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housing further includes a path between the inlet and the 
outlet. The housing is configured to have the mass forced into 
the inlet to move the mass from the inlet to the outlet. The 
housing includes two Substantially parallel rotating screens 
rotating side by side and apart from one another, with the path 
extending between the screens. Each screen defines one wall 
of the path. Each rotating screen includes a plurality of non 
circular openings located at the path. Pressure from mass 
forced into the input presses the mass against the non-circular 
openings of the rotating screens to thereby force at least a 
portion of liquid in the mass to pass through the non-circular 
openings of the rotating screens. 
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ROTARY FAN PRESS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 13/113,490, filed on May 23, 2011, 
which is a continuation of U.S. patent application Ser. No. 
12/581,509, filed on Oct. 19, 2009, entitled ROTARY FAN 
PRESS, now U.S. Pat. No. 7,945,225, which is a continuation 
of U.S. patent application Ser. No. 1 1/573.402, filed on Feb. 
8, 2007, entitled ROTARY FAN PRESS, now U.S. Pat. No. 
7,895,943, which is a National Stage of International Appli 
cation No. PCT/US2005/028041, filed on Aug. 8, 2005, 
entitled ROTARY FAN PRESS, which claims priority to U.S. 
Provisional Patent Application No. 60/600,004 filed on Aug. 
9, 2004, entitled ROTARY FAN PRESS. 

FIELD OF THE INVENTION 

0002 The present invention concerns a liquid extraction 
machine, and more particularly relates to liquid extraction 
machines having a rotary fan press. 

BACKGROUND OF THE INVENTION 

0003. Apparatus for feeding, compressing, liquid extrac 
tion, washing and chemical treatment of sludge, slurries or 
other wet materials are well known. Such equipment finds 
particular application in the pulp and paper industry, waste 
water treatment, mineral processing, agriculture, food pro 
cessing, fisheries, breweries, wineries, chemical processing, 
oil and tar sands industry, etc. 
0004 An improved apparatus is desired for feeding, com 
pressing, liquid extracting, washing and chemical treating of 
the sludge, slurries or other wet materials. 

SUMMARY OF THE PRESENT INVENTION 

0005. An aspect of the present invention is to provide a 
liquid extraction assembly for extracting liquid from a mass 
comprising a housing having an inlet and an outlet. The 
housing further includes a path between the inlet and the 
outlet. The housing is configured to have the mass forced into 
the inlet to move the mass from the inlet to the outlet. The 
housing includes two Substantially parallel rotating screens 
rotating side by side and apart from one another, with the path 
extending between the screens. Each screen defines one wall 
of the path. Each rotating screen includes a plurality of non 
circular openings located at the path. Pressure from mass 
forced into the input presses the mass against the non-circular 
openings of the rotating screens to thereby force at least a 
portion of liquid in the mass to pass through the non-circular 
openings of the rotating screens. 
0006. These and other aspects, objects, and features of the 
present invention will be understood and appreciated by those 
skilled in the art upon studying the following specification, 
claims, and appended drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

0007 FIG. 1 is a top view of a system for extracting liquid 
from a mass of the present invention. 
0008 FIG. 2 is a front view of the system for extracting 
liquid from a mass of the present invention. 
0009 FIG. 3 is a side view of the system for extracting 
liquid from a mass of the present invention. 
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0010 FIG. 4 is a schematic of the system for extracting 
liquid from a mass of the present invention. 
0011 FIG. 5 is an exploded rear perspective view of a 
liquid extraction assembly and a motor assembly of the sys 
tem of the present invention. 
0012 FIG. 6 is an exploded cross-sectional view of the 
liquid extraction assembly of the present invention. 
0013 FIG. 6A is a cross-sectional view of a pair of liquid 
extraction assemblies and a transfer housing of a motor 
assembly of the system of the present invention. 
0014 FIG. 7 is a cross-sectional view of a rotary screen 
assembly of the liquid extraction assembly of the present 
invention. 

0015 FIG. 8 is a rear view of an inner housing shell of the 
liquid extraction assembly and the motor assembly of the 
liquid extraction system of the present invention. 
(0016 FIG. 9 is side view of the inner housing shell of the 
liquid extraction assembly and the motor assembly of the 
liquid extraction system of the present invention. 
(0017 FIG. 10 is a first side view of the inner housing shell 
of the housing of the liquid extraction assembly of the present 
invention. 

0018 FIG. 11 is a second side view of the inner housing 
shell of the housing of the liquid extraction assembly of the 
present invention. 
(0019 FIG. 12 is a side view of a center seal of the liquid 
extraction assembly of the present invention. 
(0020 FIG. 13 is a front view of the center seal of the liquid 
extraction assembly of the present invention. 
0021 FIG. 14 is a first side view of a drive wheel of the 
rotary Screen assembly of the liquid extraction assembly of 
the present invention. 
0022 FIG.15 is a second side view of a slotted filter screen 
and the drive wheel of the rotary screen assembly of the liquid 
extraction assembly of the present invention. 
0023 FIG. 16 is a cross-sectional view of the slotted filter 
screen of the present invention. 
0024 FIG. 17 is a side view of the motor assembly, the 
inner housing shell, the slotted filter screen, the drive wheel, 
the drive shaft and the center seal of the liquid extraction 
assembly of the present invention. 
(0025 FIG. 18 is a side view of the motor assembly, the 
inner housing shell, the rotary screen assembly, the drive 
shaft, and the center seal of the liquid extraction assembly of 
the present invention. 
(0026 FIG. 19 is an end view of an exit of the liquid 
extraction assembly of the present invention in a first position. 
(0027 FIG. 19A is an end view of the exit of the liquid 
extraction assembly of the present invention in a second posi 
tion. 

