolls, sec 
tionaliZed press pans to facilitate the Water removal cross 
direction pro?le determination. Further, a bank of cross 
direction conductivity meters can be installed in each Uhle 
box and/or press pan. In this Way, if shoWer Water removal 
is constant, the sheet/shower ratio variation across the fabric 
re?ects the cross-direction sheet Water removal by fabric. 
Moreover, if sheet Water removal remains constant, the 
sheet/shoWer ratio variation re?ects the cross-direction 
shoWer Water application variation. 

[0033] According to the instant invention, the cross-direc 
tion Water removal pro?le can be utiliZed to condition the 
felt and/or indicate When replacement of the felt is neces 
sary. In this regard, for a given grade of production, the 
largest variation in the press section is the condition of the 
press felts. For a given felt design, the performance of the 
felt changes over its lifetime, e. g., While the removal of sheet 
Water in a nip by a neW felt may be merely a process of 
transferring the sheet Water to the felt until removal at the 
Uhle boxes, as the felt ages, the total amount and proportion 
removed by the Uhle boxes generally decreases in a char 
acteristic Way. Thus, the sheet Water removal cross-pro?le 
can be utiliZed to determine a rate of felt deterioration, 
thereby indicating that a chemical cleaning of the felt is 
required to improve the felt performance. Moreover, as 
excessive sheet Water removal can be an indication of 
excessive nip press, Which can result in the unintended 
crushing of the sheet, the sheet Water removal cross-pro?le 
can be utiliZed to indicate the need for cleaning the felt, 
reducing the nip loading, or reducing shoWer Water ?oW, 
thereby preventing operational problems due to machine 
breaks. 

[0034] Moreover, by analyZing the cross-directional Water 
removal pro?le through the process and apparatus of the 
instant invention, many advantages are available to the user 
to optimiZe the Web production process. For example, spe 
ci?c felt designs and multiple felt designs can be optimiZed. 
Further, it is possible to optimiZe the roll cover or sleeve 
hardness or venting. With regard to the felt, cleaning, shoWer 
?oWs, chemical cleaning or conditioning, applied vacuum 
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can be optimized, as Well as the Uhle boX design. The instant 
invention also enables a felt startup strategy to minimize 
initial runnability problem, and the ability to identify key 
control variables, e.g., sheet/shoWer Water ratio to optimiZe 
Water removal. 

[0035] The cross-direction pro?le of sheet/shoWer Water 
removal ratio in the Uhle boX can be used to determine the 
cross-direction Water removal in the felt or the distribution 
of shoWer Water across the felt. 

[0036] The process can also include supplying a suspen 
sion from a headboX to form the Wet Web. The determined 
conductivity of the Wet Web entering the Wet section corre 
sponds to the conductivity of the suspension in the headboX. 

[0037] Therefore, the instant invention enables one to 
maintain an optimum compromise betWeen quality issues 
such as bulk/dryness/bone dry Weight and to maintain an 
optimum compromise betWeen quality and productivity 
issues. 

[0038] The present invention is directed to a process for 
monitoring deWatering in a Wet end section of a Web 
production machine. The process includes measuring Water 
?oWing into the Wet end section, measuring Water ?oWing 
out of the Wet end section, detecting conductivity, in Which 
the conductivity versus dissolved solids is linear, of the Wet 
Web entering the Wet end section, measuring conductivity of 
the Water ?oWing into Wet end section, measuring conduc 
tivity of Water ?owing out of the Wet end section, and 
determining a Water balance from the measured quantities, 
Which is indicative of deWatering in the Wet end. 

[0039] In accordance With a feature of the instant inven 
tion, the Water balance can be determined from the equation 
Water ?oW (Win)><conductivity (Cin)=Water ?oW (Wout)>< 
conductivity (Cout). Further, the Water balance may be 
determined after each press in the Wet section. 

[0040] Moreover, the deWatering can be monitored in a 
press section, and the press section may include at least one 
press, at least one felt, at least one suction boX, at least one 
shoWer noZZle, and at least one press pan. The process can 
further include collecting Water pressed out in the at least 
one press in the at least one press pan, collecting Water from 
the at least one felt With the at least one suction boX, Wherein 
the collected Water is Water ?oWing out of the press section, 
spraying the at least one felt With Water from the at least one 
shoWer noZZle, Wherein the sprayed Water is Water ?oWing 
into the press section, and determining the Water balance of 
the press section, Which is indicative of the deWatering in the 
press section. 

[0041] Moreover, the Water balance in the press section 
can be determined by the above-noted balance equations, the 
Uhle How and conductivity is from the Water collected at 
least one suction boX. The press section can include a 
plurality of presses, and the Water balance may be deter 
mined after each press. Further, the process can include 
measuring the conductivity of the material suspension in the 
headboX as the conductivity of the Web ?oWing into the 
press section. At least one of the collected Water from the 
press pan and the collected Water from the suction boX may 
be collected sectionally in the cross-direction. The conduc 
tivity of the at least one sectionally collected Water may be 
sectionally determined. 
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[0042] Still further, the press section can include a plural 
ity of presses, and the Water balance is determined section 
ally after each press to create a cross-direction Water 
removal pro?le. The press section may include at least one 
control unit to monitor the cross-direction Water removal 
pro?le and selectively adjust parameters to optimiZe felt life. 
The selectively adjustable parameters can include vacuum 
strength, suction boX slot siZe, nip loading in the press, 
shoWer ?oW. The process can also include measuring the 
conductivity of the material suspension in the headboX as the 
conductivity of the Web ?oWing into the press section. The 
conductivity and Water How of the Web entering a subse 
quent press may be calculated from the Water balance. 

