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extending along a flow plane . The housing is arranged 
relative to the screen of the rotatory screen separator such 
that the air flow stream impinges on the screen to remove 
debris from the screen . 
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CLEANING SYSTEMS AND METHODS FOR 
ROTARY SCREEN SEPARATORS 

PRIORITY CLAIM 

least one vane structure to displace the feed material along 
the longitudinal axis . Air flows from the air source through 
conduit system , through the inlet opening , into the housing 
chamber , and out of the housing chamber through the at least 
one outlet slot in at least one air flow stream extending along 
a flow plane . The housing is arranged relative to the screen 
of the rotatory screen separator such that the air flow stream 
impinges on the screen to remove debris from the screen . 

[ 0001 ] This application is a continuing application and 
claims its priority from the Utility application Ser . No. 
14 / 726,848 filed Jun . 1 , 2015 , which , in turn claims priority 
from and entirely incorporates the U.S. Provisional Appli 
cation filed as Ser . No. 62 / 005,910 filed May 30 , 2014 by 
David De Waard . BRIEF DESCRIPTION OF THE DRAWINGS 

FIELD OF INVENTION 

[ 0002 ] This disclosure relates to the field of rotary sepa 
rators used to separate effluent into different fractions 
depending upon the diameter of the solid components and , 
more particularly , to systems and methods for cleaning the 
screens of such rotary separators during operation . 

BACKGROUND 

[ 0003 ] Rotary screen separators are often used to process 
effluent such as waste from a dairy operation . Generally 
speaking , rotary screen separators separate a feed material 
into solid and liquid components by displacing the feed 
material along a first side of a screen such that solid material 
remains on the first side and liquid material passes through 
perforations in the screen to a second side thereof . 
[ 0004 ] Conventionally , rotary screen separators employ a 
screen having screen openings for maintaining solids within 
the screen and allowing water to pass through the screen . 
Solids can accumulate on the screen and interfere with the 
separation of solids from liquids . 
[ 0005 ] The need exists for an improved rotary screen 
separator that optimizes the removal of solids and water 
from a feed material . 

SUMMARY 

[ 0006 ] The present invention may be embodied as a clean 
ing system for a screen of a rotary screen separator for 
processing feed material comprising liquids and solids , the 
cleaning system comprising a housing , an air source , and a 
conduit system . The housing defines at least one housing 
chamber , at least one inlet opening , and at least one outlet 
slot . The conduit system is operatively connected between 
the inlet opening of the housing and the air source . Air flows 
from the air source through conduit system , through the inlet 
opening , into the housing chamber , and out of the housing 
chamber through the at least one outlet slot in at least one air 
flow stream extending along a flow plane . The housing is 
arranged relative to the screen of the rotatory screen sepa 
rator such that the air flow stream impinges on the screen to 
remove debris from the screen . 
[ 0007 ] The present invention may also be embodied as a 
rotary screen separator for processing feed material com 
prising liquids and solids comprising a screen , a drive 
system , at least one vane structure , and a cleaning system . 
The screen defines a longitudinal axis , an input port , and an 
output port . The drive system is for rotating the screen . The 
cleaning system comprises a housing , an air source , 
conduit system . The housing defines at least one housing 
chamber , at least one inlet opening , and at least one outlet 
slot . The conduit system is operatively connected between 
the inlet opening of the housing and the air source . Opera 
tion of the drive system to rotate the separator causes the at 

[ 0008 ] FIG . 1 is a perspective view from the output port 
end of a first example rotary screen separator of the inven 
tion ; 
[ 0009 ] FIG . 2 is a cutaway side view of the first example 
rotary screen separator ; 
[ 0010 ] FIG . 3 is a perspective view from the input end of 
the first example rotary screen separator ; 
[ 0011 ] FIG . 4 is a perspective view of the underside of the 
first example rotary screen separator from a first perspective ; 
[ 0012 ] FIG . 5 is a perspective hidden line view of the 
underside of the first example rotary screen separator from 
a second perspective ; 
[ 0013 ] FIG . 6 is a perspective detail view of the output end 
of a rotary screen separator in one form ; 
[ 0014 ] FIG . 7 is a perspective top view of the first example 
rotary screen separator ; 
[ 0015 ] FIG . 8 is a partial hidden line view of the input end 
of the first example rotary screen separator ; 
[ 0016 ] FIG . 9 is a perspective view of the underside of the 
first example rotary screen separator ; 
[ 0017 ] FIG . 10 is a block diagram of a first example waste 
processing system using a rotary screen separator of the 
present invention ; 
[ 0018 ] FIG . 11 is a block diagram of the rotary screen 
separator of the first example waste processing system ; 
[ 0019 ] FIG . 12 is a cutaway side view of a second example 
rotary screen separator ; 
[ 0020 ] FIG . 13 is a perspective detail view of the output 
end of a rotary screen separator depicting a first example 
outlet assembly of a cleaning system for the rotary screen 
separator ; 
[ 0021 ] FIG . 14A is a somewhat schematic end elevation 
section view illustrating the use of the first example outlet 
assembly with a spray system indicating a flow plane 
intersecting an exterior screen surface at a first impingement 
angle 0 and FIG . 14B is a somewhat schematic end elevation 
section view illustrating the use of the first example outlet 
assembly with a spray system indicating a flow plane 
intersecting an exterior screen surface at a second impinge 
ment angle ( 3 ; 
[ 0022 ] FIG . 15 is a perspective view illustrating the first 
example outlet assembly ; 
[ 0023 ] FIG . 16 is a partial section view of an end portion 
of the first example outlet assembly ; 
[ 0024 ] FIG . 17 is an elevation view looking along a plane 
extending through an outlet slot defined by the first example 
outlet assembly ; 
[ 0025 ] FIG . 18 schematically depicts an example cleaning 
system employing an outlet assembly such as the first 
example outlet assembly described herein ; 
[ 0026 ] FIG . 19 is somewhat schematic end elevation sec 
tion view illustrating the use of the first example outlet 
assembly with a spray system ; 

and a 
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[ 0027 ] FIG . 20 is a perspective view illustrating a second 
example outlet assembly that may be used with a cleaning 
system of the present invention ; and 
[ 0028 ] FIG . 21 is an elevation view looking along a plane 
extending through an outlet slot defined by the second 
example outlet assembly , and 
[ 0029 ] FIG . 22 schematically depicts an example cleaning 
system employing an control system to control operation of 
the blower . 

DETAILED DESCRIPTION 

[ 0030 ] A rotary screen separator is disclosed herein which 
may generally comprise a frame and a rotating perforated 
screen supported by the frame . In one form , the rotating 
screen is horizontally aligned at a slight angle and often 
comprises an internal screw flight . The screw flight is 
operatively configured to reposition the media to be sepa 
rated from the input end of the separator to the solids 
discharge end . As the material moves through the screen 
separator , liquid and fine particles are removed through the 
perforations in the screen . 
[ 0031 ] The example hybrid rotary screen separator of the 
present invention comprises at least two separate regions 
each comprising a different screen size . In the example 
hybrid rotary screen separator disclosed herein , the perfo 
rations of the screen on the input end of the separator 
comprise a much finer hole size than the perforations toward 
the solid discharge end . These regions of fine screen and 
coarse screen may be separate structures which may be 
interconnected , or may alternatively be a unitary structure 
with separate regions of varying screen sizes along the 
length . In one form , these are connected to the same cylin 
der - like structure . 
[ 0032 ] The rotary screen separator of the present invention 
is adapted to process a high liquid content media ( effluent ) 
or feed material comprising both a solid component and a 
liquid component . As the feed material enters the fine 
portion of the screen , a percentage of the liquid is removed . 
As the feed material transfers to the coarse portion of the 
separator , more of the liquid is allowed to escape , while 
much of the fine solids remain and are intertwined with the 
coarse solids in a concentrated slurry . 
[ 0033 ] In one example rotary screen separator of the 
present invention , the liquid escaping from or removed 
while the feed material moves through the fine portion 
comprises less solid content than the liquid escaping from or 
removed while the feed material moves through the coarse 
portion . The liquid removed in the fine portion and the liquid 
removed in the coarse portion define first and second filtrate 
streams , respectively . The separator of the present invention 
may be configured such that the first and second filtrate 
streams exit or are removed from the separator by way of 
separate discharge ports should an operator wish to keep the 
filtrate streams separated for later processing . 
[ 0034 ] Depicted in FIG . 1 is an axes system 10 comprising 
a vertical axis 12 , a transverse axis 14 , and a longitudinal 
axis 16. The axes system 10 is to be used for description of 
the embodiments and is not per se part of the present 
invention . 
[ 0035 ] FIGS . 1 and 2 illustrate that an example hybrid 
rotary screen separator 20 of the present invention defines a 
system longitudinal axis A and generally comprises three 
major assemblies . The first assembly comprises a housing 22 

