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57 ABSTRACT 

Disclosed herein is a method and apparatus for dewa 
tering materials. The method includes the steps of ap 
plying a predetermined pressure, at a predetermined 
press rate, in a direction parallel to a screen, reducing 
the press rate so as to press the material being dewa 
tered against itself as it is being forced through a % to 
% inch orifice. The apparatus includes as its primary 
elements a barrel having a longitudinal slot through 
which extends a blade, and a circular screen posi 
tioned below the barrel and blade. The apparatus has 
two cycles, clockwise and counterclockwise, and de 
waters the material during each cycle. The barrel is 
positioned above the screen by about% to % inch by 
rims carried on the former. The 4 to % inch defines 
the orifice through which the material is pressed. 

14 Claims, 6 Drawing Figures 
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3,863,559 
METHOD AND APPARATUS FOR DEWATERING 

FIBROUS MATER ALS 

BACKGROUND OF THE INVENTION 
The dewatering of fibrous materials is commonplace. 

in industry. For example, in the art of paper making, 
fibrous pulp must be dewatered before it is processed 
into its final form. In many instances the dewatered 
pulp is shipped after dewatering and stored until such 
time as it is used. The degree of moisture retention in 
the dewatered pulp affects the utility as well as the eco 
nomics of the process. In storage, the pulp is subject to 
bacterial degradation. The rate of such degradation in 
creases with increased moisture content. And, an in 
crease in moisture content increases the cost of ship 
ping the dewatered material. 
For these reasons and others, it has been the objec 

tive of prior art inventors to provide dewatering meth 
ods and apparatus that will reduce the water content to 
the greatest extent possible. Whereas, commonly used 
methods such as screw presses, revolving discs, V 
presses or roll type presses can dewater to a presscake 
with 60 to 70 percent moisture, it is possible to obtain 
presscake with 30 to 40 percent moisture by the 
method of my invention described here. I have found 
that the dewatering of fibrous materials can be accom 
plished to a high degree and a low moisture presscake 
can be the result if the characteristics of moisture re 
lease of the particular fibrous material are correctly in 
terpreted by the dewatering method. 
The characteristics of moisture release from fibrous 

materials are not like granular material because of the 
matting action of the fibers and because of the resil 
ience of the mat formed, the retention of moisture in 
the soft porous structure of the fibers themselves and 
the trapping of fines and material other than fibers in 
the mat. 
While I do not necessarily means to be bound by any 

theory as to why the herein described method and ap 
paratus are successful, it is believed that the following 
theories explain such success. 

I believe the general factors which affect the degree 
of moisture released are: (1) pressure must be applied 
sufficient to reduce volume of the matted material to 
the necessary degree; (2) pressure must be applied in 
a manner to avoid or reduce thrust on screens; (3) the 
travel path of moisture must be reduced by thin cross 
section of material and close spacing of openings in 
screen; and (4) sufficient time for moisture travel must 
result from press action. 
The failure of other and commonly used methods to 

produce low moisture presscake are due to the inherent 
mechanical problems of those designs. For instance: 
A. Screw presses can meet the moisture release re 
quirements of the fibrous material but in so doing 
the presscake binds and plugs the press. 

B. Revolving disc or V-presses depending upon press 
ing between screens in a wedging action with too 
great a travel path for liquids. Also the application 
of pressure is limited by the structure or construc 
tion of the revolving discs. 

C. Roll presses have a line contact of pressure, poor 
removal and insufficient sealing against moisture 
return. Also there is a feeding or flow problem into 
the rolls. - 

Other various type presses are disclosed in U.S. Pat. 
Nos. 2,631,527, 2,337,261, 2,121,932, and 2,088,657. 
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2 
Not only is the extent to which a material may be de 

watered an important consideration, but so is the cost 
of the apparatus used in such process an important con 
sideration. Likewise, operating cost of the apparatus 
and process are important considerations since obvi 
ously the dewatering must be effected in an economical 
nanner. 