0028 FIG. 19B is a side cross-sectional view of the exit of 
the liquid extraction assembly of the present invention. 
0029 FIG. 19C is a side cross-sectional view of the exit of 
the liquid extraction assembly of a second embodiment of the 
present invention. 
0030 FIG. 19D is an end view of the exit of the liquid 
extraction assembly of a third embodiment of the present 
invention. 
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0031 FIG. 19E is an end view of the exit of the liquid 
extraction assembly of a fourth embodiment of the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0032 For purposes of description herein, the terms 
“upper,” “lower,” “right,” “left.” “rear,” “front,” “vertical.” 
"horizontal, and derivatives thereof shall relate to the inven 
tion as orientated in FIG.1. However, it is to be understood 
that the invention may assume various alternative orienta 
tions, except where expressly specified to the contrary. It is 
also to be understood that the specific devices and processes 
illustrated in the attached drawings, and described in the 
following specification are simply exemplary embodiments 
of the inventive concepts defined in the appended claims. 
Hence, specific dimensions and other physical characteristics 
relating to the embodiments disclosed herein are not to be 
considered as limiting, unless the claims expressly state oth 
erwise. 
0033. The present invention relates to an apparatus and 
method for extracting liquid from a humid mass (e.g., sludges 
and slurries), as those used or produced in the pulp and paper 
industry, waste water treatment plants, agricultural, food and 
beverage industries, etc. The apparatus and method according 
to the present invention operate on the same basic extraction 
principle as the system and method described in U.S. Pat. No. 
4.534,868, the disclosure of which is hereby incorporated 
herein by reference. The present invention is used to remove 
a portion of liquid from the humid mass to produce a waste 
Solid that is easy to dispose. 
0034. The reference number 10 (FIGS. 1-4) generally des 
ignates a system for extracting liquid from a mass. The illus 
trated system 10 for extracting liquid from a mass comprises 
a platform 12 having an upper Surface 14, a system mass input 
16, a polymer feeding and blending system 18 on the upper 
Surface 14, a liquid extraction assembly 40 on the upper 
Surface 14, and piping 22 having a first section 24 between the 
system mass input 16 and the polymer feeding and blending 
system 18, and a second section 26 between the polymer 
feeding and blending system 18 and the liquid extraction 
assembly 40. The system 10 is configured to have mass input 
ted into the system mass input 16, transport the mass to the 
polymer feeding and blending system 18 through the first 
section 24 of the piping 22, inject polymer into the mass in the 
polymer feeding and blending system 18, and transport the 
mass from the polymer feeding and blending system 18 to the 
liquid extraction assembly 40. Pressure from mass forced into 
the liquid extraction assembly 40 forces liquid in the mass to 
exit the mass. In the illustrated embodiment, the liquid extrac 
tion assembly 40 comprises a pair of liquid extraction presses 
11. However, it is contemplated that the liquid extraction 
assembly 40 of the present invention could use any number 
(including only one) of the liquid extraction presses 11 as 
described in more detail below. 
0035. In the illustrated embodiment, the system 10 can 
either include a source of mass (as shown Schematically in 
FIG. 4) or be configured to be connected to a source of mass 
(as illustrated in FIG. 1). The mass is preferably a humid mass 
(e.g., sludges and slurries). As stated above, the mass can be 
that used or produced in the pulp and paper industry, waste 
water treatment plants, agricultural industries, food and bev 
erage industries, etc. The system 10 of the present invention 
removes at least a portion of the liquid in the mass. In the 
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illustrated embodiment, the system 10 is portable and can be 
directly brought to the pulp and paper industry, waste water 
treatment plants, agricultural industry, food and beverage 
industries, etc. for use at those locations. The system mass 
input 16 is configured to be connected to a hose that transports 
the mass to the system 10 from the source of mass. Preferably, 
the system 10 is located on the platform 12 that has an upper 
Surface 14 Smaller than 72 square feet to provide a compact 
and easily movable system. However, several of the inventive 
features disclosed herein can be used in a stationary and fixed 
system. In a stationary and fixed system, the Source of mass 
can comprise a tank 21 (see FIG. 4) having the mass therein, 
with the tank 21 communicating with the system mass input 
16. 