[0043] The collected Water from the press pan and the 
collected Water from the suction boX may be collected 
sectionally in the cross-direction, and the conductivity of the 
sectionally collected Water is sectionally determined. A 
cross-direction pro?le of the sheet/shoWer Water ratio in the 
at least one suction boX can be calculated to determine the 
cross-direction sheet Water removal into the felt. 

[0044] Moreover, the above-noted equations can be uti 
liZed to determine the Water balance in the Wet end section. 

[0045] The selectively adjustable parameters can include 
vacuum strength, suction boX slot siZe, nip loading in the 
press, and shoWer ?oW. 

[0046] According to still another feature of the invention, 
the equation conductivity><Water How is additive. 

[0047] In accordance With still another feature of the 
present invention, at papermaking pH, i.e., the absence of 
free mineral acidity or hydroxide alkalinity, conductivity 
versus dissolved solids is linear. 

[0048] Moreover, the process can include supplying a 
suspension from a headboX to form the Wet Web. The 
determined conductivity of the Wet Web entering the Wet 
section corresponds to the conductivity of the suspension in 
the headboX. 

[0049] The present invention is directed to an apparatus 
for monitoring deWatering in a Wet end section of a Web 
production machine. The apparatus includes a device mea 
suring Water ?oWing into the Wet end section, a device for 
measuring Water ?oWing out of the Wet end section, a device 
for detecting conductivity, in Which the conductivity versus 
dissolved solids is linear, of the Wet Web entering the Wet 
end section, a device for determining conductivity of the 
Water ?oWing into Wet end section, a device for measuring 
conductivity of Water ?oWing out of the Wet end section, and 
a processing device for determining a Water balance from 
quantities measured by the measuring devices, Wherein the 
determined Water balance is indicative of deWatering in the 
Wet end. 

[0050] In accordance With another feature of the inven 
tion, the Wet end section may include a press section having 
at least one press, at least one felt, at least one suction boX 
arranged to suction said at least one felt, at least one shoWer 
noZZle arranged to spray said at least one felt, and at least 
one press pan arranged to collect Water removed by the at 
least one press. The Water balance in the press section can be 
determined by the above-noted balance equations. 

[0051] In accordance With a further feature of the instant 
invention, the press section may further include a plurality 
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of presses, and the Water balance may be determined after 
each press. The conductivity of the material suspension in a 
headbox can be measured as the conductivity of the Web 
?owing into the press section. At least one of the press pan 
and the suction box can be sectionally divided in the 
cross-direction to sectionally collect the Water. The conduc 
tivity of the at least one sectionally collected Water may be 
sectionally determined. 

[0052] Moreover, the press section can further include a 
plurality of presses, and the Water balance may be deter 
mined sectionally after each press to create a cross-direction 
Water removal pro?le. The press section can further include 
at least one control unit to monitor the cross-direction Water 
removal pro?le and selectively adjust parameters to opti 
miZe felt life. The at least one control unit is arranged to 
selectively adjust at least one of vacuum strength, suction 
box slot siZe, nip loading in the press, shoWer ?oW. The 
conductivity of the material suspension in the headbox is 
measured as the conductivity of the Web ?oWing into the 
press section, and the conductivity and Water ?oW of the Web 
entering a subsequent press can be calculated from the Water 
balance. 

[0053] The press pan and the suction box may be section 
ally divided in the cross-direction to sectionally collect the 
Water, and the conductivity of the sectionally collected Water 
can be sectionally determined. A cross-direction pro?le of 
the sheet/shoWer Water ratio in the at least one suction box 
can be calculated to determine the cross-direction sheet 
Water removal into the felt. 

[0054] In accordance With still yet another feature of the 
present invention, the conductivity determining device can 
be positioned to determine the conductivity of a suspension 
in a headbox. The headbox supplies the suspension to form 
the Wet Web. 

[0055] Other exemplary embodiments and advantages of 
the present invention may be ascertained by revieWing the 
present disclosure and the accompanying draWing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] The present invention is further described in the 
detailed description Which folloWs, in reference to the noted 
plurality of draWings by Way of non-limiting examples of 
exemplary embodiments of the present invention, in Which 
like reference numerals represent similar parts throughout 
the several vieWs of the draWings, and Wherein: 

[0057] FIG. 1 illustrates a press section in the Wet section 
of a Web production machine in accordance With the features 
of the instant invention; 

[0058] FIG. 2 illustrates an arrangement utiliZing a sec 
tioned Uhle box; 

[0059] FIG. 2A illustrates an alternative Uhle box in 
accordance With the features of the instant invention; and 

[0060] FIG. 3 illustrates an arrangement utiliZing a sec 
tioned press pan. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0061] The particulars shoWn herein are by Way of 
example and for purposes of illustrative discussion of the 
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embodiments of the present invention only and are presented 
in the cause of providing What is believed to be the most 
useful and readily understood description of the principles 
and conceptual aspects of the present invention. In this 
regard, no attempt is made to shoW structural details of the 
present invention in more detail than is necessary for the 
fundamental understanding of the present invention, the 
description taken With the draWings making apparent to 
those skilled in the art hoW the several forms of the present 
invention may be embodied in practice. 