and a frame 24. This housing and frame assembly generally 
supports and encloses the working portions of the separator 
20 . 
[ 0036 ] The second assembly is the drive assembly 26 
which generally comprises a drive motor 28 , an optional 
reduction gear system 30 , and a drive belt 32 which is shown 
in FIG . 2. In FIG . 1 , the drive belt 32 is covered by a 
protective shroud 34. The motor 28 may be coupled to the 
housing 22 through a motor pivot 36 and drive tension 
adjuster 38 . 
[ 0037 ] The third assembly generally comprises a rotating 
screen 40. As will be described in further detail below , the 
example rotating screen 40 includes at least two different 
perforation regions . The example rotating screen 40 also 
comprises at least one vane 42. In one form , the rotating 
screen 40 is substantially cylindrical . The rotating screen 40 
may be driven by the drive assembly 26 and in one form 
rests upon a plurality of support rollers 44. The support 
rollers 44 may be held in place , as shown for example in 
FIG . 1 , by an outer flange 46 and an inner flange 48 . 
Additional components , including additional support rollers 
44 , will be described below with reference to FIGS . 2 and 5 
at the opposite longitudinal end of the separator 20 . 
[ 0038 ] To increase the portability of the separator 20 , a 
plurality of lifting eyes 50 may be provided to facilitate 
connection of the separator 20 to a crane or the like ( not 
shown ) for moving and transportation thereof . Furthermore , 
a plurality of elevation adjusters 52 may be provided to 
allow the end user to adjust the elevation of the solid output 
end 54 relative the input end 56 . 
[ 0039 ] The example separator 20 further comprises an 
access door 58 in the housing 22. The example access door 
58 pivots between open and closed positions about a plu 
rality of access door pivots 60 to facilitate access to the 
interior portion of the housing 22. A handle 62 may be 
provided for to facilitate lifting of the access door 58. The 
example access door 58 is further provided with a lid holder 
64. The lid holder 64 may be rotated from a storage position 
as shown in FIG . 1 to a bracing position in which the lid 
holder 64 forms a strut that supports the access door 58 in 
an open configuration . 
[ 0040 ] Several ports are formed on the lower portion of 
the separator 20. One such port is a bypass outflow port 66 , 
which will be described in further detail below . A collection 
pan 68 may be provided at a bottom portion of the separator 
20 to receive at least a portion of the fluid output from the 
rotating screen 40. The example collection pan 68 defines a 
fine material output 70 and a coarse material output 72 
corresponding to the first and second filtrate streams , respec 
tively , generally described above . As will be described in 
further detail below , the fluid output of or removed from the 
rotating screen 40 may be diverted to one of the fine material 
output 70 and the coarse material output 72 . 
[ 0041 ] Referring now to FIG . 2 , depicted therein is a cut 
away view of the example separator 20 taken through the 
drive motor 28 and along the longitudinal axis 16 and 
vertical axis 12. FIG . 2 further illustrates that the vanes 42 
form a screw flight 74 . 
[ 0042 ] As generally discussed above , the example rotating 
screen 40 generally comprises at least two unique perfora 
tion regions . The example rotating screen 40 comprising two 
separate and distinct perforation regions ; however , more 
than two unique perforation regions can also be utilized . 
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[ 0043 ] As feed material enters an example input port 76 , 
the feed material is pressed towards a feed slot 78 ( FIGS . 2 
and 3 ) . The feed material eventually exits the feed slot 78 
into a fine perforation region 80 within the rotating screen 
40. A portion of the liquid and some of the fine materials exit 
the interior of the rotating screen through the perforations in 
this fine perforation region 80. The material passing through 
the fine perforations generally redistribute toward fine 
collection pan 82 and exit through the fine material output 
70 . 
[ 0044 ] Coarser materials in the feed material that are not 
removed by the rotating screen 40 in the fine perforated 
region 80 , along with fluid remaining in the feed material , 
are displaced away from the input port 76 by the screw flight 
74 as the rotating screen 40 rotates about the longitudinal 
system axis A. The coarser material and liquid remaining in 
the feed material is thus displaced or otherwise redistributed 
toward the output end 54 and thus enters a coarse perforation 
region 84. More of the fluids and a portion of the coarser 
materials remaining in the feed material exit through the 
perforations in the coarse perforation region 84 and are 
collected in the collection pan 68. The coarse materials in 
one form reposition into the coarse collection pan 86 , 
wherein they exit the separator 20 via the coarse material 
output 72 . 
[ 0045 ] The example rotating screen 40 is formed by two 
separate screens with different screen sizes , and a seam 88 
is formed in the example rotating screen 40 between the fine 
perforation region 80 and the coarse perforation region 84 . 
Alternatively , the cylinder formed by the rotating screen 40 
may be formed from a single sheet of material and thus may 
be seamless . 
[ 0046 ] A highly coarse portion of the feed material ( i.e. , 
has not exited through the perforations in either the fine 
perforation region 80 or the coarse perforation region 84 ) is 
displaced or redistributed toward the output end 54 and exits 
the separator 20 at a very coarse material output 90. Typi 
cally , the highly coarse portion of the feed material is 
collected at the coarse material output 90 . 
[ 0047 ] Adjacent to the example very coarse material out 
put 90 are flanges 46 and 48 that support an additional set of 
rollers or idler wheels 44 that maintain position of the 
rotating screen 40 as generally described above . The region 
of the rotating screen 40 between the flanges 46 and 48 may 
comprise a solid region 92 , which is generally not perfo 
rated . At the opposite end of the rotating screen 40 , an outer 
flange 94 and inner flange 96 maintain position of the 
rotating screen 40 upon another set of idler wheels 98 , which 
are also coupled to the frame 24 . 
[ 0048 ] This example separator 20 disclosed herein allows 
for feed material to be processed at a much faster and more 
efficient rate than current single screen separators of the 
same size . Tests have shown that a physical implementation 
of the example separator 20 having a rotating screen 40 of 
approximately 3 feet in diameter and 10 feet in length that 
rotates in a first range of approximately 6 to 8 rpm can 
separate or process feed material at a rate of around 600 
gallons per minute . The rotating screen 40 constructed as 
defined above may be rotated at a rate within a second range 
of approximately 3-15 rpm . 
[ 0049 ] When run at a high rate , or with very dense input 
material , the fluid discharge to the collection pan 68 may 
overwhelm the capacity of the outputs 70 and 72. In this 
situation , a bypass collector 100 comprising a bypass out 