0036. The illustrated system 10 preferably includes a mass 
feed pump 27 for assisting in drawing the mass from the 
Source of mass through the hose or from the tank 21. The mass 
feed pump 27 also provides pressure to the mass to assist in 
moving the mass through the piping 22 and into and through 
the liquid extraction assembly 40. Mass feed pumps 27 are 
well known to those skilled in the art. After passing through 
the mass feed pump 27, the mass is fed into the polymer 
feeding and blending system 18. The polymer feeding and 
blending system 18 is configured to be connected to a water 
supply 29 for mixing water with polymer in the polymer 
feeding and blending system 18. In the illustrated example, 
the system 10 includes a fitting 31 for connecting to a water 
Supply for Supplying the polymer feeding and blending sys 
tem 18 with the water. The polymer feeding and blending 
system 18 includes an injection area 28 connected to the first 
section 24 and the second section 26 of the piping 22 and 
defines a transition from the first section 24 to the second 
section 26. After the water is mixed with the polymer, a 
combination of the water and polymer is injected into the 
injection area 28 for mixing with the mass from the first 
section 24 before the mass is moved to the second section 26 
of the piping 22. The polymer feeding and blending system 18 
and the polymer used therein are well known to those skilled 
in the art. The polymer is preferably a conventional known 
polymer flocculent, such as a polyacrylamide. However, it is 
contemplated that the system 10 could be used without an 
added polymerand without the polymer feeding and blending 
system 18. For example, a mass such as grinding Swarf could 
be deliquidified using the system 10 without a polymer. 
0037. In the illustrated example, once the mass is moved to 
the second section 26 of the piping 22, the mass is thoroughly 
mixed with the combination of polymer and water in an 
adjustable mix valve 30 in the second section 26 of the piping 
22. The second section 26 of piping 22 preferably includes a 
first portion 32 extending vertically upwards from the mix 
valve 30 to atop of the second section 26 of the piping 22. The 
second section 26 of the piping 22 also includes a second 
portion 34 comprising a plurality of horizontal rows 36 of 
pipes, with each row 36 connected at one end to the row 36 
above and at another end at the row 36 below. The second 
portion 34 of the second section 26 of the piping 22 is con 
nected to the liquid extraction assembly 40, wherein the mass 
is fed into the liquid extraction assembly 40. In the illustrated 
embodiment, the second section 26 of the piping 22 includes 
a mass bypass tube 38 having a selectively opening valve for 
allowing the mass in the second section 26 of the piping 22 to 
bypass the liquid extraction assembly 40. It is contemplated 
that the mass taken out of the second section 26 of the piping 
22 could be reinserted into the system 10 by placing the mass 
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taken out of the second section 26 into the Source of mass or 
directly or indirectly into the system mass input 16. Likewise, 
the second section 26 of the piping 22 can include an extrac 
tion valve for each liquid extraction press 11 of the liquid 
extraction assembly 40 for selectively allowing the mass in 
the second section 26 to be fed into one or more of the liquid 
extraction presses 11. FIG. 4 illustrates a schematic represen 
tation of the system 10. 
0038. As shown schematically in FIG.4, the system 10 can 
include at least one conveyor 35 for accepting the solid por 
tion of the mass exiting one or more of the liquid extraction 
assemblies 40 to move the mass to a disposal or collecting 
device (not shown). 
0039. In the illustrated example, the liquid extraction 
assembly 40 accepts the mass from the piping 22 and outputs 
a solid and the at least a portion of the liquid. The liquid 
extraction assembly 40 of the present invention includes a 
pair of liquid extraction presses 11 connected to a motor 
assembly 44. In the illustrated example, the system 10 of the 
present invention comprises a pair of liquid extraction presses 
11 that share the motor assembly 44. However, it is contem 
plated that only one liquid extraction press 11 could be used 
or that each liquid extraction press 11 could have its own 
motor assembly 44. Furthermore, the system 10 can include 
any number of liquid extraction presses 11. 
0040. The illustrated motor assembly 44 powers the liquid 
extraction presses 11. The motor assembly 44 includes an 
upright motor 51, a transfer housing 53 and a support 55. The 
support 55 extends upwardly from the platform 12 between 
the liquid extraction presses 11. The upright motor 51 
includes a vertical rotary output shaft (not shown) that 
extends into the transfer housing 53. The transfer housing 53 
transmits the rotary motion of the vertical rotary output shaft 
of the upright motor 51 to a horizontal motor assembly output 
shaft 57 (see FIG. 6A) in a manner well known to those skilled 
in the art (e.g., a worm gear or any other means). The motor 
assembly output shaft 57 includes a first end 65 that extends 
into a first one of the liquid extraction presses 11 and a second 
end 59 that extends into a second one of the liquid extraction 
presses 11. As illustrated in FIGS. 5 and 6A, the first end 65 
and the second end 59 of the motor assembly output shaft 57 
each include a cylindrical portion 61 and a key flange 63 
extending along a longitudinal Surface of the cylindrical por 
tion 61. The first end 65 and the Second end 59 of the motor 
assembly output shaft 57 power the liquid extraction presses 
11 as described in more detail below. 

