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i | DANIEL G. LAMB, JR., State Bar No. 101685 CHLED
TRACEY L. DELANGE, State Bar No. 179504
2 | BROBECK, PHLEGER & HARRISON LLP C2HAY 1T PH 1:37
12390 El Camino Real cLerr
3 San Diego, California 92130-2081 gk LS BT ST gl T
Telephone:  (858) 720-2500 DUTRERIDLTRT Or Lglp i
4 Facsimile:  (858) 720-2555
AL uT ¥
b Attorneys for Plaintiff
6
7
g UNITED STATES DISTRICT COURT
9 SOUTHERN DISTRICT OF CALIFORNIA
10
11| US. FILTER/WHITTIER, INC. § Civil Action No. OO?M €
12 Plaintiff, ) COMPLAINT FOR
13 ) DECLARATORY JUDGMENT OF
V. ) PATENT NONINFRINGEMENT
) AND INVALIDITY
14 | CLIFFORD J. HENSLEY )
)
15 Defendant. Y Jury Trial Demanded
16 )
17 )
18
19 Plainti'ff, by and through its undersigned attorneys, complains and alleges as
20 follows:
21 1. This is an action for a declaratory judgment that United States Patent No.
22 5,635,080 (““080 Patent”) is invalid and unenforceable and not infringed by plaintiff U.S.
23 Filter/Whittier, Inc. A copy of the ‘080 Patent is attached as Exhibit A.
24 PARTIES
25 2. The plaintiff U.S. Filter/Whittier, Inc. is a corporation organized and existing
26 under the laws of the State of Delaware, with its principal place of business located at
512442 E. Putnam Street, Whittier, California 90602.
1.
COMPLAINT FOR DECLARATORY JUDGMENT OF
— \ PATENT NONINFRINGEMENT AND INVALIDITY
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3. The defendant Clifford Joe Hensley (“Hensley™) is, on information and
belief, a citizen of the State of Texas residing at 185 Quail Run in Odessa, Texas.
JURISDICTION AND VENUE
4. This Court has jurisdiction over this matter pursuant to 28 U.S.C. §§ 1331,

1338, and 2201.
5. Venue is proper in this judicial district pursuant to 28 U.S.C. § 1391(b).
FACTS
0. U.S. Filter/Whittier, Inc. is in the business of, inter alia, manufacturing,

using, and selling a walnut shell filtration system known as the Auto-Shell II.
7. Upon information and belief, Hensley is the owner of all right, title, and

interest in and to the ‘080 Patent.

8. On or about October 15, 2001, Hensley commenced a lawsuit in the United

- States District Court for the Southern District of Texas (Civil Action No. 01-CV-2325)

against U.S. Filter/Whittier, Inc. alleging infringement of the ‘080 Patent through the
manufacture, use, and sale of its Auto-Shell II. On or about April 4, 2002, upon motion by
U.S. Filter/Whittier, Inc., the Court dismissed, without prejudice, Hensley’s claim for
infringement of the ‘080 Patent. As a result, U.S. Filter/Whittier, Inc. has a reasonable
apprehension that Hensley will commence another lawsuit if U.S. Filter/Whittier, Inc.
continues to make, use, or sell the Auto-Shell II.

9. Hensley’s allegations give rise to a case of actual controversy within the
jurisdiction of this Court, pursuant to 28 U.S.C. §§ 2201 and 2202.

COUNT I: NON-INFRINGEMENT, INVALIDITY, AND UNENFORCEABILITY

10.  U.S. Filter/Whittier, Inc. repeats each allegation of paragraphs 1 through 9 as
if fully set forth herein.

11.  U.S. Filter/Whittier, Inc. has not infringed and is not infringing the ‘080

Patent.

COMPLAINT FOR DECLARATORY JUDGMENT OF
PATENT NONINFRINGEMENT AND INVALIDITY
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12.  The ‘080 Patent is invalid and unenforceable for failing to meet one or more
of the requisite conditions for patentability specified by Title 35 of the United States Code,
including without limitation §§ 102, 103, and 112.

13.  To resolve the legal and factual questions raised by Hensley and to afford
relief from the uncertainty that Hensley’s allegations have caused, U.S. Filter/Whittier,
Inc. is entitled to a declaratory judgment that it does not infringe the ‘080 Patent and that
the ‘080 Patent is invalid and unenforceable.

PRAYER FOR RELIEF

WHEREFORE, U.S. Filter/Whittier, Inc. requests that this Court enter a judgment
declaring and adjudging that:

A.  U.S. Filter/Whittier, Inc. does not infringe the ‘080 Patent;

B.  The ‘080 Patent is invalid;

C.  U.S. Filter/Whittier, Inc. recover its costs and attorney’s fees incurred in this
aﬁtion; and

D.  U.S. Filter/Whittier, Inc. have such further relief as the Court may deem just

and proper.

DATED: May 17, 2002 BROBECK, PHLEGER & HARRISON LLP

B;giﬁﬂwm
racey LUDelefige

William F. Lee (admission pro hac vice
Rznding)
ark D. Selwyn (admission pro hac
vice pending)-
Hale and Dorr LLP
60 State Street
Boston, Massachusetts 02109
Tel: 617-526-6000
Fax: 617-526-5000

Attorneys for Plaintiff U.S.
Filter/Whittier, Inc.

COMPLAINT FOR DECLARATORY JUDGMENT OF
PATENT NONINFRINGEMENT AND INVALIDITY
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DEMAND FOR JURY TRIAL

U.S. Filter/Whittier, Inc. demands a trial by jury on all issues so triable.

DATED: May 17, 2002 BROBECK, PHLEGER & HARRISON LLP

By:

agl
./

racey L{Delarge

William F. Lee (admission pro hac vice

pending)

Mark D. Selwyn (admission pro hac
vice pending)

Hale and Dorr LLP

60 State Street

Boston, Massachusetts (02109

Tel: 617-526-6000

Fax: 617-526-5000

Attorneys for Plaintiff U.S.
Filter/Whittier, Inc.