SUMMARY OF THE INVENTION 

I have empirically found and discovered that the 
foregoing objectives, never before to my knowledge 
having been obtained, can be obtained through the 
practice of and use of the hereinafter described method 
and apparatus. 

Briefly, as to my method, I have found that observing 
and following the foregoing four factors, and using a 
method wherein a predetermined pressure is applied at 
a predetermined rate, so that the material is forced 
through a % to % inch orifice, an excellent dewatering 
of the material may be obtained (i.e., 30-40 percent 
moisture). More particularly, pressures in the range of 
300-3,000 psi are applied depending on the material 
being dewatered. The rate, press rate, at which the ma 
terial is forced through the orifice varies between about 
1 to 8 feet per minute and is reduced at the end of the 
dewatering cycle. The size of the orifice has been found 
to be especially important and should be between a to 
% inch. The force is applied in such a manner that the 
'wet' material is compressed against the dewatered 
material so that the components of the apparatus are 
not subjected to the pressure. In fact, the pressure is ap 
plied in a direction parallel to the surface of the screen 
through which the water escapes and is separated from 
the pulp or other material. 

In practicing the above described process I have 
found that the hereinafter described apparatus is espe 
cially useful. However, those skilled in the art will rec 
ognize that other apparatus may also be adapted for use 
to practice the process. Those skilled in the art will 
likewise recognize that the moisture content of the de 
watered material can be varied. In fact, the apparatus 
disclosed herein can also be used as a self-cleaning 
SCreen. 

In its generic form, the hereinafter dewatering 
presses consist of a generally circular shaped, hollow 
barrel that includes in one wall a longitudinal slot. A 
blade extends about 2 to % inch through the slot in the 
barrel. Suitable means are provided for rotation of the 
barrel and the blade. In use, the blade and barrel rotate 
through a distance of about 90, the middle of the cycle 
being in almost a vertical plane. Positioned below the 
barrel is a screen. The screen is bent in a circular man 
ner so as to be spaced apart from the barrel, throughout 
the distance the barrel rotates, an equal distance. As 
has been previously mentioned, this distance must be 
about 4 to % inch in order to obtain the low moisture 
contents disclosed herein. Spaced above the screen in 
a scraper blade that, in addition to cleaning the barrel, 
also, in combination with the screen and the barrel, 
forms a chamber to contain the pulp during the dewa 
tering or pressing step. During operation the barrel and 
blade are rotated in first one direction and then in the 
opposite direction. Pulp is dewatered in each opera 
tion. This mode of operation increases the capacity of 
the apparatus since while the barrel rotates in one di 
rection and material is being pressed on one side of the . 
blade, pulp slurry is received in the chamber formed on 
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the opposite side of the barrel. Upon the change in di 
rection of the barrel and blade, the pulp that has been 
just introduced into the chamber is pressed and dewa 
tered. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiments of my dewatering 
method and my dewatering presses will now be de 
scribed in connection with the drawings wherein: 
FIG. 1 is an end elevation view showing in general the 

drive elements of my press and showing schematically 
the hydraulic circuit that may be employed; 
FIG. 2 is a longitudinal section taken along the lines 

2-2 of FIG. , 
FIGS. 3-5 are cross-sectional views serving to illus 

trate complete cycle of operation including two press 
ing steps, and 
FIG. 6 is charts which contain process data. 
Referring to the drawings and especially FIG. 6, my 

process will first be described since an appreciation of 
it is especially useful in understanding the operation of 
my dewatering presses. 