flow 102 may be employed as perhaps best shown in FIGS . 
8 and 9. The bypass collector 100 defines an upper lip 104 
formed by a bypass flange 106. As material within the 
collection pan 68 builds up towards the input end 56 of the 
separator 20 , material within the collection pan 68 may build 
up beyond a maximum fill level 108 defined by the upper lip 
104 of the bypass flange 106 as shown in FIG . 2 . 
[ 0050 ] As the material within the collection pan 68 
exceeds the maximum fill level 108 , a liquid portion of this 
material flows over the upper lip 104 of the bypass flange 
106 and into the bypass collector 100. This bypass collector 
100 is depicted in perspective in FIG . 3 , and the upper lip 
104 of the bypass flange 106 is visible in FIG . 7. The outflow 
exiting the bypass outflow 102 may be fed by way of a 
gravity drain or other systems and return to the source of the 
media to be separated , such as a settling pond . 
[ 0051 ] FIG . 3 shows the input end 56 of the example 
separator 20 in further detail and illustrates the shroud 34 
( phantom line ) and the example drive tension adjuster 38 
and example drive belt 32. FIG . 3 further shows that the 
input port 76 is defined by an input tube 110. The example 
input tube 110 is coupled to a cross frame member 112 in the 
example separator 20. The cross frame member 112 further 
supports the shroud 34 and the input tube 110 by way of 
brackets 114 and supports the inlet tube . FIG . 3 also shows 
a water supply line 116 which will be described in further 
detail below . 
[ 0052 ] FIG . 5 shows the example separator 20 with the 
housing 22 and frame 24 depicted by phantom lines to allow 
the support rollers or idler wheels 44 and corresponding 
flanges 48 and 46 to be seen more clearly . FIG . 5 further 
shows that the example separator 20 further comprises a 
water supply line 116 that is coupled to a plurality of 
sprinklers 118. These sprinklers 118 allow the separator 20 
to be operated in a self - cleaning mode in which water from 
the sprinklers 118 cleans the rotating screen 40. FIG . 6 also 
shows the water supply line 116 and sprinklers 118 , but from 
the output end 54. FIG . 6 also illustrates that the vanes 42 
may be formed by a plurality of helical vanes 42A and 42B . 
[ 0053 ] FIG . 6 also shows the elevation adjusters 52. The 
elevation adjusters 52 of the example separator 20 allow the 
output end 54 to be elevated above the input end 56 with 
reference to a horizontal plane . The example elevation 
adjusters 52 thus allow a user to vary the elevation height 
120 of the output end 54 above the feet 122 of the separator 
20. A slight incline of the rotating screen 40 increases the 
efficiency of the overall apparatus . However , the separator 
20 may be configured to operate anywhere between a 
horizontal or level orientation ( 0 ° with respect to horizontal ) 
or may be inclined up to 5º from horizontal . Stated alter 
natively , in the physical embodiment of the example sepa 
rator 20 as described above ( a device of 10 ' in overall 
length ) , the output end may raise approximately 4 " above the 
input end . 
[ 0054 ] In one form , inclining the device from horizontal 
improves efficiency , while an incline in a first range of 
substantially between 0 ° and 50 of a screen rotating at 3-15 
rpm and having a diameter of about 3 ' may be preferred for 
common effluent consistencies although other dimensions 
and rates will be used in other applications . In another form , 
the screen 40 may be inclined at an angle in a second range 
of substantially between 1 ° and 10 ° . 
[ 0055 ] FIG . 9 illustrates that the example separator 20 
defines four separate and distinct output ports for compo 
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nents or outflow material removed from the feed material . 
The output ports defined by the example separator 20 
comprise , from left to right , the bypass outflow 102 , the fine 
material output 70 , the coarse material output 72 , and the 
very coarse or solid material output 90. It may be desired to 
maintain the outflow material from each outflow port sepa 
rately . 
[ 0056 ] As examples , the outflow material exiting the 
bypass outflow 102 may be channeled back to the settling 
pond or other source . The fine material output 70 provides 
a substantially liquid media which can be used unprocessed 
or processed as required for a particular use . The outflow 
material flowing out of the coarse material output 72 con 
tains substantially more solids than the outflow material 
flowing through the fine material output 70. The outflow 
material exiting the coarse material output 72 is thus more 
likely to require additional processing before this material 
can be reused . The outflow material exiting the very coarse 
material output 90 should be substantially solid and com 
prise a very small liquid component that can be used to the 
best advantage with or without additional processing as 
desired . 
[ 0057 ] Referring now to FIG . 10 of the drawing , depicted 
therein is a second example hybrid rotary screen separator 
220 of the present invention used as part of a first example 
waste processing system 222. The example hybrid rotary 
screen separator 220 , which is depicted in further detail in 
FIG . 11 , may be constructed to operate in a manner similar 
to that of the first example hybrid rotary screen separator 20 
described above . The first example waste processing system 
222 is described herein by way of example only , and the 
screen separator 220 may be used as described herein in 
many configurations of waste processing systems . 
[ 0058 ] The principles of the present invention are of 
particular significance in the context of processing waste 
materials that are the byproduct of animal husbandry opera 
tions such as dairy farms , and that application of the present 
invention will now be described in further detail with 
reference to FIGS . 10 and 11 . 
[ 0059 ] Referring initially to FIG . 10 of the drawing , it can 
be seen that the first example waste processing system 222 
comprises , in addition to the screen separator 220 , a sand 
separator 224 and a roller press 226. The sand separator 224 
may be a sand separator such as that described in copending 
U.S. patent application Ser . No. 13 / 351,214 . The roller press 
226 is or may be a conventional roller press available for use 
in the example waste processing system 222 as described 
herein . 
[ 0060 ] The first example waste processing system 222 
operates basically as follows . A first material 230 compris 
ing sand , solids , and water is input to the sand separator 224 . 
In a dairy operation , the first material 230 often contains 
sand because sand may be used as a bedding material for the 
cows . The water portion of the first material may be from 
rinse water , urine , or other water - based liquids used in a 
dairy operation . The solids are typically manure and uneaten 
food such as corn . Cleaning of dairy facilities creates a 
constant need to process the first material 230 so that its 
components may be reused , recycled , further processed , 
and / or disposed of as appropriate . 
[ 0061 ] The sand separator 224 processes the first material , 
typically using water 232 , into a second material 234 pri 
marily comprising sand and a third material 236 primarily 
comprising solids and water . The second material 234 may 

be recycled for use as bedding material or otherwise appro 
priately reused or disposed of . 
[ 0062 ] In the first example waste processing system 222 , 
the third material 236 is input to the screen separator 220 . 
The screen separator 220 processes the third material 236 to 
obtain a fourth material 240 commonly referred to as fine 
water , a fifth material 242 commonly referred to as coarse 
water , and a sixth material 244 primarily comprising solids 
and coarse water . 
[ 0063 ] Fine water is a liquid that is primarily water and 
can be used with little or no processing in a modern dairy 
operation . In the first example waste processing system 222 , 
the fourth material 240 is used as at least a portion of the 
water 232 used by the sand separator 224. Fine water 
typically has a first , relatively low , concentration of solids 
and / or other impurities . 
[ 0064 ) Coarse water is a liquid comprising water and 
solids , and it is difficult to use coarse water in a modern dairy 
operation without additional processing . In the first example 
waste processing system 222 , the fifth material 242 is 
typically stored for further processing and / or disposal as 
appropriate . Coarse water typically has a second , relatively 
high , concentration of solids and / or other impurities . The 
first concentration of solids associated with the fourth mate 
rial 240 is thus typically significantly lower than the second 
concentration of solids associated with the fifth material 
242 . 
[ 0065 ] The sixth material 244 is simply a combination of 
coarse water and the majority of the solids present in the 
third material 236 and has a third , very high , concentration 
of solids and / or other impurities . The second concentration 
of solids associated with the fifth material 242 is thus 
typically significantly lower than the third concentration of 
solids associated with the sixth material 244. It follows that 
the third concentration of solids is higher than the second 
concentration of solids and significantly higher than the first 
concentration of solids . 
[ 0066 ] In the first example waste processing system 222 , 
the sixth material 244 is input to the roller press 226. The 
roller press 226 processes the sixth material 244 to obtain a 
seventh material 250 primarily comprising fine water and an 
eighth material 252 primarily comprising solids , with very 
little liquid remaining in the eighth material 252. Like the 
fourth material 240 , the seventh material 250 is typically 
appropriate for use in a dairy facility without further pro 
cessing and may be used as at least a portion of the water 232 
used by the sand separator 224. The eighth material 252 may 
be further processed by composting or in an anaerobic 
digester and may be reused as fertilizer and / or an energy 
source . 

