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This invention relates to continuous web or sheet form 
ing apparatus such as paper making machinery, and more 
specifically, it relates to improved means for controlling 
the widthwise formation of webs produced by a machine 
having a plurality of local profile adjustments. 
The invention will be illustrated and described in con 

nection with a paper making machine of the Fourdrinier 
type, although it will be understood that such illustration 
and description are merely exemplary in that the princi 
ples and the means provided by the invention may be as 
well adapted with little or no modification to other in 
dustrial processes wherein similar control problems are 
existent. 
In Fourdrinier machines, the paper stock is discharged 

from the head box onto the forming wire through an ad 
justable opening which controls the rate of flow and 
amount of the stock being deposited on the wire. This 
opening is commonly defined by the head box apron, side 
walls and an adjustable slice or slice assembly which can 
be moved towards or away from the apron to regulate the 
size of the opening. Since the flow of stock may vary 
both in density and in rate of flow across the discharge 
opening, the slice is frequently provided with some kind 
of a flexible slice plate or lip having a plurality of local 
contour adjustments over the length thereof to compen 
sate for variations that would otherwise occur in the rate 
of pulp delivery across the width of the forming wire. 
The desired uniformity of the sheet profile may also be 
affected adversely by variations in the moisture removal 
operations along the Fourdrinier wire section. At the 
present time any obvious irregularities in the profile 
thickness can be corrected only by a rather unsatisfactory 
manual slice adjustment procedure, in which the paper 
machine operator is required to mount the stock head box 
and manipulate one or a plurality of hand wheels or simi 
lar adjustors. Such a procedure requires the absence of 
the operator from his normal controlling station, and 
involves considerable time lags between the observation 
of an irregularity, a corrective adjustment to the slice, and 
the determination of the effect thereof. The amount of 
correction is determined only by the skill of the particu 
lar operator and varies from one operator to another. 
Furthermore, there is presently available no means for 
providing the operator accurate and complete informa 
tion whereby he may quickly determine the immediate 
relationship between a particular combination of slice 
settings and the profile formation of the web produced 
thereby. Were such indication available, trends toward 
profile malformation could be predicted and anticipa 
torily compensated for by appropriate changes in the 
settings of the slice. 

In accordance with this invention, there is provided a 
conveniently located control and readout panel whereon 
graphical displays of accurate profile measurements are 
rapidly and automatically plotted and recorded in re 
peating sequence. These measurements are obtained 
from a gauging instrument which cyclically scans the 
entire width of the web, generating a continuous elec 

2 
trical analog of the physical property of interest, such 
as weight per unit area or thickness of the sheet at the 
instantaneous point of measurement. The control panel 
display further provides a remote indication of the posi 
tion of each individual slice adjustment. Also mounted 
on the panel are remote controls whereby the operator 
may positively reposition each local slice adjustment, 
guided by the appearance of the graphical profile plot 
and the slice position indications presented on the panel 

0 before him. 
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It is the primary object of the present invention to 
provide a paper making machine of the Fourdrinier type 
having means for remotely controlling the flow of paper 
stock from the head box to the forming wire thereby en 
abling the production of high grade paper with a truly 
uniform widthwise profile. 
A further object of the invention is to provide im 

proved stock flow control means for paper making ma 
chinery which can be applied to present machine installa 
tions of conventional design and is practical and efficient 
to operate. 

It is another object of this invention to provide a means 
for indicating at some convenient manual control point, 
the amount of slice opening at predetermined points 
along the slice of a Fourdrinier paper making machine. 

It is still another object of this invention to provide 
With a paper making machine, a means for combining a 
slice position indicator, a paper stock basis weight or pro 
file indicator, and a means for remote adjustment of said 
slice, thereby enabling the machine operator to effect 
more rapid control of widthwise paper stock profiles, and 
a more facile and rapid judgment of necessary slice cor 
rections needed. 
Other objects and advantages will become apparent 

from the following description read in conjunction with 
the accompanying drawings wherein: 

Fig. 1 is a diagrammatic representation of this inven 
tion and the typical apparatus with which it is operative, 
and 

Fig. 2 is a schematic of the circuitry for operating a 
slice position indicator. 