0041 As illustrated in FIGS. 5, 6 and 6A, each liquid 
extraction press 11 comprises a housing 42 including an outer 
housing shell 46 and an inner housing shell 48. The inner 
housing shell 48 (FIGS.5, 6 and 8-11) includes a circular base 
wall 52, a tubular wall 54 extending from the base wall 52 and 
a peripheral flange 56 extending from the tubular wall 54 
opposite the base wall 52. The circular base wall 52 includes 
a drive shaft opening 50 centrally located therein and a plu 
rality of fastener openings 58 surrounding the drive shaft 
opening 50. The fastener openings 58 are configured to accept 
fasteners therein to connect the inner housing shell 48 to the 
motor assembly 44. The edge between the base wall 52 and 
the tubular wall 54 includes three sanitary holes 60 for allow 
ing a cleaning fluid to be injected into the inner housing shell 
48 when the liquid extraction assembly 40 is constructed to 
clean the liquid extraction assembly 40 as discussed below. 
Although three sanitary holes 60 are shown, any number of 
sanitary holes 60 could be employed. The sanitary holes 60 
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can be plugged during normal use of the liquid extraction 
assembly 40 or opened to allow water or other cleaning fluid 
to be injected into the liquid extraction assembly 40 to clean 
the liquid extraction assembly 40. It is contemplated that the 
sanitary holes 60 could have a threaded outer surface for 
connection to a common garden hose. The tubular wall 54 
further includes a filtrate drain 62 located at a bottom of the 
tubular wall 54. The filtrate drain 62 allows the liquid 
extracted from the mass and any cleaning fluid injected into 
the liquid extraction assembly 40 to exit the liquid extraction 
assembly 40. The peripheral flange 56 of the inner housing 
shell 48 includes a circular portion 64, a bottom extending lip 
portion 66 and a nose portion 68. The bottom extending lip 
portion 66 and the nose portion 68 define an open mouth 70. 
As explained in more detail below, the open mouth 70 is 
configured to have a movable side wall 72 (see FIGS. 19 and 
19A) inserted therein. The circular portion 64, the bottom 
extending lip portion 66 and the nose portion 68 all include a 
plurality of connection openings 74 for connecting a center 
seal 76 (described below) and the outer housing shell 46 to the 
inner housing shell 48. The inner housing shell 48 and the 
outer housing shell 46 are substantially a mirror image of each 
other (except that the outer housing shell 46 does not include 
the drive shaft opening 50, the mouth 70 and other details 
noted below). 
0042. In the illustrated example, the outer housing shell 46 
includes a circular base wall 52', a tubular wall 54 extending 
from the base wall 52' and a peripheral flange 56' extending 
from the tubular wall 54 opposite the base wall 52'. The 
circular base wall 52" can include a window 78 centrally 
located therein for viewing an interior of the liquid extraction 
assembly 40. The edge between the base wall 52' and the 
tubular wall 54 includes three sanitary holes 60' for allowing 
a cleaning fluid to be injected into the inner housing shell 48 
when the liquid extraction assembly 40 is constructed to clean 
the liquid extraction assembly 40 as discussed below. 
Although three sanitary holes 60' are shown, any number of 
sanitary holes 60' could be employed. The sanitary holes 60' 
can be plugged during normal use of the liquid extraction 
assembly 40 or opened to allow water or other cleaning fluid 
to be injected into the liquid extraction assembly 40 to clean 
the liquid extraction assembly 40. The tubular wall 54 further 
includes a filtrate drain 62 located at a bottom of the tubular 
wall 54'. The filtrate drain 62 allows the liquid extracted from 
the mass and any cleaning fluidinjected into the liquid extrac 
tion assembly 40 to exit the liquid extraction assembly 40. 
The peripheral flange 56' of the inner housing shell 48 
includes a circular portion 64 and an extension portion 80 
extending from the circular portion 64'. The extension portion 
80 has a peripheral shape substantially identical to the bottom 
extending lip portion 66, the nose portion 68 and the open 
mouth 70 of the inner housing shell 48. The circular portion 
64 and the extension portion 80 include a plurality of con 
nection openings 74 corresponding to the connection open 
ings 74" of the inner housing shell 48 for connecting the center 
seal 76 (described below) and the inner housing shell 48 to the 
outer housing shell 46. 
0043. The illustrated center seal 76 (FIGS.5, 6, 6A, 12 and 
13) is positioned between the inner housing shell 48 and the 
outer housing shell 46 and defines an upper and lower bound 
ary of the mass traveling through one of the liquid extraction 
presses 11 of the liquid extraction assembly 40. The center 
seal 76 also defines the inlet and the outlet for the sludge 
through the liquid extraction press 11. The center seal 76 
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includes an outer C-shaped portion 82, a scraper portion 84, a 
first inlet plate 86 and a second inlet plate 88. The outer 
C-shaped portion 82 includes an inlet extension 90 and an 
outlet extension 92. The inlet extension 90 includes a pair of 
grooves 94 configured to accept a top edge of the first inlet 
plate 86 and the second inlet plate 88. The outlet extension 92 
of the outer C-shaped portion 82 includes an angled top 
surface 96. The scraper portion 84 is located between the 
outlet extension 92 and the inlet extension 90 of the outer 
C-shaped portion 82. The scraper portion 84 includes an inner 
annular face 98 having a scraping tip 100, a top face 102, a 
bottom face 104, a pair of side faces 106, and an end face 108 
opposite to the inner annular face 98. A pair of upper grooves 
110 in the pair of side faces 106 are configured to accept a 
bottom edge of the first inlet plate 86 and the second inlet 
plate 88. The bottom face 104 of the scraper portion 84 and 
the angled top surface 96 of the outlet extension 92 of the 
outer C-shaped portion 82 define atop and bottom surface for 
the outlet of the solid portion of the sludge that tapers out 
wardly. It is contemplated that at least one of the side wall 72 
and the extension portion 80 could comprise a selectively 
actuatable constriction plate as discussed below. The outer 
C-shaped portion 82, the scraper portion 84, the first inlet 
plate 86 and the second inlet plate 88 each include connection 
openings 122 for connecting the center seal 76 to the inner 
housing shell 48 and the outer housing shell 46 as described 
below. 