COMPLAINT FOR DECLARATORY JUDGMENT OF
PATENT NONINFRINGEMENT AND INVALIDITY
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United States Patent ;9 (1 Patent Number: 5,635,080
Hensley 451 Date of Patent: Jun. 3, 1997
[34] FILTER SYSTEM WITH EXTERNAL Primary Examiner—Robert 1. Popovics

SCRUBBER (57 ABSTRACT

[76] Inventor: Clifford J. Hensley, P.O. Box 3147,

Odessa, Tex. 79760 Method and apparatus by which contaminants are removed

from a liquid flowing through a filter vessel having an inlet
for providing a contaminated liquid flow into one end

[21]  Appl. No.: 559,991 thereof and an outlet through which filtered tquid can exit
. the vessel. A filter screen supports a relatively large quantity

2] Fled:  Now 17,1995 of particulate filter media within the filter vessel on the filter
[51] Int CL® BOID 24/46  screen for normal filter operation and captures contaminants
[52] US. Cl o 210/792; 2104269; 210/280; by flowing contaminated liquid through the inlet whils
210/807  filtered liquid exits through the filter screen and outlet,

[58] Field of Search ....mermeermscssscnne. 2100269, 270, leaving the contaminants on the fitter media. The system

210275, 279, 280, 792-796, 503, 867  automatically occasionally cleans the media in a unique
cleaning cycle, that includes one or a pherality of closed loop

[56] References Cited . flow paths that fluidizes the media within one filter vessel

and cleans fhe media externally of the filter vesscl by

US. PATENT DOCUMENTS flowing the fluidized filter media along the closed loop flow

395070 1211388 path, The closed loops each include a fluidizing nozzle in the

791431 51905 filter yessel and a scrubber vessel externally thereof to

4071452 11978 FPHEIE wemmscsscsmsummserrmmsmssasssasses fiuidize the media while concorrently flowing the fioidized

4496464 1/1985 Hensley e 2000269 media along the closed loop where it is scabbed and

2-2:;’?% lﬂ:g‘g E:OS? e smsmssar e gigggg returned to the filter vessel as cleaned media while dirty

AB6609 1989 Hetsley oo 2107702 :hc;":y;:tf is discharged from the scrb vessel and leaves
4,966,698 10/1990 Hensley wooomeeoomrrvrvorrrrr 210269
5,171,443 12/1992 Brated .ecemicicsssr s 2100269

5407574 411995 HeNsley —eememusssmsssmisscsssscermne 2100269 12 Claims, 3 Drawing Sheets

> EXHIBIT A~
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1

FILTER SYSTEM WITH EXTERNAL
SCRUBBER

BACKGROUND OF THE INVENTION

My priar U.S. Pat. Nos. 4,496,464 and 4,966,698 disclose
a filter system that has a filter media comprising particles of
filter material contained within a vessel. Liquid flows
through the filter media of the vessel, removing unwantzd
contaminants from the flowing Hquid. The present invention
is an improvement over the filter apparatus set forth in my
previous U1.S. Pateats and the prior art cited therein, and to
which reference is made for further background of this
invention as well as mentioning the prior art.

The cited media of this invention includes pecan hulls, or
amixture of pecan hulks, walnut hulls, apricot pits, and many
other useful media substances including sand as well as
natural and synthetic media substances of various compo-
sition, The present invention sets forth 2 new filter system
that utilizes these and other various filter media, wherein the
filter medija is scrubbed and cleaned externally of the main
filtering vessel, thereby cleaning the media from time to time
by removing a small portion of the media from the large
portion of the media that remains within the vessel, and
scrubbing the removed media clean, thereby rejuvenating it
for rense.

One of the major problemns found in many of the filter
systems of the above type that are in use today is the inability
to maintzin & uniform cross-sectionat area of the media bed.
The zctnal throughpat area of a filter system has been found
to be a function of the cross-sectional area that can be
cleaned rather than the actual area of the filter vessel or filter
bed. For example, in an original filter bed that used 78.5
square feet of area, the usable cross-section of the filter bed
was found to be less than 50 square feet (8 foot diameter).
This disparity between the theoretical and actual areas is
directly related to the difficulty in maintaining turbulent flow
adjacent to the vessel wall during backwash.

Applicant has found that when an area of the filter cannot
be penetrated by the backwash flow, this area no longer
functions satisfactorily for filtration and cannot be recovered
by prolonged ineffectnal backwash, and therefore it no
longer functions as part of the filtering media.

Ancther problem with some 2bove prior art filter arrange-
ments lay ir its operation as well as in its design. Starting
and stopping flow through the filter canses the media to
cyclicly decompress ard then to recompress. This cyclic
action of the media allows trapped particles within the filter
media to be released when the flow through the filter media
is resumed, thercby increasing the comcentration of the
contaminants contained within the filtered liquid. It has baen
found to be poor technique to allow shut down of the filters
as a throughput control because this action is very detri-
mental to the efficiency of the deep bed filter. This shutdown
allows bacteria to grow withfn the bed as well as causing the
oil wetted particles to bind the media together. Hence,
operating the filter at maxiranm theoughput for a portion of
the day, and off for the balance, reduces the quality of the
filtered stream.

It is a common practice to attenupt to alleviate some of
these problems by using a surfactant to clean the filter bed,
however this canses the resultant filter bed to become very
slow in trapping particles following the backwash cyele.
‘This canses the filter system to pass the particles through the
filter bed for as much as 30 to 60 minutes after carrying out
the backwash cycle, which further reduces the quality of the
separated stream.

2
The present invention overcomss the foregoing draw-
backs and achieves new and desirable results by the provi-
sion of an improved filter system along with a method of
operation; and, further provides for such an improvement to

5 be retrofitted to many existing prior art filter vessels to
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thereby advantageously allow the old systam to be upgraded
and unexpectedly improved, as will be better and more fully
appreciated later on as this disclosure is more fully digested.