I have discovered a number of factors that must be 
taken into consideration in order to substantially re 
duce the moisture content of various materials. Empiri 
cally, I have determined that the successful dewatering 
of various materials requires the application of differ 
ent pressures. Such a phenomena is shown in the bot 
tom graph of FIG. 6 wherein on the horizontal axis is 
plotted pressures and on the vertical axis are plotted 
moisture contents. Various curves are presented show 
ing pressures required to dewater, to various extents, 
spent grain, citrus pulp, pulp fines, sulfite and kraft 
pulp, and groundwood fines. Also presented are lines 
indicating the dewatering capabilities of various types 
of prior art devices, 
The top graph of FIG. 6 contains the same informa 

tion plotted vertically but plots on the horizontal axis 
the speed of the press during the pressing cycle for the 
various materials at the various pressures selected to 
dewater the material. 
Each graph is plotted on the assumptions that the ma 

terial is compressed against itself to achieve the dewa 
tering and also that the material is pressed through a 
chamber whose height is about a to % inch. 
The graphs of FIG. 6 illustrate the pressures and the 

press rate for the various materials. Other materials not 
shown will have similar characteristics for pressure and 
rate. For example, if kraft pulp is desired to be dewa 
tered, to an extent not thought to be possible hereto 
fore, a pressure of 3,000 psi is applied at a press rate 
which begins at about 5 feet per minute and reduces as 
the moisture content is reduced to about two feet per 
minute. The wet kraft is pressed against dewatered 
kraft in a direction that is parallel to the press screen. 
The press chamber is between 4 to % inch. 
Empirical evidence has demonstrated the criticality 

of the following factors in my process: (1) pressure 
must be applied normal to the screen surface; (2) a 
press rate that begins at about 1 to 8 feet per minute 
and which is reduced toward the end of the cycle; (3) 
300-3,000 psi pressure; (4) 2 to % inch pressing cham 
ber; and (5) pressure applied parallel to the screen sur 
face. The foregoing requirements may be obtained in 
the following presses. 
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4. 
The press includes as one element a circular, hollow 

barrel 1 which forms a slurry chamber for the material 
to be dewatered. At each end of the barrel are rims 2 
whose diameters are greater than the diameter of the 
barrel 1 by a distance of about 6 to % inch. The rims 
may be secured to the barrel in any suitable manner. 
For ease of assembly and disassembly, the rim may in 
clude holes therein, not shown, through which a rod 3, 
threaded at each end may be inserted. A plurality of 
rods 3, each in combination with two nuts 4, are used 
to Secure the two rims 2 to the barrel . Each rim in 
cludes a hub portion 5 whose function is to receive a 
bearing 6. 
Each of the rims 2 contains a hole in the middle 

thereof, not shown, whose purpose is to receive a hol 
low drive shaft 7. 
On the interior of the barrel 1, and removeably con 

nected to the drive shaft 7, is a rotor shaft 8. The con 
nection is made by making the diameter of the rotor 
shaft 8 larger than the diameter of the drive shaft 7 and 
using a key 9 for the connection. The rotor shaft 8 con 
tains slots 10 for introducing the slurry into the barrel 
1. 
A blade guide or holder 11 is connected to the rotor 

shaft 8 and contains the blade 12. The holder as 
shown includes depending walls 13 forming a channel 
for receiving the blade 12, and support members 14 for 
bracing the walls 13. Walls 13 and support members 14 
may be welded to each other and to the rotor shaft 8. 
An elastomeric material 15, having a thickness slightly 
less than the distance between the walls i3 is used as 
a positioning member for the blade 12. The width of 
the material 15 is selected so that the blade 12 is re 
ceived between the walls 13 and extends therebeyond 
a distance about equal to the thickness of the barrel 1 
plus 4 to % inch. 