0044. In the illustrated example, a rotary screen assembly 
200 (FIG.7) surrounds the center seal 76 and assists in remov 
ing the liquid portion from the sludge. The rotary Screen 
assembly 200 includes a first side drive wheel 202, a first side 
slotted filter screen 204, a center hub/spacer 206, a second 
side slotted filter screen 208 and a second side drive wheel 
210. The first side drive wheel 202 and the second side drive 
wheel 210 are preferably identical, but in an opposite orien 
tation. Likewise, the first side slotted filter screen 204 and the 
second side slotted filter screen 208 are preferably identical, 
but in an opposite orientation. 
0045. The illustrated first side drive wheel 202 and the 
second side drive wheel210 (FIGS. 5-7) each include an outer 
rim 212, a plurality of spokes 214 and an inner rim assembly 
216. The outer rim 212 is substantially circular and includes 
an inner periphery notch 213. The plurality of spokes 214 
each includes an inner edge 215, an outer edge 217, and inside 
end 219 and an outside end 221. An outer rim notch 223 is 
located at the intersection of the inner edge 215 and the 
outside end 221. The outer rim 212 is located in the outer rim 
notch 223. The spokes 214 also include an inner rim notch 
225 located at the intersection of the inner edge 215 and the 
inside end 219. The inner rim assembly 216 comprises an 
inner annular plate 218 and a tubular drive shaft member 220. 
The inner annular plate 218 is located in the inner rim notch 
225 of the spokes 214. The inner annular plate 218 includes a 
base portion 227 and a circular extension member 229 defin 
ing a center spacer/hub support notch 231 located outside of 
the circular extension member 229 and on a surface of the 
base portion 227 from which the circular extension member 
229 extends. The base portion 227 of the inner annular plate 
218 also includes a rear notch 233 having the tubular drive 
shaft member 220 therein. The inner annular plate 218 and the 
tubular drive shaft member 220 define a drive shaft opening 
235 for accepting the first end 65 or the second end 59 of the 
motor assembly output shaft 57 therein. The key flange 63 of 
the first end 65 or the second end 59 of the motor assembly 
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output shaft 57 is accepted into a drive shaft notch 237 of the 
drive shaft opening 235 to ensure that the tubular drive shaft 
member 220 and the inner annular plate 218 rotate with the 
motor assembly output shaft 57. 
0046. In the illustrated example, the first side slotted filter 
screen 204 and the second side slotted filter screen 208 (FIGS. 
5-6A, 15 and 16) each include an outer rim 205, a face 207 
having a plurality of slots 209 and an inner hub 230. It is 
contemplated that the slotted filter screens could be made by 
connecting a plurality of wires to the outer rim 205 and the 
inner hub 230, thereby defining the slots 209. Alternatively, it 
is contemplated that the slotted filter screens 204 and 208 
could be made by etching (for example, using water or 
another liquid) slots into an annular plate, thereby forming the 
outer rim 205, the face 207 having the plurality of slots 209 
and the inner hub 230. The slotted filter Screens 204 and 208 
can also include a plurality of Support bars 232 extending 
between the outer rim 205 and the inner hub 230 for support 
ing a rear side of the face 207 having the plurality of slots 209 
therein. The slots 209 allow for a high filtration area over the 
slotted filter screens 204 and 208 compared to a perforated 
plate of the prior art, thereby providing a higher Solid capture 
rate and easier cleaning. The spokes 214 of the first side drive 
wheel 202 and the second side drive wheel 210 abut against 
the support bars 232 of the slotted filter screens 204 and 208. 
It is contemplated that the slotted filter screens 204 and 208 
could have any diameter, including 24 and 36 inches. The 
slots 209 preferably extend from a first point on the circum 
ference of the slotted filter screens 204, 208 to a second point 
on the circumference of the slotted filter screens 204, 208 
(with a possible interruption if the slots cross the center of the 
slotted filter screens 204, 208). As illustrated in FIG. 16, the 
slots 209 preferably have a triangular shape, with the larger 
end of the slots 209 abutting against the mass as the mass 
moves through the liquid extraction assembly 40. 
0047. The illustrated liquid extraction assembly 40 is 
assembled by connecting the liquid extraction presses 11 to 
the motor assembly 44. In the discussion below, only the 
connection of one liquid extraction press 11 to the motor 
assembly 44 will be described. However, any remaining liq 
uid extraction presses 11 can be connected to the motor 
assembly 44 in a similar manner. In connecting the liquid 
extraction press 11 to the motor assembly 44, the first step is 
to connect the innerhousing shell 48 to the motor assembly 44 
as illustrated in FIGS. 8 and 9. The inner housing shell 48 is 
connected to the motor assembly 44 by first placing an annu 
lar cap 114 (see FIGS. 6 and 6A) over the secondend59 of the 
motor assembly output shaft 57 and connecting the annular 
cap 114 to the transfer housing 53 of the motor assembly 44. 
The second end 59 of the motor assembly output shaft 57 is 
then inserted through the drive shaft opening 50 of the inner 
housing shell 48. The inner housing shell 48 is then connected 
to the motor assembly 44 by inserting fasteners 116 through 
the fastener openings 58 in the base wall 52 of the inner 
housing shell 48 and into the annular cap 114 (which is 
connected to the transfer housing 53). As illustrated in FIGS. 
6 and 6A, a seal 118 is located between the motor assembly 
output shaft 57 and the drive shaft opening 50 of the inner 
housing shell 48. 
0048. After the inner housing shell 48 has been connected 
to the motor assembly 44, the first side drive wheel 202 of the 
rotary screen assembly 200 is slid onto the second end 59 of 
the motor assembly output shaft 57. The first side drive wheel 
202 is slid onto the motor assembly output shaft 57 by insert 
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ing the second end 59 of the motor assembly output shaft 57 
into the drive shaft opening 235 of the inner annular plate 218 
and the tubular drive shaft member 220 of the first side drive 
wheel 202, with the key flange 63 of the second end 59 of the 
motor assembly output shaft 57 being inserted into the drive 
shaft notch 237 of the drive shaft opening 235 as discussed 
above. Thereafter, the center hub/spacer 206 is placed around 
circular extension member 229 of the inner rim assembly 216 
of the first side drive wheel 202. The first side slotted filter 
screen 204 is then placed over the center hub/spacer 206 by 
inserting the center hub/spacer 206 within an opening 120 
defined by the inner hub 230 of the first side slotted filter 
screen 204. Once the first side slotted filter screen 204 is fully 
slid over the center hub/spacer 206, the first side slotted filter 
screen 204 will abut against the inner edges 215 of the spokes 
214 of the first side drive wheel 202 and be located between 
the inner periphery notch 213 of the first side drive wheel 202 
and the center hub/spacer 206. When the first side drive wheel 
202 and the first side slotted filter screen 204 are fully con 
nected to the motor assembly output shaft 57 as described 
directly above, the first side drive wheel 202 and the first side 
slotted filter screen 204 will be located within the inner hous 
ing shell 48. 
0049. After the first side drive wheel 202, the first side 
slotted filter screen 204 and the center hub/spacer 206 are 
assembled as described directly above, the center seal 76 is 
positioned against the peripheral flange 56 of the inner hous 
ing shell 48 as shown in FIG. 17. The center seal 76 is 
positioned such that the connection openings 122 of the cen 
ter seal 76 are aligned with the connection openings 74 of the 
inner housing shell 48. Furthermore, the outside surface of the 
center hub/spacer 206 will abut the inner annular face 98 of 
the scraper portion 84 of the center seal 76 as illustrated in 
FIG. 12. Thereafter, the second side slotted filter screen 208 is 
slid onto the center hub/spacer 206 by inserting the center 
hub/spacer 206 within an opening 120 defined by the inner 
hub 230 of the Second side slotted filter Screen 208. The 
second side filter screen 208 is then connected to the liquid 
extraction press 11 by inserting the second end 59 of the 
motor assembly output shaft 57 through the drive shaft open 
ing 235 of the inner annular plate 218 and the tubular drive 
shaft member 220 of the second side drive wheel210, with the 
key flange 63 of the second end 59 of the motor assembly 
output shaft 57 being inserted into the drive shaft notch 237 of 
the drive shaft opening 235 as discussed above. Furthermore, 
the circular extension member 229 is inserted into the center 
hub/spacer 206 and the second side slotted filter screen 208 
will abut against the inner edges 215 of the spokes 214 of the 
second side drive wheel 210 and be located between the inner 
periphery notch 213 of the second side drive wheel 210 and 
the center hub/spacer 206. Additionally, a plurality of fasten 
ers 124 are inserted through openings in the inner rim assem 
blies 216 of the first side drive wheel 202 and the second side 
drive wheel 210 as illustrated in FIGS. 6 and 6A to assemble 
the rotary screen assembly 200. The assembly of the liquid 
extraction press 11 up to this point is illustrated in FIG. 18. 
Finally, the outer housing shell 46 is abutted against the center 
seal 76 and the connection openings 74 of the outer housing 
shell 46 are aligned with the connection openings 122 in the 
center seal 76 and the connection openings 74 in the inner 
housing shell 48, and fasteners 126 are inserted through the 
connection openings 74, 74 and 122 to connect the inner 
housing shell 48, the center seal 76 and the outer housing shell 
46. While a particular assembly procedure has been outlined 
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above, it is contemplated that the liquid extraction assembly 
40 could be assembled in any manner. For example, the rotary 
screen assembly 200 can be assembled as a unitary piece 
before being connected to the housing 42 of the liquid extrac 
tion assembly 40. Furthermore, it is contemplated that the 
liquid extraction assembly 40 could include a T-shaped seal 
45 located between the outer housing shell 46 and the second 
side drive wheel 210 and between the inner housing shell 48 
and the first side drive wheel 202 as illustrated in FIGS. 5-6A, 
with the T-shaped seals 45 being wedged between the center 
seal 76, the tubular wall 54, the first side drive wheel 202 and 
a stop 49 extending from the tubular wall 54 on one side and 
between the center seal 76, the tubular wall 54', the second 
side drive wheel 210 and a stop 49 extending from the tubular 
wall 54 on the other side. 