[ 0067 ] FIG . 11 is a more detailed view of the example 
screen separator 220 depicted in FIG . 10. As shown in FIG . 
11 , the example screen separator 220 comprises a separator 
member or screen 260 defining a fine perforation region 262 
and a coarse separation region 264 . 
[ 0068 ] The third material 236 is first processed by the fine 
perforation region 262 to obtain the fourth material 240 and 
a transition material 266 comprising solids and coarse water . 
The transition material 266 is then processed by the coarse 
perforation region 264 to obtain the fifth material 242 and 
the sixth material 244. A fourth concentration of solids 
associated with the transition material 266 is typically 
significantly higher than the first concentration of solids 
associated with the fourth material 240 and the second 
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concentration of solids associated with the fifth material 
242. However , the fourth concentration of solids associated 
with the transition material is typically significantly lower 
than the third concentration of solids associated with the 
sixth material 244 . 
[ 0069 ] Turning now to FIG . 12 of the drawing , depicted at 
320 therein is another example hybrid rotary screen sepa 
rator system constructed in accordance with , and embody 
ing , the principles of the present invention . The example 
separator system 320 defines a system longitudinal axis A 
and an overall length L. The example separator system 320 
comprises a housing assembly 322 , a drive system 324 , and 
a screen assembly 326 . 
[ 0070 ] The housing assembly 322 comprises a housing 
330 , a frame 332 , and one or more adjustment assemblies 
334. This housing 330 encloses the working portions of the 
separator system 320 , and the frame 332 supports the 
housing 330 , the drive system 324 , and the screen assembly 
326 as will be described in further detail below . The housing 
330 and frame 332 may be similar to or the same as the 
housing 22 and frame 24 described above and will not be 
described again in detail . 
[ 0071 ] The example drive system 324 comprises a drive 
motor 340 , an optional reduction gear system 342 , and a 
drive belt 344. The drive system 324 may be similar to or the 
same as the drive assembly 26 described above . In particu 
lar , the drive belt 344 may be covered by a protective shroud 
346 , and the motor 340 may be coupled to the housing 330 
through a motor pivot ( not shown in FIG . 12 ) and drive 
tension adjuster ( not shown in FIG . 12 ) . The example drive 
system 324 will not be described in detail herein again . 
[ 0072 ] The example screen assembly 326 comprises a 
screen structure or separator member 350 defining a sepa 
rator chamber 352 having an input end 354 and an output 
end 356. The example screen structure 350 is substantially 
cylindrical , and a longitudinal axis of the screen structure 
350 is aligned with the system axis A. Operation of the drive 
assembly 324 thus causes axial rotation of the screen struc 
ture 350 about the system axis A. The adjustment assembly 
or assemblies 334 allow adjustment of a height of the input 
end 354 relative to a height of the output end 356. Typically , 
the output end 356 will be higher than the input end 354 . 
[ 0073 ] The example screen assembly 326 further com 
prises first and second vane structures 360 and 362. A first 
perforation region 364 having a first perforation configura 
tion is associated with the first vane structure 360 , and a 
second perforation region 366 having a second perforation 
configuration is associated with the second vane structure 
360. The first perforation configuration comprises a plurality 
of holes in the screen structure 350 that are sized , shaped , 
and spaced relative to each other to allow relatively fine 
particulate materials and liquids to pass from the separator 
chamber 352 to the exterior of the screen structure 350. The 
second perforation configuration comprises a plurality of 
holes in the screen structure 350 that are sized , shaped , and 
spaced relative to each other to allow relatively coarse 
particulate materials and liquids to pass from the separator 
chamber 352 to the exterior of the screen structure 350. As 
one example , relatively fine particulate materials may pass 
through an opening less than approximately 1 millimeter , 
while relatively coarser particulate materials may pass 
through an opening of approximately 10 millimeters . 
[ 0074 ] The example first vane structure 360 defines a first 
spacing S1 and first length L1 , and the second vane structure 

362 defines a second spacing S2 and a second length L2 . The 
first and second spacings S1 and S2 define a distance along 
the system axis between longitudinally and radially adjacent 
points on the vane structures 360 and 362. The first and 
second lengths L1 and L2 define an overall length of the 
vane structures 360 and 362 , respectively , and may be 
expressed in nominal terms or as a percentage of the overall 
length L of the separator chamber 352. The first spacing Si 
is typically greater than the second spacing S2 . 
[ 0075 ] The example first and second vane structures 360 
and 362 are rigidly connected to an inner surface 368 of the 
screen structure 350. In particular , the example vane struc 
tures 360 and 362 are one or more sets of helical screw 
blades that extend radially inwardly from the screen struc 
ture inner surface 350a . As an alternative , the vane struc 
tures may be implemented as one or more sets of helical 
screw blades that extend radially outwardly from a shaft 
coaxially aligned with the screen structure 350 . 
[ 0076 ] The example vane structures 360 and 362 are each 
comprised of two continuous , offset screw blades , but it is 
also possible that the screw blades of one or both of these 
structures 360 and 362 may be made of discrete , discon 
tinuous blade components . Additionally , a trailing edge of 
the blades of the example first vane structure 360 is con 
tiguous with a leading edge of the blades of the second vane 
structure 362 , but these structures 360 and 362 may be 
dis - contiguous with each other . In any arrangement , the 
purpose of the vane structures 360 and 362 is to displace 
material along the separator chamber 352 from the input end 
354 to the output end 356 as will be described in further 
detail below . 

[ 0077 ] Arranged below the screen assembly 340 are a first 
collection structure 370 defining a fine material chamber 372 
in fluid communication with a fine material output port 374 
and a second collection structure 380 defining a coarse 
material chamber 382 in fluid communication with a coarse 
material output port 384. Optionally , a single collection 
structure defining a single material output port may be 
arranged under the screen assembly . An overflow collection 
structure 390 defining an overflow material chamber 392 in 
fluid communication an overflow output port is arranged to 
collect liquids overflowing the fine material chamber 372 . 
[ 0078 ] The fine material chamber 372 is arranged below 
the first perforation region 364 of the screen structure 350 
and is associated with the first filtrate stream generally 
described above . The coarse material chamber 382 is 
arranged below the second perforation region 366 of the 
screen structure 350 and is associated with the second filtrate 
stream generally described above . In particular , at least a 
portion of fluid material displaced along the separator cham 
ber 352 by the vane structures 360 and 362 is diverted to the 
fine material output port 374 and the coarse material output 
port 384 to form the first and second filtrate streams , 
respectively . 
[ 0079 ] The example hybrid rotary screen separator system 
320 operates generally as follows . The drive system 324 is 
operated to cause axial rotation of the screen structure 350 
and the vane structures 360 and 362 supported by the screen 
structure 350. Feed material is introduced into the separator 
chamber 352 through the input end 354. The first vane 
structure 360 displaces the feed material along the first 
perforation region 364 of the screen structure 350 , and the 
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second vane structure 362 displaces the feed material along 
the second perforation region 366 of the screen structure 
350 . 
[ 0080 ] As the feed material is displaced through the sepa 
rator chamber 352 along the first perforation region 364 of 
the screen structure 350 , fine materials and liquids pass 
through the perforations in the screen structure 350 and are 
collected in the fine material chamber 372. Materials and 
liquids collected by the fine material chamber 372 pass 
through the fine material output port 374 for further pro 
cessing as generally described above . 
[ 0081 ] As the feed material continues through the separa 
tor chamber 352 and into the second perforation region 366 
of the screen structure 350 , coarser materials and liquids 
pass through the perforations in the screen structure 350 and 
are collected in the coarse material chamber 382. Materials 
and liquids collected by the coarse material chamber 382 
pass through the fine material output port 384 for further 
processing as generally described above . 
[ 0082 ] Liquids , primarily water , and some solids that have 
not passed through screen structure 350 in the perforation 
regions 364 and 366 will exit the separator chamber 352 
through the output end 356 thereof . In practice , most of the 
solids passing through the separator chamber 352 collect at 
the bottom of the screen structure 350 in a wad or mat that 
is churned or rotated as the screen structure 350 rotates . 
[ 0083 ] In the example separator system 320 , the spacings 
S1 and S2 associated with the vane structures 360 and 362 
are different , with the spacing S1 being greater than the 
spacing S2 as described above . The first vane structure 360 
will thus displace material through the separator chamber 
352 at a first material displacement rate that is greater than 
a second material displacement rate associated with the 
second vane structure 362. The first and second material 
displacement rates associated with the first and second vane 
structures 360 and 362 mean that the feed material moves 
more quickly along the first perforation region 364 than 
across the second perforation region 366 . 
[ 0084 ] As discussed above , the first perforation pattern 
associated with the first perforation region 364 allows liq 
uids and finer particulate material to pass through the screen 
structure 350. The first material displacement rate is thus 
predetermined based on the first spacing S1 and the rate at 
which the screen assembly 326 is rotated as appropriate for 
the characteristics of the feed material and the first perfo 
ration pattern . Similarly , the second perforation pattern 
associated with the second perforation region 366 allows 
liquids and more coarse particulate material to pass through 
the screen structure 350. The second material displacement 
rate is thus predetermined based on the second spacing S2 
and the rate at which the screen assembly 326 is rotated as 
appropriate for the characteristics of the feed material and 
the second perforation pattern . 
[ 0085 ] In practice , the first material displacement rate may 
be high relative to the second material displacement rate and 
still allow much of the liquid and fine particulate material to 
be removed from the feed material along the first perforation 
region 364. After the feed material has moved along the first 
perforation region 364 , however , much of the liquid and fine 
particulate material has been removed from the feed mate 
rial . 
[ 0086 ] Predetermining the second material displacement 
rate such that it is less than the first material displacement 
rate allows the material more time within the second per 