Referring to Fig. 1, there is shown a general scheme of 
the wet section of the Fourdrinier paper making process. 
A sheet of paper stock 100 is shown in the process of 
formation by machinery including a head box 102 where 
from a laterally extended flow of paper stock is dis 
charged through an adjustable slice 104. Stock input to 
the head box is indicated generally at 106. The paper 
stock passes onto a wire 108 and then over the breast roll 
110 after which moisture is removed from the distributed 
paper stock through both capillary and gravitational ac 
tion by means not shown. The mat leaves the wire 108 
at the couch roll 116 and passes through the presses 118 
and 20. Immediately following the presses, the sheet 
100 is shown to pass through a non-contacting thickness 
gauge at 130. Further description of the paper making 
process is not included, as it will not be an influencing 
factor on the control invention herein disclosed. 
A thickness gauge 30 comprises a U-bracket 131 sup 

porting a source of radiation in a lower housing (shown 
only in dotted line at 33b) located directly under an 
upper head 32 and below the sheet 100. The lower 
housing is attached to the lower arm of the U-bracket 131 
so that it remains directly under the upper housing 132. 
A radiation detector such as an ion chamber is located 
in the upper housing 32 to accept pentrative radiation 
passing upward through the sheet 100 thereby generating 
a thickness-functional voltage which is transmitted over 
line 35 to measuring circuits located at 136. The gauge 
139 traverses the width of the sheet 100 on a rail 129 by 
means of a traversing motor 34 actuated by a scanning 
control circuit shown at 138. Sheet 100 is divided 



3 
width-wise by dotted lines into six equal areas repre 
sented by letters a through f, beginning at the starting 
position shown, over area a at the right-hand edge of the 
sheet 100 and continuing across to the left-hand edge of 
the sheet 100. Directions are denoted as seen by an ob-, 
server facing the slice-lip opening of the head box 102. 
Only when the gauging head 132 is positioned at the 

right-hand edge of the sheet 100, will the Scanning con 
trol actuate the traversing motor 134 to slowly move the 
gauge 130 to the left. The gauge will Sequentially scan 
areas a, b, c, d, e, and fin its continuous movement over 
the sheet. Upon completion of the Scanning of area f, 
the motor 134 is reversed by the Scanning control 138 
so that the gauge is rapidly re-positioned over the right 
hand edge of the sheet 100. As soon as this position is 
attained, the gauge will brake and initiate another scan 
ning sequence over areas a through f. 
A voltage signal representing paper stock thickness at 

the traversing point of measurement is produced by the 
gauge 130 and transmitting over line 135 to the gauge 
circuitry shown generally at 136. Circuit 136 is fully 
described in a U.S. patent, No. 2,790,945, issued April 
30, 1957, to H. R. Chope. 
As the gauge traverses and continuously measures the 

sheet 100 from the profile area a through f, servo motor 
21 positions the recorder chart drum 24 through me 
chanical linkage 22 in accordance with basis weight sig 
nal variations. Simultaneously the recorder pen 26 is 
moved across the chart 28 by a suitable connection 146 
with the gauge traversing motor 134 so as to correlate 
the pen position with the gauge measuring position on 
the sheet 100. 

Referring to head box 102 and its associated apparatus, 
the slice motors 71 through 76 are coupled to gearing 
devices 71g through 76g for the purpose of reducing the 
speed of the slice motors to a practical value needed for 
quick and precise screw-down of the separate portions of 
the flexible slice lip 104. Each of these slice sections. 
starting from the right-hand side of the sheet controls an 
area of the sheet 100 previously referred to as areas a 
through f. Slice motor 71 controls the vertical position 
of the slice lip over area a, slice motor 72 controls the 
slice over area b, and so on. 
Each of the motors 71 to 76 is energized by a switching 

means 50a-50f on console unit 200 as typically shown 
in the preferred embodiment of the present invention. 
Each of the three position switches operates its corre 
sponding motor in either a clockwise or counterclockwise 
direction through the gear box, to move one of the slice 
control shafts up or down. All slice motor control 
Switching is shown as centralized at console 200 together 
with the recorder chart for ease of operation. Control 
between the slice motors 71 through 76 and the Switching 
mechanism 50a-50f on the console 200 is shown generally 
by lines 52a-52f. 