0050. Once the liquid extraction press 11 is assembled as 
described above, the mass will have a path through the liquid 
extraction press 11 defined by the center seal 76, the first side 
slotted filter screen 204, the second side slotted filter screen 
208, the center spacer/hub 206, the extension 80 of the outer 
housing shell 46 and the side wall 72. As shown in FIGS. 19 
and 19A, the side wall 72 is located within the open mouth 70 
defined by the bottom extending lip portion 66 and the nose 
portion 68 of the inner housing shell 48. The side wall 72 is 
hinged at 134 to a rear portion 130 of the open mouth 70 (see 
FIGS. 1 and 9-11). The side wall 72 has an air bellows 132 
connected to an outer face thereof to rotate the side wall 72 
about the hinge 134. In a fully closed position as shown in 
FIG. 19, the side wall 72 is substantially parallel to the exten 
sion 80 of the outer housing shell 46. However, the air bellows 
132 can be activated to rotate the side wall 72 about the hinge 
134 to widen the exit of the liquid extraction press 11 as 
shown in FIG. 19A. Therefore, the mass enters into the liquid 
extraction press 11 through a liquid extraction assembly inlet 
defined by the inlet extension 90, the first inlet plate 86, the 
second inlet plate 88 and the top face 102 of the scraper 
portion 84 of the center seal 76. The mass then moves towards 
a rear of the center seal 76 and around the center hub/spacer 
206 in a path defined by the inner surface of the outer 
C-shaped portion 82 of the center seal 76, first side slotted 
filter screen 204, the second side slotted filter screen 208 and 
the center spacer/hub 206. Finally, the mass exits the liquid 
extraction assembly through a liquid extraction assembly exit 
defined by the bottom face 104 of the scraperportion 84 of the 
center seal 76, the angled top surface 96 of the outlet exten 
sion 92, the extension 80 of the outer housing shell 46 and the 
side wall 72. 