Thronghout this disclosnre, the term “contaminated
water” and “dirty water” is intended to include any liquid
having foreign particles admixed therein that must be scpa-
rated from the liquid and discarded, or retained because of
it value.

SUMMARY OF THE INVENTION

This invention comprehends a new filter system and
method of operation therefor. The system includes a filter
vessel within which a filter media is supported. The media
includes various put shells or hulls, such as walout hulls or
shells, and apricot pits, as well as other useful substances or
a mixture thereof. Dirty liquid flows into the vessel and
through the filter media in a particular manner in order for
the fiter media to remove the unwanted substances or
contaminants from the liquid, and vice versa. The new filter
system utilizes a filier media that is cleaned from time to
time by camying out a backwash cycle, whercin fluidizing
and cleaning of the bed is accomplished by circulating the
fluidized bed in a closed loop that includes a scrubing and
separation vessel located externally of the filtering vessel.

More specifically, the filter media is rejuvenated during a
backwash cycle wherein the filter media is fluidized by
isolating the filter vessel and circulating the dirty liquid
comtained within the vessel in a manner to finidize the media
contained within the vessel. During this time a stream
containing the contaminated, fludized, dirty media aed water
is removed from the filtering vessel and directed through a
closed loop apparatus that includes a scrubber and separa-
tion vessel. The removed stream of fluidized media is
cleaned and separated from the dirty liquid as it flows
through the scrubbing and separation vessel. The separated
media along with a small portion of the scrub water is
yeplaced within the filter vessel as cleaned media, and the
residual dirty scrub liquid flows to a scrub liquid holding
tank for subsequent treatment or discarded. This scrubbing
operation continues until all of the filter media kas made
sufficient trips through the closed loop apparatus to have
been satisfactorily cleaned.

‘The invention preferably is camried out by substituting the
novel closed loop apparatus of this invention for the corre-
sponding prior art apparatus found on old filter systems of
varicus types.

In one embodiment of this invention, a plurality of closed
loop apparatys are connected in parallel respective to one
another and connected to a filter vessel, with the closed
loops bzing spaced from one another and, when actuated,
jointly cooperate together to fluidize all of the filter media
contained within the filter vessel, whereupon a proportionate
quantity of the fluidized filter media is pumped through each
of the closcd loops, thus subjecting all of the filter media
contained within the filter vessel to a cleaning and rejuve-
bation action,

Accordingly, a primary object of the present invention is
the provision of methed and apparatus for filtering contami-
nants from a stream of dirty lignid by flowing the dirty liquid
through a filter system having a filler media, leaving the
contaminants on the filter media, and subsequently cicaning

EXHIBIT A
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the filter media from time to time when the media becomes
loaded with the separated contaminants in order to rejuve-
nate and theseby avoid the cost of replacing the filter media,

Another object of this invention is to provide method and
apparatus by which a contaminated stream of liquid is
filiered dnring one interval of tims to provide separation of
contaminants from a contaminated liquid, and then scrub-
bing the flter media in a new and uncbvious manner during
another interval of time, with the filtering step and cleaning
step each occurring within separate vessels.

A further object of this invention is to disclose and
provide a method of filtering a stream of dirty liquid by
flowing the dirty liquid into a filter vessel having a liquid
space and a filter media space, The dirty liquid flows through
the filter media thereby leaving the contaminant within the
media, so that clean, filtered liquid exits the filter vessel,
Thereafter, as the media becomes loaded with the
contaminates, the vessel is isolated, fluidized, and circnlated
through a plurality of closed loop apparatus, each having a
scrub vessel externally of the filter vessel, and a fluidizing
nozzle within the filter vessel, As the fluidized media flows
along the plurality of parallel streams provided by the closed
loops, the media is saubbed clean. The flnidized media
makes multiple passes through the closed loops. The scrub
and separating vessel of each of the closed loops is distinet
from the filter vessel. The circulating media is scrubbed as
it flows through the scrub vessel and is thereafter returned to
the associate mozzle located within the filter vessel. This
operation contipucs until all of the media has been cleaned
suficiently to restore the filter media to a rejuvenated
condition, wherenpon the filtering operation is resumed.

A still further object of this invention is to provide a new,
useful, and unobvious filter system having particles of filter
media contained within a filtering vessel which filters solids,
hydrocarbons, and other unwanted material from a flowing
liquid, and wherein the filter media occasionally is finidized
and translocated from the filter vessel into a scrub vessel
where it is scrubbed clean of the filtered products. The
removed products are then discharged from the system. The
scrubbing and filtering action is carried out within different
vessels. The filtering operation is resumed after the media
has been scrubbed clean of the products.

5till another object of the present invention is the provi-
sion of a filter device having a filter media made mostly from
crushed not shelis or hulls and supported by 2 filter screen
wherein a dirty stream of lignid is cleaned as it travels
through the media and screen, and wherein the filter media
eventually becomes loaded with the removed substance and
is therefore subsequently scrubbed and cleaned as it is
circulated through a scub vessel spaced from the filter
vessel, and wherein the removed substance is trapsfemred
into the scrub water which exits the system leaving a
rejuvenated filter media ready to resume the filtering opera-
tion. ‘

These and various other objects and advantages of the
invention will become readily apparent to those skilled in
the art upon reading the following detailed description and
claims and by referring to the accompanying drawings.

The above objects arc attained in accordance with the
present invention by the provision of a method for use with
apparatus fabricated in a manner substantizlly as described
herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a part diagrammatical, part schematical, side
elevational view of a filter system made in accordance with
the present invention;
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4

FIG. 2 is an cnlarged, side elevational view of part of FIG.
1;

FIG. 3 is an enlarged, diagrammatical, side elevational
view that set forth additional details of FIG. 2;

FIGS. 4-9 diagrammatical set forth the method of the
present invention;

FIG. 10 i5s a schematical representation of the invention
diagrammatically showing a modification of the filter appa-
ratus disclosed in the faregoing Figures; and,

FIG. 11 is a broken, detailed, side elevational view which
discloses additional features of the closed loop apparatus of
the invention and illustrates the closed loop in combination
with a filter vessel.