foration region 366. The second material displacement rate 
thus allows more of the remaining liquid and the coarse 
particulate material to be removed through the second 
perforation region 366 of the screen structure 350. The use 
of two different material displacement rates thus allows an 
overall length L of the system 320 to be kept to a minimum . 
[ 0087 ] While the example hybrid rotary screen separator 
320 employs two different perforation regions 364 and 366 
and associated collection chambers 370 and 380 , more than two different stages each comprising a perforation region 
and collection chamber may be provided for a particular 
operating environment . In this case , the spacings associated 
with each of the vane structures and the perforation patterns 
associated with each of the perforation regions would be 
predetermined to remove more particulate material of three 
different maximum sizes from the feed material . Typically , 
but not necessarily , the size of the particulate material will 
increase and the material displacement rate will decrease 
during each successive stage . 
[ 0088 ] In addition , although the example hybrid rotary 
screen separator 320 employs two different perforation 
regions 364 and 366 with two different mesh sizes , a 
significant portion of the benefits of the use of two different 
regions can be obtained using a single mesh size . By the time 
the material being process passes from the first perforation 
region 364 to the second perforation region 366 , much of the 
water within the processed material has been removed . The 
relatively smaller spacing between each of the adjacent vane 
structures in the second perforation allow the more time for 
the relatively smaller volume of fluid by percentage in the 
processed material within the second perforation region 366 
to pass through the perforations , regardless of the size of the 
perforations relative to those of the first perforation region . 
[ 0089 ] Referring now to FIGS . 13-18 , depicted therein is 
a rotary screen separator 420 comprising a first example 
cleaning system 422. The example rotary screen separator 
420 may be any screen separator such as the example hybrid 
rotary screen separators 20 , 220 , and 320 described above , 
and the rotary screen separator 420 will not be described 
herein beyond that extent helpful for a complete understand 
ing of the operation of the cleaning system 422. As is 
conventional , the example rotary screen separator 420 com 
prises a screen 430 supported for rotation relative to a frame 
432. Further , the screen 430 defines an inner surface 434 and 
an outer surface 436 , and holes 438 formed in the screen 430 
extend between the inner surface 434 and the outer surface 
436. At least one flight of vanes 439 extend from the inner 
surface 434 towards an interior of the screen 430. The vanes 
439 define a maximum vane depth VDM which in turn 
defines a depth plane DP generally corresponding to a height 
of material being processed within the rotary screen sepa 
rator 420 . 

[ 0090 ] As perhaps best shown in FIG . 18 , the first example 
cleaning system 422 comprises a blower 440 and one or 
more outlet assemblies 442. The example blower 440 com 
prises a blower inlet 450 and a blower outlet 452. A conduit 
system 454 is arranged to connect the blower outlet 452 to 
the outlet assembly or assemblies 442 . 
[ 0091 ] The first example cleaning system 422 further 
optionally comprises a blower filter 456 and one or more 
gate valves 458. The blower filter or filters 456 and gate 
valve or valves 458 are or may be conventional and will not 
be described herein in further detail . The gate valve or valves 
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458 may be manually operated or may be controlled by an 
electrical , pneumatic , hydraulic or other control system ( not 
shown ) . 
[ 0092 ] When the blower 440 operates , air is drawn along 
a flow path P extending through the blower filter 456 , the 
blower inlet 450 , the blower outlet 452 , the conduit system 
454 , and the outlet assembly or assemblies 442. The gate 
valve or valves 458 are configured to prevent flow of fluid 
along the flow path P when in a closed configuration and to 
allow the flow of fluid along the flow path P when in an open 
configuration . In the first example cleaning system 422 , each 
gate valve 458 is arranged between the conduit system 454 
and one of the outlet assemblies 442 . 
[ 0093 ] FIG . 18 illustrates that the first example cleaning 
system 422 may be used with more than one rotary screen 
separator . In FIG . 18 , the example rotary screen separator 
420 is indicated in solid lines , while optional second and 
third rotary screen separators 420a and 420b are indicated in 
broken lines . When the first example cleaning system 422 is 
used to clean only the rotary screen separator 420 , only the 
outlet assembly 442 is used . When the first example cleaning 
system 422 is further used to clean the optional second and 
third rotary screen separators 420a and 420b , the conduit 
system 454 further connects the blower outlet 452 to second 
and third outlet assemblies 442a and 442b through optional 
second and third gate valves 458a and 458b . 
[ 0094 ] Referring now more specifically to FIGS . 13-17 , 
the construction details of the first example outlet assembly 
442 will be described in further detail . If used , the optional 
second and third outlet assemblies 442a and 442b may be 
similar to the first example outlet assembly 442 , and the 
second and third outlet assemblies 442a and 442b will not be 
described in further detail herein . 
[ 0095 ] Further , although not depicted in FIGS . 13-17 , 
multiple outlet assemblies 442 may be employed with a 
single rotary screen separator . When multiple outlet assem 
blies 442 are used with a single rotary screen separator , the 
outlet assemblies 442 may be angularly spaced about the 
system axis A1 and / or multiple outlet assemblies 442 may 
be located at the same angular location but spaced along the 
length of the system axis A1 . 
[ 0096 ] As perhaps best shown in FIGS . 15 and 17 , the 
example outlet assembly 442 comprises a housing structure 
460 and an inlet fitting 462. The example housing structure 
460 defines a housing chamber 464 and an outlet slot 466 . 
The inlet fitting 462 defines an inlet opening 468. In use , the 
inlet fitting 462 is connected to the conduit system 454 such 
that air flows from the conduit 454 , through the inlet 
opening , and into the housing chamber 464. As will be 
described in further detail below , air flowing into the hous 
ing chamber 464 flows out of the housing structure 460 
through the outlet slot 466 and impinges the screen 430. As 
shown in FIG . 17 , the outlet slot 466 defines an outlet slot 
length dimension SL and an outlet slot gap dimension SG . 
[ 0097 ] The stream of air impinging on the screen 430 
removes debris from both the inner surface 434 and the outer 
surface 436 of the screen 430. The use of air to clean or 
otherwise remove debris from the screen significantly 
reduces the amount of liquid ( e.g. , water ) required for 
operation of the rotary screen separator 420. Further , the use 
of the blower 440 to create a steady stream of relatively low 
pressure air is significantly more efficient than the use of 
water and / or compressed air . 