0051. In use, the mass enters the liquid extraction assem 
bly 40 through the inlet and is forced around the center hub/ 
spacer 206. While the center seal 76 and the housing 42 are 
fixed in position, the rotary screen assembly 200 will rotate 
with the motor assembly output shaft 57 as described above. 
The pressure of the mass in the piping 22 will force the sludge 
through the liquid extraction assembly 40 towards the outlet 
of the liquid extraction assembly. However, as the sludge is 
moving through liquid extraction assembly 40, the slotted 
filter screens 204, 208 on either side of the mass will remove 
the liquid portion from the sludge as described in U.S. Pat. 
No. 4,534,868. As the slotted filter screens 204, 208 remove 
the liquid portion from the sludge, the liquid falls down 
through a pair of areas 180 (see FIG. 6A) between the rotary 
screen assembly 200 and each of the inner housing shell 48 
and the outer housing shell 46. The liquid then exits the 
housing 42 through the filtrate drains 62. Furthermore, as 
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illustrated in FIG. 2, the filtrate drains 62 can be connected to 
a liquid exit tube 190 adapted to be connected to a further 
liquid exit element for disposing of the liquid. Therefore, the 
liquid portion will flow through the slotted filter screens 204, 
208 and down through the filtrate drains 62. 62 of the outer 
housing shell 46 and the inner housing shell 48, respectively. 
As the mass moves in the circular path within the liquid 
extraction assembly 40, the scraping tip 100 of the scraping 
portion 84 of the center seal 76 will scrape the mass off of the 
center hub/spacer 206 and move the mass to the outlet of the 
liquid extraction assembly 40. As the mass moves towards the 
outlet of the liquid extraction assembly 40, the mass will 
mostly (if not almost all or all) comprise the solid portion of 
the sludge to form the cake. Since the mass cake discharge 
Zone is tapered outward as described above, rather than 
straight, the sludge cake can be better controlled and bridging 
and/or binding of the sludge cake will be reduced. 
0052. In the illustrated example, the liquid extraction 
assembly 40 includes several features for cleaning the interior 
of the liquid extraction presses 11, the first side slotted filter 
screen 204 and the second side slotted filter screen 208. First, 
the scraper portion 84 of the center seal 76 includes a plurality 
of inlet scrapers 140 (see FIG. 12) extending upward from the 
side faces 106 of the scraper portion 84. The inlet scrapers 140 
abut against the inside faces of the first side slotted filter 
screen 204 and the second side slotted filter screen 208 as the 
first side slotted filter screen 204 and the second side slotted 
filter screen 208 rotate past the inlet scrapers 140, thereby 
scraping the inside faces of the first side slotted filter screen 
204 and the second side slotted filter screen 208 as they rotate 
past the inlet scrapers 140. Second, the scraper portion 84 of 
the center seal 76 includes a plurality of cake scrapers 142 
(see FIG. 12) extending outward from the side faces 106 of 
the scraper portion 84. The cake scrapers 142 abut against the 
inside faces of the first side slotted filter screen 204 and the 
second side slotted filter screen 208 as the first side slotted 
filter screen 204 and the second side slotted filter screen 208 
rotate past the inlet Scrapers 140, thereby scraping the inside 
faces of the first side slotted filter screen 204 and the second 
side slotted filter screen 208 as they rotate past the scraper 
portion 84 of the center seal 76. Third, the scraper portion 84 
of the center seal 76 includes a pair of wash nozzles 144 in the 
side faces 106 of the scraper portion 84. The scraper portion 
84 includes a bore 146 through the scraper portion 84, with a 
washer fluid inlet 148 in the end face 108 of the scraper 
portion 84 (see FIG. 13). As illustrated in FIGS. 2 and 3, water 
entering the water supply 29 can also be directed to the 
washer fluid inlet 148 in the scraper portion 84 and then into 
the bore 146. The water is then ejected out of the bore 146 
through the wash nozzles 144 in the side faces 106 of the 
scraper portion 84, thereby cleaning the first side slotted filter 
screen 204 and the second side slotted filter screen 208 as they 
rotate past the scraper portion 84. It is therefore contemplated 
that the nozzles 144 can wash and clean the first side slotted 
filter screen 204 and the second side slotted filter screen 208 
during use of the system 10 (i.e., while the mass is delique 
fied). Finally, the entire liquid extraction assembly can be 
cleaned by injecting water or a cleaning fluid into the inner 
housing shell 48 and the outer housing shell 46 through the 
sanitary holes 60', 60, respectively, as described above. 
0053. In the illustrated embodiment, the outlet of the liq 
uid extraction presses 11 includes a top wall defined by the 
bottom face 104 of the scraperportion 84 of the center seal 76, 
a bottom wall defined by the angled top surface 96 of the 
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outlet extension 92 of the center seal, a first side wall defined 
by the extension 80 of the outer housing shell 46 and a second 
side wall defined by the side wall 72. In the illustrated 
example, the outlet tapers outwardly because the top wall of 
the outlet is horizontal and the bottom wall tapers outwardly 
as described above Such that the mass passes from a smaller 
area to a larger area as the mass passes through the outlet (see 
FIG. 19B). Furthermore, the side walls can either be parallel 
or have the side wall 72 taper outwardly as described above. 
Such an arrangement is illustrated in FIG. 19B. However, it is 
contemplated that the top wall, the bottom wall, the first side 
wall and/or the second side wall of the outlet can taper out 
wardly. For example, as illustrated in FIG. 19C, the bottom 
face 104 of the scraper portion 84 of the center seal 76 can 
taper outwardly, thereby providing the outlet with a top and 
bottom outwardly tapering wall. Furthermore, it is contem 
plated that the bottom wall of the outlet could be horizontal 
and the top wall could taper outwardly by having the bottom 
face 104 of the scraper portion 84 of the center seal 76 taper 
outwardly. Moreover, it is contemplated that both side walls 
of the outlet can have the side wall 72 as discussed above 
(with the outer housing shell 46 including the open mouth 70 
and a second side wall 72 therein) such that both of the side 
walls of the outlet can be selectively moved to taper out 
wardly. Additionally, it is contemplated that the side wall 72 
could only comprise a portion of the side wall of the outlet, 
with a stationary side wall 72 being located under or over the 
movable side wall 72 as illustrated in FIG. 19D. Furthermore, 
it is contemplated that both the side walls of the outlet could 
taper outwards in a direction from the top wall of the outlet to 
the bottom wall of the outlet as shown in FIG. 19E such that 
the distance between the side walls of the outlet is smaller at 
the top than the bottom of the side walls. 
0054. It is to be understood that variations and modifica 
tions can be made on the aforementioned structure without 
departing from the concepts of the present invention, and 
further it is to be understood that such concepts are intended 
to be covered by the following claims unless these claims by 
their language expressly state otherwise. 