DETAILED DESCRETION OF THE
FREFERRED EMBODIMENTS

In the figures of the drawings, and in particular FIGS. 1-3
and 10, there is disclosed a filter system 10 made in
accordance with the present invention. The system 10, as
scen in the figures of the drawing, include a relatively large
filter vessel 12, that supports a relatively smail scrub and
separator vessel 14, hereinafter referred to herein as a scrub
vessel. Dirty filter media and scrub water from the filter
vessel 12 occasionally flows through the scrub vessel where
it is cleaned and separated from the contaminants that have
been removed from the water and deposited on the filter
media. A scrub water holding tank 16 is arranged adjacent to
filter vessel 12 and preferably is of equal or greater volume
respective to the filter vessel 12.

Dirty water inlet 17 provides a source of dirty water or
dirty liquid to be filtered by the systemn in order to realize
clean or treated water. A pump 18 is driven by a suitable
motor 20 and, as seen in FIG. 11, has an inlet or suction 22
and an ontlet or discharge 24 connmected to fluidize the
contents of the filtering vessel 12, and to scrub contaminants
from the fluidized media as it fiows in a closed loop between
the scrub and filter vessels. The scrub vessel 14 has an outer
shell 26 to which there is connected a separated media
discharge 27 lcading to a finidizing nozzle 28, and a sepa-
rated dirty water outlet 29 leading to the scrub water holding
tank 16. The scrub vessel 14 separates dirt, debris,-
hydrocarbons, and other snbstances from the filter media in
a marner that will be more fully described later on herein,

In FIG. 3, valves 30, 32, 34, 36, and 38 are arranged to
control the flow of the fluid streams associated with the
system 10. Assuming that the dirty liquid to be treated is
ordinary sea water, and that the contaminapt is the sub-
stances normally found suspended in sea water which, for
one reason or another must be removed and discarded, it will
be noted that the sea water enters the dirty water inlet 17 of
the system at junction 3%, where it is divided into the
iltustrated two parallel streams that are connected to valves
30 and 32, respectively, and which in turn are connected to
the upper and lower interior spaces of the filtering vessel 12,
as best seen illustrated in FIG. 11.

Valve 34 of FIG, 3 controis the flow of the separated
liquid stream that is discharged from the scrub vessel 14 and
flows on to junction 35, where the stream is divided into the
iltustrated two paralle] streams that are connected to valve
36 and to the dirty scrub water storage vessel 16, respec-
tively. The valve 36 is connected to control flow betwesn
junctions 35 and 37, Valve 38 is connected to control flow
from junction 37 to the filtered liguid outlet, sometime
referred to as a treated or clean water cutlet or discharge.

The scrub vessel 14 of FIGS. 3 and 10 has a separator
outlet screen 40 arranged along the longitudinal central axis

EXHIBIT A



Case 3:02-cv-009.L-CGA Document 1 Filed 05/1.2 Page 13 of 19

5,635,080

5

41 thereof, and forms an annulus 42 therewith along which
fluidized media flows during the cleaning, scrubing, and
separating step. The separator and scrub screen 40 is pref-
erably of a cylindrical configuration, and having a closed
upstream ¢nd thereof opposed to an open downstream end
thereof. The downsiream end forms the separated dirty water
discharge 29. The screen 40 preferably has a multiplicity of
small openings formed therein, similar to the openings in the
filter screen 44 of the filter vessel 12, which preciude
passage of the filter media particals thercthrough and admits
passage of the liquid bearing the scrubbed or removed
contaminants to pass from the annulus 42, and into the
interior of the cylindrical screen 40. The dirty scrub water
exits axially of the downstream end of the screen as it is
discharged from vessel 14. The discharged dirty scmb water
continues along separated dirty water outlet 29, through the
valve 34, while the cleancd media exits the annulus 42 and
enters the discharge 27 to supply the nozzle 28 with fluid-
izing material during the cleaning and separation process, as
the cleaned media, along with the residual liquid, is returned
to the filter vessel.

The filtering screen 44 of FIGS. 3 and 10 has a peripheral
edge thereof aftached to the circumferientially extending
sidewalls that form the vessel 12. The filtering screen 44
sapports a filter bed 46 thereon, The top 48 of the bed 46 is
located below and adjacent the fluidizing nozzle 28, leaving
liquid space 50 in the upper end of the vessel 12, Nozzle 28
is arranged to fluidize the entire filter bed 46 during the
cleaning process, leaving no quiescent zones thersin.

A computerized control panel 52 of FIG. 3 provides
intelligence and sends appropriate signals along electrical
conduits 54 and 56 for actating valves 30-38 and for
controlling the action of pump motor 20 in a logical,
predetermined, sequence as will be more fully appreciated
after this disclosure has been more fully digested. A valve
contro] device is suitably connected for appropriately actu-
ating each of the valves 30-37. Numeral 56 illustrates the
power input from the contro! panel to the valve 30, for
example, while numeral 57 indicates a source of power for
the pump motor 20, for example.

The ontlet of the nozzle 28 of FIGS. 3 and 10 is shown
spaced above and perpendicularly disposed respective to a
fill-line 48 of the filter media 46; however, the outlet can be
located at other elevations respective to the fill-line 46, if
desired. Alternatively, depending on the geometrical con-
figuration of the filter vessel, the nozzle can be arranged
tangentially respective to the vessel side watls and directed
towards an area adjacent the screen when deemed desirable
te do so.