[ 0098 ] The example housing structure 460 comprises a 
housing wall 470 and proximal and distal end walls 472 and 
474. The example inlet fitting 462 is rigidly connected to , 
and the inlet opening 468 is formed in , the proximal end wall 
472. The outlet slot 466 extends along the length of the 
housing wall 470 from adjacent the proximal end wall 472 
to adjacent the distal end wall 474. The example housing 
wall 470 is formed by first and second housing members 475 
and 476 joined together along a seam 478 and to the first and 
second end walls 472 and 474. Alternatively , the housing 
wall 470 may be formed in a single piece using other 
manufacturing methods , such as extrusion . As another alter 
native , the entire housing structure 460 , and possibly the 
inlet fitting 462 , may be cast or molded as a single piece . 
When extruded , cast , or molded , the outlet slot 466 may be 
integrally formed at the same time , or the housing structure 
460 may be cut , punched , or otherwise worked to form the 
outlet slot 466 . 
[ 0099 ] As perhaps best illustrated in FIG . 16 , the housing 
chamber 464 formed by the example housing structure 460 
defines a main portion 480 , an intermediate portion 482 , and 
a slot portion 484. The intermediate portion 482 extends 
between the main portion 480 and the slot portion 484 and 
narrows such that dimensions ( e.g. , cross - sectional area ) of 
the housing chamber 464 are reduced in the slot portion 484 
relative to the main portion 480 in the general direction that 
air flows out of the outlet assembly 442. Further , the slot 
portion 484 in turn defines a transition portion 486 , an outlet 
portion 488 , and the outlet slot 466. The transition portion 
486 is in direct fluid communication with the intermediate 
portion 482 and the outlet portion 488 , and dimensions ( e.g. , 
cross - sectional area ) of the transition portion 486 are sub 
stantially constant between the intermediate portion 482 and 
the outlet portion 488. The outlet portion 488 is in direct 
fluid communication with the transition portion 486 and the 
outlet slot 466 , and dimensions ( e.g. , cross - sectional area ) of 
the transition portion 486 are reduced between the transition 
portion 486 and the outlet slot 466. An angle a is thus 
defined by inner surfaces of the housing structure 460 on 
either side of the juncture between the transition portion 486 
and the outlet portion 488. The transition portion 486 and 
outlet portion 488 define a flow plane F as shown in FIG . 16 . 
[ 0100 ] The geometry of the housing structure 460 is 
designed both to increase the flow rate of air flowing along 
the flow path P near the outlet slot 466 and to direct the air 
flowing out of the outlet slot 466 along the flow plane F. In 
particular , air flows out of the outlet slot 466 in a flow stream 
S ( FIG . 14 ) . The flow stream S defines a flow direction and 
a flow rate . The flow direction of the air forming the flow 
stream S is primarily defined by dimensions of the slot 
portion 484 and , at least initially , extends along the flow 
plane F. The flow rate of the air forming the flow stream S 
is primarily defined by a source flow rate of air entering the 
housing chamber 464 and by the dimensions of the outlet 
slot 466 . 
[ 0101 ] As perhaps best shown in FIG . 14 , the example 
outlet assembly 442 is secured to the frame 432 such that the 
flow stream S is directed at the outer surface 436 of the 
screen 430. At least a first portion of the air forming the flow 
stream S will remove at least a portion of any debris on the 
outer surface 436. Further , at least a second portion of the air 
forming the flow stream S will pass through the openings 
438 in the screen 430 and remove at least a portion of any 
debris on the inner surface 434 of the screen 430 . 
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TABLE B 

First 
Preferred 
Range 

Second 
Preferred 
Range Parameter Example 

Source Flow Rate ( CFM ) 
Outlet Slot Length SL 
Outlet Slot Gap SG 
Impingement Angle B 

100 50-150 
1391/8 " 120-144 " 

0.045 " 0.040-0.050 " 
90 ° 80-100 ° 

25-250 
96-168 " 

0.030-0.060 " 
67.5-112.5 ° 

[ 0102 ] As is conventional , the screen 430 of the rotary 
screen separator 420 is rotated in a direction R about a 
screen axis A1 defined by the screen 430 as shown in FIG . 
14. The flow stream S is configured such that , as the screen 
430 axially rotates , the flow stream S intersects substantially 
the entire outer surface 436 in the circumferential dimension 
and in the longitudinal direction . Accordingly , the flow 
stream S will remove debris from substantially the entire 
surface area of both the inner surface 434 and outer surface 
436 of the screen 430 . 

[ 0103 ] Further , outlet assembly 442 is arranged such that 
the flow plane F is directed towards the outer surface 436 of 
the screen 430 at an impingement angle O with respect to a 
line tangential to the outer surface 436 and extending 
through the point of intersection of the flow plane F and the 
outer surface 436. The flow stream S generally follows the 
flow plane F and thus impinges the outer surface 436 at the 
impingement angle B. As will be described in further detail 
below , the direction of the flow stream S ( as generally 
associated with the flow plane F and / or the impingement 
angle B ) relative to the outer surface 436 can be adjusted to 
enhance the ability of the flow stream S to remove debris 
from screen 430 . 
[ 0104 ] The foregoing description of the first example 
cleaning system 422 indicates the parameters that may be 
controlled to control operation of a cleaning system of the 
present invention include source flow rate of the source air , 
geometry and dimensions of the housing chamber 464 , 
geometry and dimensions of the outlet slot 466 , and angle ( 3 
at which the flow stream S ( or flow plane F ) extends relative 
to the outer surface 436 of the screen 430. These parameters 
will be determined for a particular rotary screen separator . In 
particular , parameters such as dimensions , operational 
speed , and feed material may vary for a particular rotary 
screen separator , and a cleaning system of the present 
invention will be designed and operated to optimize cleaning 
of a particular rotary screen separator . 
[ 0105 ] In that context , the following Table A indicates 
primary parameters associated with a first configuration of 
the first example cleaning system 422 as shown in FIG . 14A 
that may be varied for a particular operating environment . 

[ 0108 ] cleaning system constructed according to the 
primary parameters as set forth in the example column of 
Table B above results in the air movement of approximately 
100 cfm per inch at 1.5 psi ( or 41.5 in of water ) . Further , in 
the example case where the impingement angle is 90 ° , the 
flow plane extends through the axis A of the screen 430 . 
These standard operating parameters can be adjusted 
depending on the source of air available at a particular 
facility . 
[ 0109 ] More generally , for any cleaning system con 
structed in accordance with the principles of the present 
invention , the flow rate per inch of any particular outlet slot 
will typically be approximately 100 cubic foot per minute 
per inch of the outlet slot and may be within a first preferred 
range of approximately 80 to 120 cubic foot per minute per 
inch . The flow rate per inch of any particular slot should in 
any event be within a second preferred range of approxi 
mately 50 to 150 cubic foot per minute per inch . 
[ 0110 ] In addition to the primary parameters set forth in 
Tables A and B above , secondary parameters , such as the 
geometry of the main portion 480 , intermediate portion 482 , 
transition portion 486 , and outlet portion 488 of the housing 
chamber 464 are selected to optimize the flow stream S , 
generally and / or for a particular installation environment of 
a cleaning system of the present invention . 
[ 0111 ] The air flow stream S exiting the example cleaning 
system 422 removes debris from the outer surface 436 of the 
screen 430. In addition , at least a portion of the air forming 
the air flow stream S passes through the openings 438 to 
remove debris from the inner surface 434 of the screen 430 . 
Additionally , FIG . 14 illustrates that the area at which the air 
flow stream S impinges on the outer surface 436 is above , 
and typically well above , the depth plane DP determined by 
the depth of the vanes 439. In the example cleaning systems 
described herein , the air flow stream S impinges on the outer 
surface at a location on an upper half of the outer surface 436 
of the screen 430. That is , the example air flow stream S of 
the example cleaning systems described herein impinges on 
the outer surface 436 at a location above a horizontal plane 
extending through the longitudinal axis A of the screen 430 
during normal use of the example rotary screen separator 
420 . 
[ 0112 ] Referring now to FIG . 19 of the drawing , depicted 
therein is a rotary screen separator 520 comprising a second 
example cleaning system 522. As with the example rotary 
screen separator 420 described above , the example rotary 
screen separator 520 may be any screen separator such as the 
example hybrid rotary screen separators 20 , 220 , and 320 
described above and will not be described herein beyond 
that extent helpful for a complete understanding of the 
operation of the second example cleaning system 522. As is 
conventional , the example rotary screen separator 520 com 
prises a screen 530 supported for rotation relative to a frame 
532. Further , the screen 530 defines an inner surface 534 and 

TABLE A 

First 
Preferred 
Range 

Second 
Preferred 
Range Parameter Example 

Source Flow Rate ( CFM ) 
Outlet Slot Length SL 
Outlet Slot Gap SG 
Impingement Angle B 

100 
1391/8 " 

0.045 " 
70 ° 

50-150 
120-144 " 
.040-0.075 
60-80 ° 

25-250 
96-168 " 

0.025-1.00 " 
30-120 ° 

[ 0106 ] A cleaning system constructed according to the 
primary parameters as set forth in the example column of 
Table A above results in the air movement of approximately 
100 cfm per inch at 1.5 psi ( or 41.5 in . of water ) . These 
standard operating parameters can be adjusted up or down 
depending on the source of air available at a particular 
facility . 
[ 0107 ] Alternatively , the following Table B indicates pri 
mary parameters associated with a second configuration of 
the first example cleaning system 422 as shown in FIG . 14B 
that may be varied for a particular operating environment . 
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an outer surface 536 , and holes 538 formed in the screen 530 
extend between the inner surface 534 and the outer surface 
536 . 