[0062] FIG. 1 illustrates a portion of a Wet section in a 
Web production machine, in particular, a press section 1. In 
particular, the press section includes a plurality of presses 2, 
3, and 4 arranged to deWater the Web. In particular, press 2 
is formed by a pair of press rolls 21 and 22, Which can be 
grooved, blind bored and/or suctioned. The Web is picked up 
by a felt 23 as it is guided over a suction pick up roll 24 and 
transported toWard press 2. In press 2, the Web is sandWiched 
betWeen felt 23 and another felt 25 so that Water pressed out 
of the Web can be absorbed by felts 23 and 25. Moreover, 
Water removed in press 2 is collected in press pan 29. After 
press 2, the Web and felt 23 separate from felt 25 so that the 
Web and felt 23 are guided over press roll 21 to press 3, and 
felt 25 is de?ected over a de?ection roll 26 and guided, via 
a plurality of guide rolls 27 to a guide roll 28 positioned 
upstream of press 2. During the path in Which it is guided 
from the exit of press 2 to guide roll 28, felt 25 is guided past 
a shoWer 20, arranged to clean/condition the felt, and a 
suction device 31, e.g., a Uhle box, arranged to remove 
excess Water from felt 25. Conductivity sensors 50 are 
coupled to suction device 31, shoWer 20, and press pan 29. 

[0063] Press 3 is formed by press rolls 21 and 32, and the 
Web is guided through press 3 sandWiched betWeen felt 23 
and the surface of roll 32 so that Water pressed out of the Web 
can be absorbed by felt 23. Moreover, Water removed in 
press 3 is collected in press pan 39. After press 3, felt 23 
separates from the Web, and the Web is picked up by roll 32, 
Which can have a smooth surface to facilitate the transfer of 
the Web from felt 23. Felt 23 is de?ected over a de?ection 
roll 34 and guided, via a plurality of guide rolls 35 back to 
pick up roll 24. During the path in Which it is guided from 
the exit of press 3 to pick up roll 24, felt 23 is guided past 
a shoWer 36, arranged to clean/condition the felt, and a 
suction device 37, e.g., a Uhle box, arranged to remove 
excess Water from felt 23. Conductivity sensors 50 are 
coupled to suction device 37, shoWer 36, and press pan 39. 

[0064] Press 4 is formed by press rolls 32 and 38, and the 
Web is guided through press 4 sandWiched betWeen the 
surface of roll 32 and a felt 33 so that Water pressed out of 
the Web can be absorbed by felt 33. Moreover, Water 
removed in press 3 is collected in press pan 45. After press 
4, the Web is transferred to felt 33, and the Web and felt 33 
are guided to a de?ection roll 40, Where the Web and felt 33 
are separated. The Web is guided to a doWnstream device for 
further processing, and felt 33 is de?ected over de?ection 
roll 40 and guided, via a plurality of guide rolls 42 to a 
de?ection roll 41 arranged upstream of the inlet to press 4. 
During the path in Which it is guided from the exit of press 
4 to de?ection roll 41, felt 33 is guided past a shoWer 43, 
arranged to clean/condition the felt, and a suction device 44, 
e.g., a Uhle box, arranged to remove excess Water from felt 
33. Conductivity sensors 50 are coupled to suction device 
44, shoWer 43, and press pan 45. 
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[0065] Control unit 100 is coupled to receive information 
directed to the How and conductivity of the Water in press 
pan 39 and Uhle box 37. By analyzing the Water balance as 
discussed above, a determination can be made With regard to 
actuating and/or adjusting shoWer 36 to clean felt 23, and 
With regard to adjusting the vacuum strength or slot siZes in 
Uhle box 37. Moreover, control unit 101 is coupled to 
receive information directed to the How and conductivity of 
the Water in press pan 29 and Uhle box 31, and control unit 
102 is coupled to receive information directed to the How 
and conductivity of the Water in press pan 45 and Uhle box 
44. 

[0066] Further, a control unit 103 is coupled to control 
units 100, 101, and 102, as Well as to a conductivity sensor 
in the headbox to compile the information for the press 
section. 

[0067] In accordance With the features of the instant 
invention, the deWatering process can be monitored during 
operation of the Web production machine. In this regard, the 
Web consistency and dryness after the press are determined 
from the Water balance of press section 1. In order to 
determine the Water balance, the Water ?oW rate (in gallons 
per minute (gpm)) into (Win) and out of (WOUQ press section 
1 is measured, e.g., with How meters, such as inductive ?oW 
meters, Weir over?oW boxes, etc., as is the conductivity into 
(Cin) and out of(COut) the press section (in micro mhos (u 

It is noted that Weir over?oW requires an accurate 
measurement of height, e.g., via a modi?cation of notch to 
minimiZe sensitivity, correctly siZed/designed collection 
boxes, resistivity vs. height, pressure vs. height, laser posi 
tion measurement, ultrasonic position measurement, etc. 