Provision can be made for momentarily connecting junc-
tion 35 to the inlet 31 for flushing the closed loop, and
thereafter connected to an appropriate disposal facility 16
for disposing of dirty scrub water, except in those instances
where the contaminant is valuable and it is desired to be
retained for subsequent commercial exploitation. A float
actuated valve means can be arranged to remove compress-
ible fluid from the uppermost eird of the filier vessel 12

In FIGS. 1-4, the filter vessel 12 is shown in pormal
filtering operation with the settled filter media 46 shown
supported within the vesset 12 with the screen 44 separating
the media from the filtered liquid chamber 51, and with the
filter media 46 separating the dirty liquid contained within
the upper part 50 of the vessel from the screen 44,
Filtration and Clean-Up Sequence:

1. Filtration . . . 30 hours more ar less

2. Fluidization . . . instantaneous
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3. scrubbing . . . 10 mioutes under normal conditions

4, Seitling . . . less than 1 minute

5. Normalization . . . Iess than 1 minute
Return to Step 1.

As seen in FIGS. 3 and 4, dirty water is pumped by any
suitable means to provide the ditty water souree 17, and then
through inlet pipe at valve 30 near the top of vessel 12. The
liquid flows down through the media bed, then out through
the screen where solids are trapped and remain in the media
bed, and the clean water exits down through the clean water
outlet, The filtration mode preferably is controlled by a timer
or pressure differential sensor which can be set to accom-
modate different types and severity of liquid contaminants.
If the liquid is much more contaminated than the usval welt
water, the filtration sequence will have to be of much shorter
duration, and the media bed rejuvenated more often. If the
water contains low amounts of solids, the filtration time can
be extended becanse rejuvenation and discharge will not be
needed quite as often.

When the time has elapsed for the filtration mede, or
when the pressure drop across bed has unduly increased, the
outlet valve 38 for clean water (see FIG. 3) will shut off and
no more dirty water will enter the vessel throngh feed pipe
17. The system is now isolated as seen in FIG. 5A. Then
valve 32 is opened while valve 30 is closed (see FIG. 3), thus
placing the filter system into the configuration of FIG. 5B,
whereupon dirty makeup water is snpplied within chambexr
51,

Next, as seen in FIG, 6, the scrub and fiuidization pump
18 will turn on and begin pulling the water and media up
through the top of the filter vessel by the parap suction at 23.
Simnltaneously the fluidization commences due to the action
of the fluidizing nozzle 28. The water and filter media flows
up through the intake 22, through the pump 18, outlet pipe
24 apd through anoulus 40 of scrub vessel 14 where the
separation and cleaning takes place. The scrubbed media
remrned at 27 to nozzie 28 and flows back out into the vessel
as seen illustrated in FIGS. 3 and 6, for example. By flowing
the water throagh the closed loop in this described manner
it exits the nozzle 28 where it is directed through the middle
of the filter vessel, onto the center of the screen, and flows
thereacross and thereafter impinges against the sides of the
filter vessel 12. Then it fiows back up to the pump intake 23,
as shown in FIG. 7. Thus the flow forms a toroidal flow path.
‘The fluidization mode is carried out during the entire clean-
ing process, and as time passes, the filter media becomes
progressively cleaner each pass of the media through the
scrub vessel.

In FIG. 6, once the bed has been fluidized, the discharge
outlet valve 34 (ses FIG. 3) will remain opened and pamp
motor 20 will remain turned on to continuously fluidize and
scrab the bed as it passes through the serub vesse] 14. The
cylindrical scrub and separation screem 40 leading to the
scrub vessel outlet 29 will clean the dirty media with scrub
water and remove the contaminants from the media, The
scrabbed media exits the annulos 42 and continues to flow
on to the nozzle 28.

The scrub and separator screen acts as a separator as the
media, along with sufficient water to maintain fluidization, is
cleaned and returned to the nozzle. The scrub screen will
hold back the media, but the unwanted solids, dirt, and other
contaminants will be washed through the screen openings,
into the dirty scrub water central passage connected at 29,
through valve M where the water is discharged at junction
35 to the scrub water holding vessel 16, as seen in FIG. 7.
Discharge time may be as little as ten minutes nader normat
sca water filtering conditions.

EXHIBIT A
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It is preferred that the scubber 14 bave a capacity that
measures about 5% of the volume of the dirty liquid to be
scrubbed, and that the scrub and separator part of the system
have a flow rate that passes the entire volume of the dirty

liquid therethrough in less than one minute, whereby any 5

selected quantity of the filter media will make at least 10
trips through the cleaning and separating vessel during a ten
minute cleaning cycle, for example only.

In FIGS. 3 and 7, once the cleaning step of FIG. 6 is

completed, the system enters the purge and seftle mode by 10

closing valve 32 while valve 30 is opcned and the system is
purged by dischargipg the residual dirty scrub water into the
scrub water holding vessel 16,

Next, as seen in FIG. 8, the outlet discharge valve 34 will

close and the fluidization pump motor 20 will turn off. This 15

allows the media to gravitate back onto the filier screen 44
to form a rejuvenated bed as seen in FIG. 8. In FIG. §,
following the scrubbing step of FIG. 6 and the purge and
scitle step of FIG. 7, the system is allowed to settle for 30

seconds, and then the backwash pump is again run for 2 20

seconds to purge the closed loop. The unit is then allowed to

settle for another 30 seconds as seen illustrated in FIG. 8.
In FIG. 9, once the bed has settled, the filter control 52 of

FIG. 3 changes the system configuration into a pre-filter or

normalizing step. This is achieved by opening the cutlet 25

discharge valve 36 (see FIG. 3) in order that the dirty water
and solids can flow out through the discharge valve and to
the scrub water holding tank 16, thereby preparing the bed
for another filtration cycle. At the end of this normalization

step, valve 38 will open, valve 36 will close, allowing %0

filtered water to be transporied to wherever it is needed once

the filtration resumes, as seen jn FIGS. 3 and 4. :
The control panel 52 of FIG. 3 can be a computer which

is programmed to swiich the variables of the system to

achieve various modes of operation in accordance with the 35

desired program selected for a specific filter operation. On
the other hand, the control panel 52 can be equipped with a
cam timer which will control the above filtration seguence.
In any cvent, the timer will control the opening and closing

of the various controlled process steps and, the pump willbe 40

turned off and on by the panel. ]

The discharge from valve 36 can be used for discharging
into flow Hne at 35 so that after the scrubbing, discharge, and
setling steps the normalization step can be carried out by

flowing through the vessel, into the scrub water vessel 16, 45

thereby cleaning contaminants from the filter vessel prior to
discharging water into the filtered water outlet downsiream
of valve 38.