Positioned below the barrel such that the rims of 
the barrel ride thereon is a screen 16. The screen 16 
contains holes 17 therein through which the water or 
other effluent, separated from the pulp, may pass. The 
screen 16 has a semicircular contour that corresponds 
generally to that of the rims 2. This may be done by 
providing screen retaining braces 18 that are carried by 
a screen retaining wall 19. The screen 16 is forced 
downwardly by the rims 2 into contact with the braces 
18. The screen retaining walls 19 limit the travel of the 
screen 16 in a downward direction. FIG. 3 shows the 
screen being forced downwardly against the walls 19 by 
the dewatered plug 20 being pressed out of the appara 
tus FIG.3 also shows the screen in position A where it 
is before the plug 20 depresses the screen 16 down 
wardly. 
Two scraper blades 21 are held in place by scraper 

holders 22. Each scraper blade 21 is welded to the 
holder 22 at one end 23 and bent downwardly adjacent 
to its other end by a depending flange 24. The holder 
22 is secured to the screen retaining walls 19. A spacer 
bar 25 separates the two so that a space is provided for 
the inclusion of an elastomeric spring member 26 
which helps to force the screen 16 upwardly. 
Connected to the drive shaft 7 at each end is a bell 

crank driving arm 27. The connection is made through 
the use of a connecting shaft 27a and a key 28. At 
tached to each bell crank driving arm 27 are two hy 
draulic cylinders 29. Suitable hydraulic system means 
30, conventional in the art, are provided to operate 
conventional hydraulic cylinders 29 so that the bell 



S 
crank may be moved clockwise and counterclockwise. 
The system means 30 and hydraulic cylinders 29 are 
designed such that the bell crank 27 can be rotated 
about 45° in a clockwise and counterclockwise direc 
tion or a total in all of about 90°. It is also designed 
such that the hydraulic cylinders 29 carry the bell 
crank 27 to its full travel in one direction and then 
reverse it to travel a full path in the other direction. 
The system 30 and bell crank 27 are also designed so 
that the speed of travel toward the end of each path is 
slowed. 
A suitable stand, designated generally by the number 

31, is provided. In FIG. 2 it can be seen that the frame 
includes two vertical hub supporting members 32 on 
which hub 5 rides. Secured to the stand 31 is a formed 
support 33 for the screen 16. The support has the con 
tour of the screen 16 when it is in place. In some in 
stances it might be necessary to have formed supports 
33 along the entire length of the screen 16. For simplic 
ity, formed support 33 can be made integral with 
screen retaining wall 19. 
The frame also includes two other vertical hub sup 

porting members 34 that support bearings 35 which re 
ceive connecting shaft 27a. 
At one side of the apparatus, and through the drive 

shaft 7 is introduced the slurry to be dewatered. The 
other end of the drive shaft 7 carries a cap 36 that pre 
vents the slurry from leaking out. 
As heretofore mentioned, the apparatus may be mod 

ified from the foregoing embodiment and the method 
still practiced. For example, the blade 12 may be se 
cured to the rims 2 rather than to the rotor shaft 8. In 
such an embodiment the barrel is no longer secured to 
the rims 2 but instead discs are provided and attached 
to the rotor shaft 8 to position the barrel on the shaft. 
The discs are secured to the shaft 8 but not to the barrel 
1 so that the latter is free to rotate independently of the 
rims 2 when the blade 12 contacts barrel . 
In operation my press works as follows. The correct 

pressusre for the slurry to be dewatered is selected. The 
press rate is likewise determined. The slurry is fed 
through the rotor shaft 8 and discharged into the barrel 
1 through the slots 10. Referring to FIG.3 a part of the 
slurry will form in the bottom of the barrel 1 adjacent 
to the screen 16 and will also be received between the 
barrel 1 and the screen 16, an area designated generally 
by the number 37. The rims 2 prevent the slurry from 
escaping at the ends of the apparatus. 
The rotor shaft 8 is caused, through the drive shaft 7 

to move, as in FIG. 3, counterclockwise. The blade 12 
forces the slurry clockwise, between the barrel 1 and 
the screen 16. In the start-up cycle the screen 16 will 
be in the A position and the force necessary to force it 
downwardly is such that the correct pressure for dewa 
tering the slurry is obtained. Thereafter, the pressing of 
the slurry will be against the plug. The water or other 
liquid to be separated escapes through the screen 16 
through holes 17. As used herein, the word "water' is 
meant to encompass water and other liquids. 
As the blade rotates, it abuts the barrel 1, as shown 