[0068] In measuring Water ?oW into press section 1, the 
Water of the Wet Web can be determined, e.g., by a gamma 
gauge and calculation, and the shoWer Water utiliZed in press 
section 1 is measured. The Water out of press section 1 is 
measured from Water ?oW into Uhle boxes 31, 37, and 44 for 
each felt in press section 1, and from the press Water 
collected in press pans 29, 39, and 45 of press section 1. The 
conductivity into press section 1 can be measured from the 
conductivity of the Wet Web, Which is essentially the same 
as the headbox conductivity, and the conductivity of the 
shoWer Water in shoWers 27, 36, and 43, Which can be 
determined by, e.g., an in-line meter. The conductivity out of 
the press section is measured from the conductivity of the 
Water collected in Uhle boxes 27, 37, and 44 and from the 
conductivity of the press Water in press pans 39, 39, and 45, 
both of Which can be determined by, e.g., an in-line meter. 
It is also noted that, in the event that suction rolls are 
utiliZed, Water collected through this suction should be 
considered, and an estimate for uncollected spray could also 
be made. 

[0069] With regard to the above-noted measurements, it is 
further noted that it may be advantageous to perform on-line 
felt scanning for the determination of moisture and perme 
ability, as Well as to actuate a cleaning process. Further, 
on-line sheet scanning can be performed by sensors embed 
ded in the roll/sleeve/belt or by belt supported sheet/non 
contacting sensors, and on-line nip monitoring can be per 
formed by sensors embedded in the roll/sleeve/belt. 

[0070] According to the present invention, conductivity 
versus dissolved solids is linear at paper making pHs, i.e., 
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the absence of free mineral acidity or hydroxide alkalinity. 
As such, conductivity><?oW is additive, i.e., a speci?c mix 
ture of tWo different conductivities has only one possible 

conductivity. For example, 1 gallon at 500 pU+1 gallon at 

1500 MU=2 gallons at 1000 #U. 

[0071] Thus, utiliZing the above-noted ?oW rates and 
conductivities, Water ?oW (Win)><conductivity (Cin) into the 
press section is determined, as is Water ?oW (Wout ><con 
ductivity (Cont) out of the press section. Moreover, these 
calculations can be made after each nip or press in the press 
section in order to better understand and optimiZe the 
process. 

[0072] Accordingly, the instant invention utiliZes the fol 
loWing balancing equations, Whereby the exit sheet How and 
exit sheet dryness are determined: 

[0073] (1) Calculated shoWer Water in Uhle ?oW= 
Uhle ?oW><[(sheet conductivity-Uhle conductivity)/ 
(sheet conductivity-shower conductivity)]; 

[0074] (2) Calculated shoWer Water in pan ?oW=Uhle 
?oW><[(sheet conductivity-pan conductivity)/(sheet 
conductivity-shower conductivity)]; 

[0075] (3) Sheet Water in Uhle ?oW=Uhle box total 
shoWer How in Uhle box; 

[0076] (4) Sheet How in pan ?oW=pan total—shoWer 
?oW in pan; 

[0077] (5) Exit sheet ?oW (gpm)=(inlet sheet gpm+ 
shoWer gpm)—(press pan+Uhle box) gpm—(shoWer 
measured gpm—shoWer calculated gpm); and 

[0078] (6) Exit sheet dryness=inlet ?ber mass/(exit 
mass of Water+?ber). 

[0079] From the foregoing, it is noted that ?ber mass is 
equal to the total dry mass, i.e., papermaking ?ber and ?ller 
remaining after oven drying. The dry ?ber entering the press 
section is knoWn and the Water entering the press section is 
measured, assumed, or estimated. It is preferable to measure 
the total mass of the Web entering the press section, i.e., dry 
mass, Water, and forming fabric, and then to calculate Water 
?oW rate. Once the ?rst nip is calculated, it is used in the 
next nip calculation and so on. 

[0080] Water content of the Wet Web is calculated from a 
nucleonic measurement of ?ber, Water, and forming fabric 
minus measured forming fabric minus the ?ber Weight 
Which comes from the process control system. With an 
on-line determination of the nucleonic measurements and 
the process control ?ber mass signal, the Wet Web Water 
content can be calculated. 

[0081] According to the instant invention, the exit sheet 
?oW (consistency) and dryness can be determined, and this 
information can be utiliZed to optimiZe production perfor 
mance. For example, press fabric deWatering can be opti 
miZed by monitoring the Uhle box Water removal, Whereby 
the vacuum strength and slot Width can be adjusted, as 
necessary, and a determination of the age of the fabric and 
the shoWer/sheet Water balance in the felt can be made. 
Further, press nip deWatering can be optimiZed by monitor 
ing the Water content of the felt, and monitoring changes in 
shoWer volumes. 
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[0082] Further, if the press section has an existing mois 
ture measurement, then the Water balance can be used to 
calculate couch solids. Moreover, if the after press solids 
change, then the Water balance can pinpoint the cause of the 
change in performance. In this regard, changes in couch 
solids, nip deWatering rate, and Uhle box deWatering rate, 
and an analysis of Why provides the opportunity for process 
optimiZation. 
[0083] The present invention also enables optimiZation of 
sheet deWatering by monitoring the transfer of Water to the 
press fabric, i.e., press fabric performance, and the transfer 
of Water in the nip of the press rolls. 