Further, oil and other light ends are separated from the

inlet liquid and are withdrawn throngh the vent, rather than 50

rernoved by the bed, thereby avoiding contamination of the
bed with oil and greatly extending the filtering cycle. The
separation occurs because the ¢il tends to rise towards the
top of the filter vessel, where it is then entrained by any

upwardly flowing liquid which is discharged through the 55

vent.

FIG. 11 shows the details of another embodiment of a
filter system having a relatively large filter vessel 112 that
supports a plurality of relatively small scrub and separator

vessels 14, each of which are substantially the same as &

previously illustrated in FIGS. 1-3. Dirty water at inlet 33
enters filter vessel 112 where the contaminants are separated
therefrom to provide clear or treated water at outjet 29,
Hence the filter vesse] 112 filters liqnid in the same manner

previously explained in conjunction with FIGS. 1-10. 65

Each of the scrub and cleaning closed loop flow paths
include the pump 18 driven by a suitable motor 20, an inlet

8

of suction 23 for receiving fluidized media from filter vessel
112, and an outlet or discharge 24 copnected to the appro-
priate scrub and filter vessel 14. Fluidized dirty filter media
and saub water received from the filter vessel 112 occa-
sionally flows in parallel through the plurality of scrub
vessels 14 where it is cleaned and separated from the
contaminants that have previously been deposited on the
filter media during the filtering operation. A scrub water
bolding tank (16 of FIGS. 2 and 3) is arranged adjacent filter
vessel 112 and preferably is of equal or greater volume
respective to the filter vessel 112,

When the filter media becomes loaded with removed
debris, the closed loops jointly become operational to flu-
idize the contents of the filtering vessel 12, to scrub con-
taminants from the fluidized media as the media flows in a
¢losed loop between the scrub and filter vessels, to separate
the contaminants from the media, and return rejuvenated
media to the filter vessel where the filter cycle is resamed.
This cleaning cycle is operated in the same marner as the
previous embodiment of the invention, except far the pli-
rality of closed loop apparatus.

In FIG. 11, ore closed loop is shown in detail at sumeral
8 while closed loops 1-7 are diagrammatically indicated by
the numerals 1-7. It should be understood that all loops 1-8
are identical and made in accordance with the first embodi-
ment of the invention.

To be redundant, the scrub vessel 14 of the loops 1-7 has
an outer shell 26 to which there is connected a separated
media discharge 27 leading to a fluidizing nozzle 28
arranged within the filter vessel. A separated scrub water
outlet 29 leads from vessel 14 to a scrub water holding tank
16 (FIGS. 1 and 3). Each of the scrub vessels 14 ave operated
simultaneously to separate dirt, debris, hydrocarbons, and
other substances from the flnidized filier media.

The nnexpected results obtained with the embodiment of
FIG. 11 is the unusuaily large volume thronghput capacity
that can be achieved, the small space requirernents of the
entire system, the lowered cost of operation, and the sim-
plified engineering and manufacturing of the equipment.
These are the desired afiributes of filter systems used on
off-shore platforms where space may cost $10,000/sq.1t., for
example.

Far example, a 12 foot diameter filter vessel 40 feet in
length having 4 closed Ioop scrubbing apparatus associated
therewith can be made to supply 10 million gallons/day
filtered watet, which is several times greater than any known
prior art filter system can accomplish. Moreover, the entire
40 ft long 12 ft diameter vessel along with its appropriate
controller (52 of FIG. 3, for example) can be loaded on a flat
bed truck and transported to any desired area, as for example
flood areas needing clean drinking water. The unit arrives
ready to be connected to a dirty water supply, a filtered water
supply, and a scrub water discharge.

It is noted that the vessel 112 can be of various leagths and
diameters to accommodate any desired load, with a phiratity
of identical closed loop systems being employed as consid-
ered necessary for achieving proper fluidization and scrub-
bing.

This inventionr is to both method and apparatus for
filtering solids, liquid hydrocarbons, and other contarrinants
from a stream of fluid such as water. During the filtering
operation, contaminated Liquid flows into the filter vessel,
through the media, through the screen means that supports
the media, and away from the vessel, while the contaminants
are deposited on the media. From time to time, as the media
becomes impervious due to the deposition of the contami-
nants acenmulated thereon, the media must efther be
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replaced or rejuvenated in a mapner to improve its porosity
so that the pressure drop across the vessel is returned to a
satisfactory value. This is achieved by periodically subject-
ing the dirty media to a scrubbing operation wherein it i
dleaned or rejuvenated whenever the accumulated contand-
nants have reached a magnitude which increases the pres-
sure drop across the filter vessel to an unacceptable and
predetenmined value,

In operation, assuming dirty or contaminated water from
which solids, liquid hydrocarbons, and other contaminants is
to be separated to provide clean water, the dirty water is
cleaned during the filtration cycle by passing it through the
filter media. As the dirty water travels from top of the vessel
to the bottom thereof, the solids and other particles are
trapped on the surface of the individual particles of the filter
media during the filtering process. Eventually the pores of
the bed become blocked with the separated material and the
differential pressure across the bed will increase in propor-
tion to the quantity of the separated material deposited
within the bed. When the differential pressure exceeds a
predetermined value, 14 psi, for example, the filter system is
arranged to clean the filter bed, according to the method of
the invention which is carried out as follows:

Following the narmal filtration step of FIG. 4, the system

* enters the dormant stage of the backwash cycle seen in FIG.