1. A liquid extraction assembly for extracting liquid from a 
mass comprising: 

a housing having an inlet and an outlet; 
the housing further including a path between the inlet and 

the outlet; 
the housing being configured to have the mass forced into 

the inlet to move the mass from the inlet to the outlet; 
the housing including two Substantially parallel rotating 

Screens rotating side by side and apart from one another, 
with the path extending between the screens, each screen 
defining one wall of the path; 

each rotating screen including a plurality of non-circular 
openings located at the path; 

wherein pressure from mass forced into the input presses 
the mass against the non-circular openings of the rotat 
ing screens to thereby force at least a portion of liquid in 
the mass to pass through the non-circular openings of the 
rotating screens. 

2. The liquid extraction assembly of claim 1, wherein: 
the path is Substantially circular. 
3. The liquid extraction assembly of claim 1, further 

including: 
a motor for rotating the rotating screens. 
4. The liquid extraction assembly of claim 3, further 

including: 
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a shaft assembly extending from the motor to the rotating 
Screens; 

the shaft assembly having a right angled portion. 
5. The liquid extraction assembly of claim 1, wherein: 
the plurality of non-circular openings comprises a plurality 

of parallel elongated non-circular slots. 
6. The liquid extraction assembly of claim 5, wherein: 
each rotating screen is circular; and 
at least one of the elongated non-circular slots extends from 

a first point on the circumference of one of the rotating 
Screens to a second point on the circumference of the one 
of the rotating screens. 

7. A method of extracting liquid from a mass comprising: 
providing a housing having an inlet and an outlet, with the 

housing further including a path between the inlet and 
the outlet, the housing further including two Substan 
tially parallel rotating screens rotating side by side and 
apart from one another, with the path extending between 
the screens, each rotating screen being adjacent the path 
and defining one, wall of the path, each rotating screen 
including a plurality of non-circular openings there 
through, the non-circular openings being located at the 
path; 

forcing the mass into the inlet; 
rotating the screen; 
abutting the mass in the path against the non-circular open 

ings of the screen; and 
forcing at least a portion of liquid in the mass through the 

non-circular openings in the rotating screens. 
8. The method of claim 7, wherein: 
the path is Substantially circular. 
9. The method of claim 7, further including: 
providing a motor for rotating the rotating screens; and 
rotating the rotating screens with the motor. 
10. The method of claim 9, further including: 
providing a shaft assembly extending from the motor to the 

rotating screens; and 
providing the shaft assembly with a right angled portion. 
11. A system for extracting liquid from a mass comprising: 
a portable platform having an upper Surface; 
a system mass input; 
a liquid extraction assembly on the upper Surface; and 
piping between the system mass input and the liquid 

extraction assembly: 
wherein the system is configured to have mass inputted into 

the system mass input, transport the mass to the liquid 
extraction assembly; and 

wherein pressure from mass forced into the liquid extrac 
tion assembly forces at least a portion of liquid in the 
mass to exit the mass. 

12. The system for extracting liquid from a mass of claim 
11, wherein: 

the upper surface of the portable platform is less than 72 
square feet. 

May 3, 2012 

13. The system for extracting liquid from a mass of claim 
11, wherein: 

the liquid extraction assembly comprises at least one hous 
ing having an inlet and an outlet; 

the at least one housing further including a path between 
the inlet and the outlet; 

the at least housing being configured to have the mass 
forced into the inlet to move the mass from the inlet to 
the outlet; 

the at least one housing including at least one rotating 
Screen adjacent the path and defining one wall of the 
path; 

the at least one rotating screen including a plurality of 
openings therethrough; 

wherein pressure from mass forced into the input presses 
the mass against the at least one rotating screen to 
thereby force at least a portion of liquid in the mass to 
pass through the openings of the at least one rotating 
SCC. 

14. The system for extracting liquid from a mass of claim 
13, wherein: 

the at least one housing comprises two housings. 
15. The system for extracting liquid from a mass of claim 

14, wherein: 
a single motor is positioned between the housings for driv 

ing the rotating screens. 
16. The system for extracting liquid from a mass of claim 

15, further including: 
a shaft assembly extending from the motor to the rotating 

Screens; 
the shaft assembly having a pair of right angled portions. 
17. The system for extracting liquid from a mass of claim 

13, wherein: 
the openings comprise a plurality of non-circular openings 

located at the path. 
18. The system for extracting liquid from a mass of claim 

17, wherein: 
the plurality of non-circular openings comprises a plurality 

of parallel elongated non-circular slots. 
19. The liquid extraction assembly of claim 5, wherein: 
the plurality of parallel elongated non-circular slots are 

straight. 
20. The liquid extraction assembly of claim 1, wherein: 
the plurality of non-circular openings comprises a plurality 

of elongated non-circular slots. 
21. The method of claim 7, wherein: 
the plurality of non-circular openings comprises a plurality 

of parallel elongated non-circular slots. 
22. The method of claim 21, wherein: 
the plurality of parallel elongated non-circular slots are 

straight. 
23. The method of claim 22, wherein: 
the plurality of non-circular openings comprises a plurality 

of elongated non-circular slots. 
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