There is associated with each of the switches 50a-50f 
on the console 200, a group of bar volt meters 1 to 6 
to indicate slice position. Referring now to Fig. 2 the 
circuitry of these meters is shown in detail. The overall 
bridge circuit is energized by a battery 80 on an exterior 
arm thereof and resistances 103 and 107 provide a voltage 
division at 105 for the inter-arm coupling line 106. Volt 
age over the whole bridge is adjusted by the potentiometer 
82. Each of the inner arms of the bridge contains a 
potentiometer as at 84, 90 and 96 which, in turn, are 
controlled by mechanical linkages 1c, 2c or 3c. These 
linkages are in turn actuated by a corresponding slice 
motor at 71 through 76. 
The variable contacts of potentiometers 84, 90 and 96 

are each directed into bar voltmeters 1, 2 and 3. In 
operation of this circuit when the slice adjusting motor 
72 is energized, mechanical linkage 2c will change the 
setting of potentiometer 90 and thereby change the read 
ing on bar voltmeter 2. This change in reading is cali 

2,909,660 -. 

4 
at the particular point of slice control, in this case, con 
trol point 2. Bar voltmeters 1, 2 and 3 are calibrated 
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by adjusting potentiometers 86, 92 and 98 respectively. 
The bridge contains as many inner arms as there are slice 
control points, although only three of these arms are 
shown in Fig. 2 in the interest of simplicity, and the break 
at 112 is indicative of any preferred circuit continuity. 
The potentiometers 84, 90 and 96 in a constructed 

embodiment would be incorporated in gear boxes 71g 
through 76g of Fig. 1 with appropriate return wires to the 
bar voltmeters on the console unit 200 (not shown). 
The dials on bar voltmeters 1 through 6 of Fig. 1 are 
calibrated to read in convenient units of measurement, 
i.e., thousandths of an inch, and are so arranged on 
console 200 to apprise the paper machine operator with 
slice position information of the actual profile of the 
mat-forming slice. Two important and interrelated 
facets of control information are, therefore, available at 
the console 200. With its use, the operator at a con 
venient control station can readily observe the lateral 
cross section of the mat produced on the wire and the 
profile of the slice producing said mat. 
With the above relationship immediately available, 

rapid judgment of any necessity for slice adjustment can 
be effected, and immediate correction can be made by 
operating the convenient actuating Switches at 50a-50f. 
Although certain and specific embodiments may have 

been shown, it is to be appreciated that modifications may 
be had without departing from the true spirit of the 
invention. - 

What is claimed is: o 
1. The combination, with a manufacturing machine 

for continuously producing a laterally extended length. of 
a formed product, of flow regulating means for forming 
a cross-sectional dimension profile of said product across 
the width thereof, said flow regulating means including 
a row of local profile adjustments each affecting said di 
mension at a portion of said width, said portion being 
substantially less than the total extent of said width; 
1means for gauging said dimension, means for mounting 
said gauging means on the product output side of said 
machine, traversing means associated with said mount 
ing means for causing said gauging means to cyclically 
scan said product to and fro across said width thereof, 
ineans connected to said gauging means for generating a 
first signal indicative of said dimension at the traversing 
point of measurement, means interconnected with said 
traversing means for generating a second signal indica 
tive of the instantaneous scanning location of said gauging 
means relative to said product, recorder means receiving 
said first and second signals for indicating the function 
thereof in two coordinates so as to graphically display 
said dimension profile, means for actuating each of said 
local profile adjustments, and means for controlling each 
of said actuating means independently. 

2. The combination of claim 1 wherein said gauging 
means comprises a source of penetrative radiation and 
a radiation detector, means supporting said source to 
provide a beam of radiation directed across the path of 
Said product and for Supporting said detector in posi 
tion to receive radiation from said product, and wherein 
the value of said first signal is dependent on the output 
of said detector. 