[0084] In accordance With another feature of the inven 
tion, the cross-direction Water removal pro?le can be moni 
tored. FIG. 2 illustrates a plan vieW of a Uhle box 31‘ that 
is sectioned in the cross-direction to divide the Web into a 
plurality of sections, Whereby the collected Water is section 
ally collected in the cross-direction. While any number of 
sections can be formed, it is preferred to form at least three 
sections, i.e., tWo edge sections having a Width of at least 
about 1 m and a middle section including the remaining 
Width of the Web. HoWever, more sections Would provide a 
better indication of the cross-direction pro?le of Water 
removal and enable better control over the optimiZation of 
the Web production process. Moreover, this arrangement 
could also be provided by a plurality of appropriately siZed 
Uhle boxes. 

[0085] Additionally, or alternatively, a press pan 39‘ sec 
tioned in the cross-direction could be provided, as illustrated 
in FIG. 3, to sectionally collect press Water in the cross 
direction. Like the above-noted Uhle box, it is preferable 
that press pan 39‘ is divided into at least 3 sections, but that 
additional sections provide the ability for enhance optimi 
Zation of the production process. 

[0086] A bank of cross-direction conductivity meters 50‘ 
and 50“ are provided in sectioned Uhle box 31‘ and press pan 
39‘, respectively. In this manner, conductivity variations in 
the cross-direction can be determined. By Way of example, 
if shoWer Water-removal is constant, the sheet/shoWer ratio 
variation across the fabric re?ects the cross-direction sheet 
Water removal by fabric. Moreover, if sheet Water removal 
remains constant, the sheet/shoWer ratio variation re?ects 
the cross-direction shoWer Water application variation. 

[0087] Moreover, in addition to sectionaliZed Uhle boxes 
and/or press pans, the apparatus can include sectionaliZed 
suction rolls to facilitate in the collection of Water and to 
enhance the Water removal cross-direction pro?le determi 
nation. Further, cross-direction sensor arrays can also be 
utiliZed for monitoring the sheet and felt. 

[0088] Alternatively, or additionally, a Uhle box 31“, as 
illustrated in FIG. 2A, can be utiliZed for Water collection. 
In accordance With this embodiment, Uhle box 31“ includes 
a plurality of conductivity sensors 50‘" arranged to extend in 
the cross-direction in order to provide a sectional determi 
nation of conductivity in the cross-direction. 

[0089] According to a further aspect of the instant inven 
tion, the cross-direction Water removal pro?le can be utiliZed 
to condition the felt and/or indicate When replacement of the 
felt is necessary. In this regard, for a given grade of 
production, the largest variation in the press section is the 
condition of the press felts. For a given felt design, the 
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performance of the felt changes over its lifetime, e.g., the 
removal of sheet Water in a nip or press by a neW felt may 
be merely a process of transferring the sheet Water to the felt 
until removal at the Uhle boxes, hoWever, as the felt ages, 
the total amount and proportion removed by the Uhle boxes 
generally decreases in a characteristic Way. Thus, the sheet 
Water removal cross-pro?le can be utiliZed to determine a 
rate of felt deterioration, thereby indicating that a chemical 
cleaning of the felt is required to improve the felt perfor 
mance. 

[0090] In this regard, referring back to FIG. 1, control unit 
100 is coupled to receive information directed to the How 
and conductivity of the Water in press pan 39 and Uhle box 
37. By analyZing the Water balance as discussed above, a 
determination can be made With regard to actuating and/or 
adjusting shoWer 36 to clean felt 23, and With regard to 
adjusting the vacuum strength or slot siZes in Uhle box 37. 

[0091] Moreover, it is preferable that Uhle box 37 and the 
press pan 39 be sectioned, as illustrated in FIGS. 2 and 3, 
so that the Water balance analysis provides a cross-direction 
Water removal pro?le of the felt. This information Would 
then enable the user to sectionally adjust cleaning/suction 
parameters, thereby optimiZing the deWatering performance 
of felt 23. 

[0092] In a similar manner, control unit 101 is coupled to 
receive information directed to the How and conductivity of 
the Water in press pan 29, preferably formed as a sectioned 
press pan, and Uhle box 31, preferably formed as a sectioned 
Uhle box, and control unit 102 is coupled to receive infor 
mation directed to the How and conductivity of the Water in 
press pan 45, preferably formed as a sectioned press pan, and 
Uhle box 44, preferably formed as a sectioned Uhle box. 
Again, by analyZing the Water balance as discussed above, 
a determination can be made With regard to actuating and/or 
adjusting shoWer 36 to clean felt 23, preferably sectionally, 
and With regard to adjusting the vacuum strength or slot 
siZes in Uhle box 37, also preferably sectionally. 