5A by shuiting off the outlet valve which normally dis-
charges clean filtered liquid from the lower end of the filter
vessel, wherenpon the flow from within the filter vessel
ceases within a first time-delay of about 1 second. Next, as
seen in FIG. 5B, valve 32 opens while valve 30 closes which
provides unfiltered makevp water at the bottom of the filter
vessel

Next, the media pump motor 20 is energized to start the
scrubhing action for a second time delay interval during
which the media pump finidizes the relative large quantity of
filter media while circulating a relatively small quantity of
the media in a closed loop scrubbing apparatus which
includes the upper end of the vessel which contains the filter
bed, flow conduits cornected externally of the filter vessel,

)2t]
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of spaced, closed loop scrubbing and separating apparatus
114. The closed loop apparatus are connected in parallel and
to a common filter vessel, with each of the closed loops
being spaced from one another and atranged in side by side
relationship according the FIG. 10. When actuated, the
closed loop apparatus jointly cooperate together to fluidize
all of the filter media in the filter vessel,

In FIG. 11. the fluidizing nozzles are arranged tangentially
respective to the sidewall of the common filter vessel 112,
‘The scrub water discharge from the plurality of scrub vessels
114 can be connected to a common scrub water tank 116 or
otherwise discharged from the system as may be desired,

This invention can be practiced by substituting the plu-
rality of the novel closed loop apparatus for the correspond-
ing prior art apparatus found on old filter systems of varions
types.

This invention results in the following unexpected znd
desirable advantages heretofore unavailable with present
systems:

The new filter system cleans the media as individual
particles, and not as a bed, and thereby avoids the formation
of dead spots after backwash, and provides a bed moze like
a new one after each backwash.

The design of the system enables all available filters of a
multifilter unit operation to be in use simnitaneously. Bach
filter system can be throttled for station control. Shut-down
oceurs only in the event of lack of supply of water or a full
Tun product tank. .

Surfactants are eliminated becanse the filter establishes
good water quality in approximately one minute after
backwash, which is diverted to a backwash holding tank.
The water quality far exceeds that of present known filter
unjts of similar design.

T claim:

1. A filter system for removing products from dirty liquid
flowing therethrongh and thereby providing a filtered liguid,
comprising:

a filter vessel having an ialet for providing a dirty liquid

flow into one end thereof and a clean lquid outlet
through which filtared liquid can exit said filter vessel;

though the scrubber/separator of the invention, and back into 40 - . oL
the filter vessel by means of the flwidizing nozzle. During a filter screen supparted adjacent said clean liquid
this second time interval essentially all of the filter media is outlet and within said filter vessel through which fil-
finidized. with most of the fluidized bed being contained tered liquid must flow in order to exit said cutlet; a
within the filter vessel and a small part thereof flowing quantity of particulate filter media in said filter vessel
through the closed loop. : 45 recmv?d against said filter screen for gormal filter
Tn FIG. 7, at the expiration of the second time interval of operation wherein products are captured by said par-
less than 12 seconds, the backwash valve 34 opens, allowing ticulate filter media and filtered as liquid flows through
the dirt and oil that has been separated from the bed to the media and the filter screen and then exits through
commence discharging into the scrub water holding tank for said clean liquid outlet;
subsequent treatment, after which the backwash valve so @ closed loop flow path comprising an intermittently
closes, operable scrub vessel connected exteriorly of said filter
In FIG. 8, following the scrubbing step, the system is vessel, a fluidizing nozzle, and pump means;
allowed to settle for 30 seconds, and then the backwash said scrub vesse] having a fluidized media inlet, 2 cleaned
pump is again o for 2 seconds to purge the closed loop. media outlet, and a scrub water discharge; said cleaned
The unit is then allowed to settle for another 30 seconds, 55 media outlet being connected to said nozzle for dis-
Next, as seen in FIG. 9, the bypass valve 36 opens charging the cleaned media towards said filter screen
allowing the filter to begin filtering, but concurrently divert- and thereby fluidizing the media and liquid contained
ing the circulating water through valtve 36 to the scrub water upstream of said filter screen; said pump means having
holding tank, with unfiltered water replacing the discharged a suction inlet in said filter vessel above said filter
liquid. After a few minutes of operation, the filter outlet 50 screen for receiving flow of dirty liquid from the
valve 38 opens and the bypass valve 36 closes to resume interior of said filter vessel, and a pump outtet con-
operation of the long filter cycle of FIG. 4 which follows nected to said scrub vessel;
each cleaning cycle and which can last several hours or days a scrub and separator screen in said scrub vessel through
depending on the throughput and degree of contamination in which liquid and removed contaminants can flow while
the dirty liqnid 65 the filter media s substanptially precinded from flowing

In FIG. 11 the medification 119 of the filter system 10 of
FIGS. 1-3 caries out the backwash operation in a plurality

through the scrub and separator screen; a scrub water
discharge chamber formed contiguous respective to
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said scrub water screen and connected to discharge
contaminants and liquid from said discharge chamber
through said scrub water discharge;

said nozzle being aligned within said filter vessel such
that said particulate filter media and any liquid con-
tained upstream of the screen assumes a flow path
which fluidizes the particulate filter media to facilitate
flow of the fuidized media from the filter vessel into
the scrub vessel where a scrubbing action translocates
any removed products from the particulate filter media
into the dirty liquid and a part of the dirty liquid is
separated from the cleaned media and discharged from
the scrub water discharge;

whereby, a relative large quantity of the fluidized media
can be fluidized within said filtering vessel to thereby
suspend the particulate filter media and the prodncts
within the dirty liquid while said fuidized media is
directed throngh said pump means and into said scrub
vessel where contaminants are serubbed from said
particulate filter media as scrub water and contaminants
flow through said scrub and separator screen, into said
discharge chamber, and discharged from said scrub
vessel by means of said scrub water discharge; and the
scrubbed media continnes through said scrub vesset
and is returned to the filter vessel while contaminants
and scrub water flow through said scrub water
discharge, and said pump means circulates a relatively
small quantity of the fluidized media through the scrub
vessel where the media is cleaned and separated from

10

the scrub water which is discharged from the system. 54

2. The filter system of claim 1, in which said filter vessel
has a central axis, and, said scrub and separator screen has
a central axis that lays along a longitndinal central axis of
said scrub vessel and separates said scrub vessel into an axial
passageway through which the media flows as it is being
scrobbed and an anmular passageway through which the
removed contaminants and separated scrub water fiows, and
sald nozzle is arranged along the filter vessel central axis to
direct the fluidized media in a torodial flow pattern.