[ 0113 ] As can be seen in FIG . 19 , the second example 
cleaning system 522 comprises an air outlet assembly 540 
and a liquid outlet assembly 542. The air outlet assembly 
540 is or may be the same as the example air outlet assembly 
442 described above and thus will not be described herein in 
further detail . The example liquid outlet assembly 542 may 
comprise or be formed by sprinklers 118 described above 
and will also not be described herein in detail . 
[ 0114 ] The second example cleaning system 522 thus may 
clean the screen 530 in an air mode using air , in a liquid 
mode using a liquid such as water , or in a combined mode 
using both air and water simultaneously . Typically , the 
example cleaning system 522 will operate in the air mode 
but will switch to the liquid mode or the combined mode 
when the debris on the screen 530 cannot easily or com 
pletely be cleaned using air alone . 
[ 0115 ] Referring now to FIGS . 20 and 21 of the drawing , 
depicted therein is an outlet assembly 620 that may be used 
in place of the outlet assembly 442 as part of the first 
cleaning system 422 or in place of the outlet assembly 540 
as part of the second cleaning system 522 as described 
above . 

[ 0116 ] The geometry of the example outlet assembly 620 
is or may be similar to that of the example outlet assembly 
442 described above . However , rather than comprising a 
single inlet fitting like the inlet fitting 462 of the outlet 
assembly 442 , the example outlet assembly 620 comprises a 
housing structure 630 and first and second inlet fittings 632 
and 634. Further the example housing structure 630 defines 
a first housing chamber 640 , a second housing chamber 642 , 
a first outlet slot 644 , and a second outlet slot 646. The first 
and second inlet fittings 632 and 634 define first and second 
inlet openings 650 and 652 , respectively . In use , the inlet 
fittings 632 and 634 are both separately connected to a 
conduit system such as the conduit system 454 described 
above such that air flows from the conduit 454 , through the 
first and second inlet openings 650 and 652 , and into the first 
and second housing chambers 640 and 642. Air flowing into 
the first housing chamber 640 flows out of the housing 
structure 630 through the first outlet slot 644 , and air flowing 
into the second housing chamber 642 flows out of the 
housing structure 630 through the second outlet slot 646 . 
[ 0117 ] More specifically , the example housing structure 
630 comprises a housing wall 660 , proximal and distal end 
walls 662 and 664 , respectively , and an intermediate wall 
666 connected to the housing wall 660 between the proximal 
and distal end walls 662 and 664. The example first inlet 
fitting 632 is rigidly connected to , and the inlet opening 650 
is formed in , the proximal end wall 662. The example 
second inlet fitting 632 extends through the proximal end 
wall 662 and the first housing chamber 640 to the interme 
diate wall 666. The example second inlet fitting 634 is 
rigidly connected to , and the second inlet opening 652 is 
formed in , the intermediate wall 666 . 
[ 0118 ] The first outlet slot 644 extends along the length of 
the housing wall 660 from adjacent the proximal end wall 
662 to adjacent the intermediate wall 666. The second outlet 
slot 646 extends along the length of the housing wall 660 
from adjacent the intermediate wall 666 to the distal end 

wall 664. The housing wall 660 may be formed using any of 
the same techniques discussed above with reference to the 
housing wall 470 . 
[ 0119 ] The use of two separate inlet fittings 632 and 634 , 
two separate housing chambers 640 and 642 , and two 
separate outlet slots 644 and 646 result in two separate flow 
streams that impinge upon the screen of the rotary screen 
separator . The use of two separate housing chambers 640 
and 642 reduces differences in back pressure within and 
along the length of the housing structure 630 and thus yields 
two separate flow streams having a more consistent flow rate 
of along the length of the housing structure 630. In some 
situations , the provision of a more consistent flow rate along 
the length of the housing structure 630 can result in 
improved cleaning of the screen and thus justify the addi 
tional structure required by the example housing structure 
630 . 
[ 0120 ] A cleaning system such as the example cleaning 
systems 422 and 522 as described above may be operated 
continuously . Alternatively , either of the example cleaning 
systems 422 and 522 may also be operated periodically or 
asynchronously to save energy . 
[ 0121 ] For example , FIG . 22 of the drawing depicts a 
rotary screen separator 720 comprising a third example 
cleaning system 722. As with the example rotary screen 
separators 420 and 520 described above , the example rotary 
screen separator 720 may be any screen separator such as the 
example hybrid rotary screen separators 20 , 220 , and 320 
described above . The example rotary screen separator 720 
comprises a housing 730 and a screen 732 but will not be 
described herein beyond that extent helpful for a complete 
understanding of the operation of the second example clean 
ing system 722 . 
[ 0122 ] As shown in FIG . 22 , the example cleaning system 
722 comprises a blower 740 , a filter 742 , an outlet 744 , and 
a control system 746. As generally described above , air is 
drawn by the blower 740 through the filter 742 and out of the 
outlet 744 in an air flow stream S to remove debris from the 
screen 732 . 
[ 0123 ] The example control system 746 comprises a con 
troller 750 and at least one of a timer 752 , a clean button 754 , 
and a debris sensor 756. The clean button 754 is accessible 
to the operator and generates a CLEAN signal when pressed . 
The debris sensor 756 is or may be an optical or other sensor 
capable of generating a DEBRIS signal when debris has 
built up on the screen 732 of the rotary screen separator 720 . 
[ 0124 ] The example controller 750 may control the blower 
740 to operate based on a predetermined schedule ( e.g. , 
periodically ) when the rotary screen separator 720 is oper 
ating using the timer 752. An ample of a predetermined 
schedule would be for the controller 750 to turn the blower 
740 ON for 20 seconds and then OFF for 3-5 minutes . 
[ 0125 ] In response to the asynchronous generation of the 
CLEAN signal by the pressing of the clean button 752 
and / or of the DEBRIS signal by the one or more debris 
sensors 756 , the controller 746 may be configured to operate 
the blower 740 for a preset time period ( e.g. , 20 seconds ) , for 
as long as the CLEAN and / or DEBRIS signals are present , 
or in a pattern predetermined effectively to remove debris 
from the screen of the separator 720 . 
[ 0126 ] In addition , the controller 750 may be configured to 
perform logic operations that operate the blower 740 based 
on the information generated by one , two , or all of the timer 
752 , clean button 754 , and debris sensor 756 . 
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( 0127 ] In addition , a control system such as the example 
control system 746 may be used in conjunction with the 
example cleaning system 442 described above in reference 
to FIG . 18. In that case , in addition to or instead of operating 
the blower , the control system may be connected to gate 
valves such as the gate valves 458 to appropriately clean one 
or more of the separators 420 , 420a , and 420b . And a clean 
button such as the clean button 754 and / or debris sensor such 
as the debris sensor 756 may be associated with each of the 
separators 420 , 420a , and 420b . Such an arrangement opti 
mizes the expense of the blower by allowing a single blower 
to run continuously to service multiple separators or be 
continual , timed , multiple continual , and multiple with 
timed on and off , multiple with differing times on , or 
multiple with differing times and offs . The exact control 
parameters will depend on factors such as the specifics of the 
separator or separators , the nature of the material being 
processed , and possibly energy ( electricity ) prices . 
[ 0128 ] While the example outlet assembly 442 defines an 
elongate slot of certain preferred dimensions , multiple 
smaller slots or openings may be used in addition or instead . 
Further , a wider slot with more air at lower pressure may 
also be used . 
[ 0129 ] While the present invention is illustrated by 
description of several embodiments and while the illustra 
tive embodiments are described in detail , it is not the 
intention of the applicants to restrict or in any way limit the 
scope of the appended claims to such detail . Additional 
advantages and modifications within the scope of the 
appended claims will readily appear to those sufficed in the 
art . The invention in its broader aspects is therefore not 
limited to the specific details , representative apparatus and 
methods , and illustrative examples shown and described . 
Accordingly , departures may be made from such details 
without departing from the spirit or scope of the invention . 