[0093] Through the above-noted felt control, the user is 
able to maintain stable deWatering conditions by keeping an 
optimal deWatering distribution and to maintain optimal 
runnability on a press section by reducing process varia 
tions. Moreover, it is noted that, as this control is based upon 
the existing vacuum system, signi?cant cost savings are 
realiZed. 

[0094] Moreover, as excessive sheet Water removal can be 
an indication of excessive nip press, Which can result in the 
unintended crushing of the sheet, the sheet Water removal 
cross-pro?le can be utiliZed to indicate the need for cleaning 
the felt, reducing the nip loading, or reducing shoWer Water 
?oW, thereby preventing operational problems due to 
machine breaks. 

[0095] Moreover, by analyZing the cross-directional Water 
removal pro?le through the process and apparatus of the 
instant invention, many advantages are available to the user 
to optimiZe the Web production process. For example, spe 
ci?c felt designs and multiple felt designs can be optimiZed. 
Further, it is possible to optimiZe the roll cover or sleeve 
hardness or venting. With regard to the felt, cleaning, shoWer 
?oWs, chemical cleaning or conditioning, applied vacuum 
can be optimiZed, as Well as the Uhle box design. The instant 
invention also enables a felt startup strategy to minimiZe 
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initial runnability problem, and the ability to identify key 
control variables, e.g., sheet/shoWer Water ratio to optimize 
Water removal. 

[0096] After the press, a device can be arranged to mea 
sure the Water Weight of the Web, e.g., the EnviroScan 
device. Moreover, such a device can be used in the Water 
balance system, i.e., predicted sheet dryness can be com 
pared to measured sheet dryness, and then used for calibrat 
ing the device, e.g., EnviroScan. 

[0097] The cross-direction pro?le of sheet/shoWer Water 
removal ratio in the Uhle box can be used to determine the 
cross-direction Water removal in the felt or the distribution 
of shoWer Water across the felt. 

[0098] Therefore, the instant invention enables one to 
maintain an optimum compromise betWeen quality issues 
such as bulk/dryness/bone dry Weight and to maintain an 
optimum compromise betWeen quality and productivity 
issues. 

[0099] It is noted that the foregoing examples have been 
provided merely for the purpose of explanation and are in no 
Way to be construed as limiting of the present invention. 
While the present invention has been described With refer 
ence to an exemplary embodiment, it is understood that the 
Words Which have been used herein are Words of description 
and illustration, rather than Words of limitation. Changes 
may be made, Within the purvieW of the appended claims, as 
presently stated and as amended, Without departing from the 
scope and spirit of the present invention in its aspects. 
Although the present invention has been described herein 
With reference to particular means, materials and embodi 
ments, the present invention is not intended to be limited to 
the particulars disclosed herein; rather, the present invention 
extends to all functionally equivalent structures, methods 
and uses, such as are Within the scope of the appended 
claims. 

What is claimed: 
1. A process for monitoring deWatering in a Wet end 

section of a Web production machine, the process compris 
ing: 

measuring Water ?oWing into the Wet end section; 

measuring Water ?oWing out of the Wet end section; 

detecting conductivity, in Which the conductivity versus 
dissolved solids is linear, of the Wet Web entering the 
Wet end section; 

measuring conductivity of the Water ?oWing into Wet end 
section; 

measuring conductivity of Water ?oWing out of the Wet 
end section; and 

determining a Water balance from the measured quanti 
ties, Which is indicative of deWatering in the Wet end. 

2. The process in accordance With claim 1, Wherein the 
Water balance is determined from the equation: 

Water ?oW (Win)><conductivity (Cin)=Water ?oW (Wout)>< 
conductivity (Cout). 

3. The process in accordance With claim 2, Wherein the 
Water balance is determined after each press in the Wet 
section. 
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4. The process in accordance With claim 1, Wherein the 
deWatering is monitored in a press section. 

5. The process in accordance With claim 4, Wherein the 
press section includes at least one press, at least one felt, at 
least one suction box, at least one shoWer noZZle; and at least 
one press pan, and the process further comprises: 

collecting Water pressed out in the at least one press in the 
at least one press pan; 

collecting Water from the at least one felt With the at least 
one suction box, Wherein the collected Water is Water 
?oWing out of the press section; 

spraying the at least one felt With Water from the at least 
one shoWer noZZle, Wherein the sprayed Water is Water 
?oWing into the press section; and 

determining the Water balance of the press section, Which 
is indicative of the deWatering in the press section. 

6. The process in accordance With claim 5, Wherein the 
Water balance in the press section is determined by the 
equations: 

(1) Calculated shoWer Water in Uhle ?oW=Uhle ?oW>< 
[(sheet conductivity-Uhle conductivity)/(sheet con 
ductivity—shoWer conductivity)]; 

(2) Calculated shoWer Water in pan ?oW=Uhle ?oW>< 
[(sheet conductivity-pan conductivity)/(sheet conduc 
tivity—shoWer conductivity)]; 

(3) Sheet Water in Uhle ?oW=Uhle box total-shower ?ow 
in Uhle box; 

(4) Sheet How in pan ?oW=pan total-shower How in pan; 

(5) Exit sheet ?oW (gpm)=(inlet sheet gpm+shoWer 
gpm)—(press pan+Uhle box) gpm—(shoWer measured 
gpm—shoWer calculated gpm); and 

(6) Exit sheet dryness=inlet ?ber mass/(exit mass of 
Water+?ber), 

Wherein the Uhle How and conductivity is from the Water 
collected at least one suction box. 