3. The combination of claim 1 wherein said recorder 
means includes a display chart subdivided to correspond 
to local sections of said profile in turn corresponding to 
laterally extended local areas of said product, means con 
trolled by variations in one of said first and second signals 
for driving said chart, an indicator movable with respect 
to said chart, and means controlled by the other of said 
first and second signals for driving said indicator. 

4. The combination, with a manufacturing machine 
for continuously producing a laterally extended length 
of a formed product, of flow regulating means for form 

brated to correspond with the amount of slice movement 75 ing a cross-sectional dimension profile of said product 
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across the width thereof, said flow regulating means in 
cluding a row of local profile adjustments each affecting 
said dimension at a portion of said width, said portion 
being substantially less than the total extent of said 
width; means for gauging said dimension, means for 
mounting said gauging means on the product output side 
of said machine, traversing means associated with said 
mounting means for causing said gauging means to cycli 
cally scan said product to and fro across said width there 
of, means connected to said gauging means for generat 
ing a first signal indicative of said dimension at the trav 
ersing point of measurement, means interconnected with 
said traversing means for generating a second signal 
indicative of the instantaneous scanning location of said 
gauging means relative to said product, an operator's 
station, recorder means located at said operator's station 
and receiving said first and second signals for indicating 
the function thereof in two coordinates so as to graph 
ically display said dimension profile, means for actuating 
each of said local profile adjustments, and means at said 
operator's station for manually controlling each of said 
actuating means independently. 

5. The combination, with a manufacturing machine 
for continuously producing a laterally extended length of 
a formed product, of flow regulating means for forming 
a cross-sectional dimension profile of said product across 
the width thereof, said flow regulating means including 
a row of local profile adjustments each affecting said 
dimension at a portion of said width, said portion being 
substantially less than the total extent of said width; a 
source of penetrative radiation and a radiation detector 
located on the product output side of said machine, 
means supporting said source to provide a beam of radia 
tion directed across the path of said product and for sup 
porting said detector in position to receive radiation from 
said product, a track extending laterally across the width 
of said product, a carriage bearing said source and 
detector supporting means on said track, motor means 
for actuating movement of said carriage on said track, 
a program controlled Switching device to periodically 
start, stop and reverse said motor so as to continuously 
reciprocate said carriage on said track, circuit means in 
cluding said detector for generating a first signal indi 
cative of said dimension at the traversing point of meas 
urement, means interconnected with said motor and car 
riage for generating a second signal indicative of the in 
stantaneous scanning location of said source and detec 
tor relative to said product, an operator's station, recorder 
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means located at said operator's station and receiving 
said first and second signals for indicating the function 
thereof in two coordinates so as to graphically display 
said dimension profile, means for actuating each of said 
local profile adjustments, and means at said operator's 
station for manually controlling each of said last-named 
actuating means remotely and independently. 

6. The combination, with a manufacturing machine 
for continuously producing a laterally extended length of 
a formed product, of flow regulating means for forming 
a cross-sectional dimension profile of said product across 
the width thereof, said flow regulating means including 
a row of local profile adjustments each affecting said 
dimension at a portion of said width, said portion being 
substantially less than the total extent of said width; 
means for gauging said dimension, means for mounting 
said gauging means on the product output side of said 
machine, traversing means causing said gauging means 
to cyclically scan said product to and fro across said 
width thereof, means connected to said gauging means 
for generating a first signal indicative of said dimension 
at the traversing point of measurement, means intercon 
nected with said traversing means for generating a sec 
ond signal indicative of the instantaneous scanning loca 
tion of said gauging means relative to said product, an 
operator's station, recorder means located at said oper 
ator's station and receiving said first and second signals 
for indicating the function thereof in two coordinates so 
as to graphically display said dimension profile, a plu 
rality of means each interconnected with one of said 
local profile adjustments for generating a signal indi 
cative of the position of said adjustment, a plurality of 
means located at said operator's station and each receiv 
ing one of said position-indicative signals for registering 
the position of the corresponding local profile adjust 
ment, means for actuating each of said local profile ad 
justments, and means at said operator's station for manu 
ally controlling each of said actuating means independ 
ently. 
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