in FIG. 4, and carries it along in the manner shown in 
FIG. 4. At this point the slurry is totally confined and 
a press chamber has been established. As the barrel 1 
continues to rotate, slurry is introduced onto the screen 
behind the blade. Finally, the counterclockwise move 
ment is stopped when the scraper blade 21 is con 
tacted. The clockwise cycle is then commenced and 
proceeds in the same manner. 
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6 
As heretofore set forth, moisture contents of 30-40 

percent are possible using the foregoing method and 
apparatus. In order to do so the steps previously dis 
cussed must be followed. However, if one wants to use 
the apparatus for another purpose, as for example, an 
automatic self-cleaning screen, the criteria set forth as 
being critical for obtaining a 30-40 percent water con 
tent need not be followed. For example, the 4 to 34 
inch width is no longer required. Also, the decreased 
press rate may be eliminated. 
Having thus described my invention, claim: 
1. A method for dewatering materials comprising 

confining the material to be dewatered between two 
surfaces one constituting a perforated screen, the two 
surfaces being spaced apart a distance of about 4 to % 
of an inch whereby the dewatered material has a thick 
ness of between "% to % of an inch, and pressing the ma 
terial against itself in a direction parallel to the perfo 
rated Screen at a press rate which decreases as the 
pressing continues, the pressure asserted on the mate 
rial being about 300-3,000 psi, the water content of 
said dewatered material being reduced to below about 
60 percent at a pressure of about 3,000 psi. 

2. The method of claim wherein the material is se 
lected from the group consisting of spent grain, citrus 
pulp, pulp fines, groundwood, sulfite pulp, or kraft 
pulp. 

3. The method of claim 2 wherein the initial press 
rate is about 7 feet per minute and the final press rate 
is below about 5 feet per minute. 

4. The method of claim 3 wherein said material is sul 
fite pulp or kraft pulp, said pressure is about 3,000 psi, 
and said press rate is reduced to about 3 feet per min 
ute during the latter part of the pressing cycle. 

5. The method of claim 3 wherein the pressure at 
which the material is compressed against itself, the ini 
tial press rate, and the final press rate are selected from 
the charts in FIG. 6, whereby the moisture content of 
said material is reduced to below 50 percent. 6. A dewatering apparatus comprising 
a generally circular slurry chamber, said chamber 
having a longitudinal slot therein, 

means for rotating said slurry chamber in a clockwise 
and a counterclockwise direction, 

a blade, said blade extending through said clot, 
means for rotating said blade in a slot, and counter 
clockwise direction, 

a perforated screen, said screen positioned below 
said slurry chamber and spaced about 2 to % of an 
inch therefrom. 

7. The apparatus of claim 6 wherein said means for 
rotating said slurry chamber and said blade includes a 
shaft extending through said chamber, 

8. The apparatus of claim 7 wherein said blade is con 
nected to said shaft and rotates said slurry chamber. 

9. The apparatus of claim 7 wherein said chamber in 
cludes rims positioned at the ends thereof. 

10. The apparatus of claim 9 wherein said blade is se 
cured to said rims. 

11. The apparatus of claim 7 wherein said chamber 
includes rims positioned at the ends thereof. 

12. The apparatus of claim wherein said rims ride 
on said screen, said rims are generally circular in diam 
eter, and have a diameter that is % to % inch greater 
than the diameter of said chamber. 

13. The apparatus of claim 8 wherein said rims ride 
on said screen, said rims are generally circular in diam 
eter, and have a diameter that is % to % inch greater 
than the diameter of said chamber. 

14. The apparatus of claim 10 wherein said rims ride 
on said screen, said rims are generally circular in diam 
eter, and have a diameter that is 2 to % inch greater 
than the diameter of said chamber. 

*k k sk sk : 
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