7. The process in accordance With claim 6, Wherein the 
press section comprises a plurality of presses, and the Water 
balance is determined after each press. 

8. The process in accordance With claim 6, further com 
prising measuring the conductivity of the material suspen 
sion in the headbox as the conductivity of the Web ?oWing 
into the press section. 

9. The process in accordance With claim 5, Wherein at 
least one of the collected Water from the press pan and the 
collected Water from the suction box is collected sectionally 
in the cross-direction. 

10. The process in accordance With claim 9, Wherein the 
conductivity of the at least one sectionally collected Water is 
sectionally determined. 

11. The process in accordance With claim 10, Wherein the 
press section includes a plurality of presses, and the Water 
balance is determined sectionally after each press to create 
a cross-direction Water removal pro?le. 

12. The process in accordance With claim 11, Wherein the 
press section includes at least one control unit to monitor the 
cross-direction Water removal pro?le and selectively adjust 
parameters to optimiZe felt life. 

13. The process in accordance With claim 11, further 
comprising measuring the conductivity of the material sus 
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pension in the headbox as the conductivity of the Web 
?owing into the press section. 

14. The process in accordance With claim 13, Wherein the 
conductivity and Water How of the Web entering a subse 
quent press is calculated from the Water balance. 

15. The process in accordance With claim 9, Wherein the 
collected Water from the press pan and the collected Water 
from the suction box are collected sectionally in the cross 
direction, and the conductivity of the sectionally collected 
Water is sectionally determined. 

16. The process in accordance With claim 15, Wherein a 
cross-direction pro?le of the sheet/shoWer Water ratio in the 
at least one suction box is calculated to determine the 
cross-direction sheet Water removal into the felt. 

17. The process in accordance With claim 9, further 
comprising supplying a suspension from a headbox to form 
the Wet Web, Wherein the determined conductivity of the Wet 
Web entering the Wet section corresponds to the conductivity 
of the suspension in the headbox. 

18. The process in accordance With claim 1, Wherein the 
Water balance in the Wet end section is determined by the 
equations: 

(1) Calculated shoWer Water in Uhle ?oW=Uhle ?oW>< 
[(sheet conductivity-Uhle conductivity)/(sheet con 
ductivity—shoWer conductivity)]; 

(2) Calculated shoWer Water in pan ?oW=Uhle ?oW>< 
[(sheet conductivity-pan conductivity)/(sheet conduc 
tivity-shower conductivity)]; 

(3) Sheet Water in Uhle ?oW=Uhle box total-shower How 
in Uhle box; 

(4) Sheet How in pan ?oW=pan total-shower How in pan; 

(5) Exit sheet ?oW (gpm)=(inlet sheet gpm+shoWer 
gpm)—(press pan+Uhle box) gpm—(shoWer measured 
gpm—shoWer calculated gpm); and 

(6) Exit sheet dryness=inlet ?ber mass/(exit mass of 
Water+?ber), 

Wherein the Uhle How and conductivity are determined 
from the Water collected at the at least one suction box. 

19. The process in accordance With claim 16, Wherein the 
Wet end section comprises a plurality of presses, and the 
Water balance is determined after each press. 

20. The process in accordance With claim 16, further 
comprising measuring the conductivity of the material sus 
pension in the headbox as the conductivity of the Web 
?oWing into the Wet end section. 

21. The process in accordance With claim 16, Wherein at 
least one of the collected Water from the press pan and the 
collected Water from the suction box is collected sectionally 
in the cross-direction. 

22. The process in accordance With claim 21, Wherein the 
conductivity of the at least one sectionally collected Water is 
sectionally determined. 

23. The process in accordance With claim 22, Wherein the 
Wet end section includes a plurality of presses, and the Water 
balance is determined sectionally after each press to create 
a cross-direction Water removal pro?le. 

24. The process in accordance With claim 23, Wherein the 
Wet end section includes at least one control unit to monitor 
the cross-direction Water removal pro?le and selectively 
adjust parameters to optimiZe felt life. 
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25. The process in accordance With claim 24, Wherein the 
selectively adjustable parameters include vacuum strength, 
suction box slot siZe, nip loading in the press, and shoWer 
?oW. 

26. The process in accordance With claim 23, further 
comprising measuring the conductivity of the material sus 
pension in the headbox as the conductivity of the Web 
?oWing into the Wet end section. 

27. The process in accordance With claim 23, Wherein the 
conductivity and Water How of the Web entering a subse 
quent press is calculated from the Water balance. 

28. The process in accordance With claim 20, Wherein the 
collected Water from the press pan and the collected Water 
from the suction box are collected sectionally in the cross 
direction, and the conductivity of the sectionally collected 
Water is sectionally determined. 

29. The process in accordance With claim 28, Wherein a 
cross-direction pro?le of the sheet/shoWer Water ratio in the 
at least one suction box is calculated to determine the 
cross-direction sheet Water removal into the felt. 