What is claimed is : 
1. A cleaning system for a screen of a rotary screen 

separator , the screen having a substantially cylindrical shape 
extending along a longitudinal axis for a screen length , the 
outer surface of the substantially cylindrical screen being 
perforated to admit a flow of liquid , the rotary screen 
separator for processing feed material comprising liquids 
and solids , the cleaning system comprising : 

a housing , extending substantially the screen length par 
allel to and offset from the longitudinal axis and situ 
ated outside of the outer surface of the screen defining 
at least one housing chamber , the housing chamber 
defining at least one inlet opening , and at least one 
outlet slot having an outlet slot axis extending parallel 
to the longitudinal axis and substantially the screen 
length , the outlet slot being in fluid communication 
with the housing chamber ; and 

an air source ; and 
a conduit system operatively connected between the inlet 

opening of the housing and the air source ; 
wherein , when activated , air flows from the air source 

through conduit system , through the inlet opening , into 
the housing chamber , and out of the housing chamber 
through the at least one outlet slot the air forms a 
laminar flow within a flow plane as the laminar flow 
impinges on the screen to remove debris from the 

defining at least one housing chamber , at least one inlet 
opening , and at least one elongate outlet slot , where each 
elongate outlet slot is arranged to direct an air flow stream 
such that the air flow streams impinge on the screen to 
remove debris from the screen . 

3. A cleaning system as recited in claim 1 , further com 
prising at least one water jet configured to spray water onto 
the screen of the rotary screen separator . 

4. The cleaning system as recited in claim 1 , in which each 
of the at least one outlet slot defines a slot length dimension 
of 96-168 " and a slot gap dimension of 0.025-1.00 " . 

5. The cleaning system of claim 1 , wherein the housing 
defines a plurality of housing chambers longitudinally 
arranged within the housing and wherein the at least one 
outlet slot comprises a corresponding plurality of slots , each 
slot defined by its corresponding housing chamber and each 
slot axis being aligned to be colinear to each other and 
parallel to longitudinal axis such that the corresponding 
plurality of slots extend substantially the screen length . 

6. The cleaning system of claim 1 , further comprising : 
a liquid outlet assembly comprising : 

at least one sprinkler situated outside of the screen and 
oriented parallel to each of the longitudinal axis and 
the outlet slot , the spray issuing from the at least one 
sprinkler to strike the outer surface to form a spray 
pattern whose major axis is parallel to a line where 
the flow plane intersects the outer surface of the 
screen nearest to the outlet slot . 

7. The cleaning system of claim 6 , wherein the liquid 
outlet assembly additionally comprises : 

a liquid outlet housing in fluid communication with the at 
least one sprinkler , the liquid outlet housing being 
situated to extend substantially the screen length par 
allel to the longitudinal axis and residing outside of the 
outer surface of the rotary screen . 

8. The cleaning system of claim 1 , further comprising : 
a debris sensor to : 

survey the outer surface of the screen ; 
to detect the presence of debris thereon ; and 
to generate DEBRIS signals indicative of debris when 

detected ; 
a controller to : 
receive the DEBRIS signals the debris sensor gener 

ates ; 
to evaluate , at least , the DEBRIS signals the debris 

sensor generates ; 
selectively to activate the air supply source , in light of 

the received DEBRIS signals . 
9. A rotary screen separator for processing feed material 

comprising liquids and solids , the rotary screen separator 
comprising : 

a screen having a substantially cylindrical shape extend 
ing along a longitudinal axis for a screen length , the 
outer surface of the substantially cylindrical screen 
being perforated to admit a flow of liquid ; 

the rotary screen separator defining an input port and an 
output port and including : 
a drive system for rotating the screen ; and 
at least one vane structure ; 

a cleaning system comprising : 
a housing , the housing extending substantially the 

screen length parallel to and offset from the longi 
tudinal axis and situated outside of the outer surface 
of the screen and defining : 

screen . 

2. A cleaning system as recited in claim 1 , in which the 
cleaning system comprises a plurality of housings each 
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one housing chamber , at least one inlet opening , and 
a plurality of outlet slots , each outlet slot having an 

outlet slot axis aligned to be collinear one with 
each other outlet slot axis , the plurality of outlet 
slots extending parallel to the longitudinal axis 
such that the plurality extends substantially the 
screen length , each of the plurality of outlet slots 
being in fluid communication with the housing 
chamber ; 

an air source for supplying air at the inlet opening to 
flow out of the plurality of outlets slot along a flow 
plane such that the air flow stream impinges on the 
screen to remove debris from the screen , and 

a conduit system operatively connected between the 
inlet opening of the housing and the air source ; 

wherein operation of the drive system to rotate the sepa 
rator causes the at least one vane structure to displace 
the feed material along the longitudinal axis ; 
air flows from the air source through conduit system , 

through the inlet opening , into the housing chamber , 
and out of the housing chamber through the plurality 
of outlet slots in at least one laminar air flow stream 
extending along a flow plane ; and 

the housing is arranged relative to the screen of the 
screen separator such that the laminar air flow stream 
impinges on the screen to remove debris from the 

the at least one outlet slot of the first housing and the at 
least one outlet slot of the second housing being 
arranged so that air issuing from the at least one outlet 
slot of the first housing and the at least one outlet slot 
of the second housing forms a laminar air flow such that 
the laminar air flow stream impinges on the screen . 

14. A rotary screen separator as recited in claim 13 , in 
which the cleaning system further comprises at least one 
water jet configured to spray water onto the screen of the 
rotary screen separator . 

15. The rotary screen separator as recited in claim 13 , in 
which each outlet slot defines a slot length dimension of 
96-168 " and a slot gap dimension of 0.025-1.00 " . 

16. The rotary screen separator of claim 13 , further 
comprising : 

a liquid outlet assembly comprising : 
at least one sprinkler situated outside of the rotary 

screen and oriented parallel to the longitudinal axis , 
the spray issuing from the at least one sprinkler to 
strike the outer surface to form a spray pattern whose 
major axis is parallel to a line where the flow plane 
intersects the outer surface of the screen in a line 
nearest to the outlet slot . 

17. The rotary screen separator of claim 16 , wherein the 
liquid outlet assembly additionally comprises : 

a liquid outlet housing in fluid communication with the at 
least one sprinkler , the liquid outlet housing being 
situated to extend substantially the screen length par 
allel to the longitudinal axis and residing outside of the 
outer surface of the rotary screen . 

18. The rotary screen separator of claim 13 , further 
comprising : 

a debris sensor to : 
survey the outer surface of the screen ; 
to detect the presence of debris thereon ; and 
to generate DEBRIS signals indicative of debris when 

detected ; and 
a controller to : 

receive the DEBRIS signals the debris sensor gener 
ates ; 

to evaluate , at least , the DEBRIS signals the debris 
sensor generates ; 

selectively to activate the air supply source , in light of 
the received DEBRIS signals . 

screen . 

10. A rotary screen separator as recited in claim 9 , in 
which the flow plane extends substantially parallel to the 
longitudinal axis of the screen . 

11. A rotary screen separator as recited in claim 9 , in 
which the flow plane substantially extends through an axis 
of the screen . 

12. A rotary screen separator as recited in claim 9 , in 
which the cleaning system comprises a plurality of housings 
each defining at least one housing chamber , at least one inlet 
opening , and at least one elongate outlet slot , where each 
elongate outlet slot is arranged to direct an air flow stream 
such that the laminar air flow streams impinge on the screen 
to remove debris from the screen . 

13. A rotary screen cleaning system comprising : 
first and second housings each defining at least one 
housing chamber , at least one inlet opening , and at least 
one outlet slot having an outlet slot axis , the outlet slot 
axis of the at least one outlet slot of the first housing 
being collinear with the outlet slot axis of the at least 
one outlet slot of the second housing ; 