30. The process in accordance With claim 15, Wherein the 
equation conductivity><Water How is additive. 

31. The process in accordance With claim 1, Wherein the 
conductivity versus dissolved solids is linear at papermaking 
pH. 

32. The process in accordance With claim 1, further 
comprising supplying a suspension from a headbox to form 
the Wet Web, Wherein the determined conductivity of the Wet 
Web entering the Wet section corresponds to the conductivity 
of the suspension in the headbox. 

33. The process in accordance With claim 1, Wherein 
Water content of the Wet Web is calculated from a nucleonic 
measurement of ?ber, Water, and forming fabric minus the 
measured forming fabric minus the ?ber Weight. 

34. An apparatus for monitoring deWatering in a Wet end 
section of a Web production machine, comprising: 

a device measuring Water ?oWing into the Wet end sec 

tion; 
a device for measuring Water ?oWing out of the Wet end 

section; 
a device for detecting conductivity, in Which the conduc 

tivity versus dissolved solids is linear, of the Wet Web 
entering the Wet end section; 

a device for determining conductivity of the Water ?oWing 
into Wet end section; 

a device for measuring conductivity of Water ?oWing out 
of the Wet end section; and 

a processing device for determining a Water balance from 
quantities measured by the measuring devices, Wherein 
the determined Water balance is indicative of deWater 
ing in the Wet end. 

35. The apparatus in accordance With claim 34, Wherein 
the Wet end section includes a press section comprising: 

at least one press; 

at least one felt; 

at least one suction box arranged to suction said at least 
one felt; 

at least one shoWer noZZle arranged to spray said at least 
one felt; and 
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at least one press pan arranged to collect Water removed 
by the at least one press. 

36. The apparatus in accordance With claim 35, Wherein 
the Water balance in the press section is determined by the 
equations: 

(1) Calculated shoWer Water in Uhle ?oW=Uhle ?oW>< 
[(sheet conductivity-Uhle conductivity)/(sheet con 
ductivity—shoWer conductivity)]; 

(2) Calculated shoWer Water in pan ?oW=Uhle ?oW>< 
[(sheet conductivity-pan conductivity)/(sheet conduc 
tivity—shoWer conductivity)]; 

(3) Sheet Water in Uhle ?oW=Uhle boX total-shower How 
in Uhle boX; 

(4) Sheet How in pan ?oW=pan total-shower How in pan; 

(5) Exit sheet ?oW (gpm)=(inlet sheet gpm+shoWer 
gpm)—(press pan+Uhle boX) gpm—(shoWer measured 
gpm—shoWer calculated gpm); and 

(6) Exit sheet dryness=inlet ?ber mass/(exit mass of 
Water+?ber), 

Wherein the Uhle How and conductivity is from the Water 
collected at least one suction boX. 

37. The apparatus in accordance With claim 36, Wherein 
the press section further comprises a plurality of presses, and 
the Water balance is determined after each press. 

38. The apparatus in accordance With claim 37, Wherein 
the conductivity of the material suspension in the headbox is 
determined as the conductivity of the Web ?owing into the 
press section. 

39. The apparatus in accordance With claim 36, Wherein 
at least one of the press pan and the suction boX are 
sectionally divided in the cross-direction to sectionally col 
lect the Water. 

40. The apparatus in accordance With claim 39, Wherein 
the conductivity of the at least one sectionally collected 
Water is sectionally determined. 
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41. The apparatus in accordance With claim 40, Wherein 
the press section further comprises a plurality of presses, and 
the Water balance is determined sectionally after each press 
to create a cross-direction Water removal pro?le. 

42. The apparatus in accordance With claim 41, Wherein 
the press section further comprises at least one control unit 
to monitor the cross-direction Water removal pro?le and 
selectively adjust parameters to optimiZe felt life. 

43. The apparatus in accordance With claim 41, Wherein 
the at least one control unit is arranged to selectively adjust 
at least one of vacuum strength, suction boX slot siZe, nip 
loading in the press, and shoWer ?oW. 

44. The apparatus in accordance With claim 41, Wherein 
the conductivity of the material suspension in the headboX is 
determined as the conductivity of the Web ?oWing into the 
press section. 

45. The apparatus in accordance With claim 44, Wherein 
the conductivity and Water How of the Web entering a 
subsequent press is calculated from the Water balance. 

46. The apparatus in accordance With claim 39, Wherein 
the press pan and the suction boX are sectionally divided in 
the cross-direction to sectionally collect the Water, and the 
conductivity of the sectionally collected Water is sectionally 
determined. 

47. The apparatus in accordance With claim 46, Wherein 
a cross-direction pro?le of the sheet/shoWer Water ratio in 
the at least one suction boX is calculated to determine the 
cross-direction sheet Water removal into the felt. 

48. The apparatus in accordance With claim 39, said 
conductivity determining device being positioned to deter 
mine the conductivity of a suspension in a headboX, Wherein 
said headboX supplies the suspension to form the Wet Web. 

49. The process in accordance With claim 34, Wherein 
Water content of the Wet Web is calculated from a nucleonic 
measurement of ?ber, Water, and forming fabric minus the 
measured forming fabric minus the ?ber Weight. 