3. The filter system of claim 1 In which said scrub vessel
has & central Jongitudinal axis, a scrub and separator screen
axially aligned within said scrub vessel to form an annntus
therebetween; and flow conduits arranged whereby the flu-
idized media flows into said annulus where the dirty Hquid
flows through the saub and separator screen leaving the
deaned filter media in the annulus whese it is discharged
back through said nozzle thereby fluidizing the filter media
contained within said filter vessel,

4. The filter system of claim 1 in which there are a
plurality of said closed loop flow paths connected to said
filter vessel with the nozzles of cach closed loop being
spaced from one another and arranged to jointly fluidize the
entire media of sajd filter vessel,

5. Afilter system for removing contaminants from a liquid
flowing through the system comprising a filter vessel having
an inlet into which a contaminated Liquid flows and an outlet
through which filtered lquid exits said vessel;

a filter screen supported adjacent said filter vessel ontlet
and within said vessel; a relatively large quantity of
particulate filter media in said vessel and supported
against said filter screen for normal filter operation
wherein contzminants are captured by said particutate
filter media and filtered liquid exits through said filter
screen and said outlet;

2 closed loop flow circuit for scrubbing the media having
a nozzle in said filter vessel directed toward said filier
screen, an intermittently operable scrubber apparatus

35

45
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supported exteriorly of said filter vessel havieg a flo-
idized media infet, a cleaned media ontlet, and a scrub
water discharge, and further inclading a pump means in
said closed doop baving a suction inlet ip said filter
vessel for receiving flow of liquid from the interior of
said vessel;

said nozzle being aligned with said filier screen in a

manper such that the media is fluidized when the pump
means provides a flow therethrough; a sczubing and
cleaning screen in said scrubber apparatus through
which liquid and removed contaminants can flow while
filter mediz is substantially precluded from flowing
therethrough, a scrub water discharge chamber formed -
contiguous to said scrub screen and connected to dis-
charge contaminants and liquid from said discharge
chamber through said scrub water discharge;

the flow of fluidized media into said scrubber apparatus is

scparated into a cleaned flnidized media and a dirty
water stream and said dirty water stream is discharged
therefrom while the cleaned Auidized media is returned
to the filter vessel;

whereby, liquid containing contaminants scrabbed from

said particulate filler media can flow through said
pump, through said scrub and cleaning screen, into said
discharge chamber, and from szid scrubber apparatus
by means of said saub water discharge.

6. The filter system of claim 5 in which there are a
plurality of said closed loop flow paths comnected to said
filter vessel with the nozzles of each closed loop being
spaced from otie ancther and arranged to jointly fluidize the
entire media of said filter vessel.

7. A method by which contaminants are removed from a
liquid flowing through a filter vessel having an infet for
providing a contaminated Liquid flow into one end thereof
and an outlet through which filtered liquid can exit said
vessel, according to the following steps;

supporting a filter saeen adjacent said filter vessel outlet

and within said filter vessel and supporting a relatively
large quantity of particulate filter media in said filter
vessel and on said filter screen for normal filter opera-
tion; and, capturing contaminants in said particulate
filier media by flowing contaminated liquid through
said inlet while filtered liquid exits through said filter
screen and said outlet;

forming a closed loop flow circuit for fluidizing said

media and cleaning said media externally of said fiter
vessel by flowing contaminated liquid from said one
end and along a closed loop flow path that includes a
nozzle in said filter vessel and a scrubber vessel exter-
nally of said filter vessel;

mounting said nozzle respective to the media on said filter

screen to finidize the media while concurrentty flowing
the fluidized media along said closed ioop;

forming a fluidized media inlet, a cleancd media outlet,

and a scrub water discharge for said scrubber vessel,
supparting a scrub and separator screen in said scrubber
vessel through which removed contaminants can flow
while the filter media is substantially precluded from
ftowing through the scrub and separator screen; form-
ing said scrub water discharge chamber contiguous
respective to said serub water screen and connected to
discharge contaminants and liquid from said discharge
chamber through said scrub water discharge;

flowing fluidized media along said closed loop circuit by

a pump means having a suction inlet in said vessel for
receiving flow of liquid from the interior of said vessel:
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and directing said pozzle in said vessel toward said
screen means, aligning said nozzle such that said par-
ticulate filter media fluidized in the liquid assumes a
flow path which scrnbs the particulate filter media and
translocates removed contamrinants from the particulate
filter media into the Liquid;

whereby, liquid containing contaminants scrubbed from
said particulate filter media i separated therefrom as
the fluidized media flows through said scrubber vessal,
with the last said liquid flowing into said discharge
chamber, and away from said scrub vessel while the
media is retuned to the nozzle in the filter vessel

8. The method of claim 7 wherein said filter scresn is
provided with a central axis that lays along a longitudinal
centrat axis of said filter vessel and, arranging said separator
screen and said scrubber vessel along 2 common longitudi-
nal axis with the separator screen separating the cleaned
fluidized media from the scrub water discharge,

9. The method of claim 7 and further including the steps
of flowing the fluidized media along a plurakity of parallel
paths, cach of which include one said closed loop flow paths
that are connected to said filier vessel; and, spacing the
nozzles of each closed loop from one another, and arranging
the nozzles to jointly fluidize the entire media of said filter
vessel,

10. A filter apparatus by which contaminants are removed
from a liquid flowing therethrough, comprising:

a vessel having an inlet for providing a contaminated
liquid flow into one end thereof and an outlet through
which filtered liquid can exit said vessel;

a screen means supported upstream of said outlet and
within said vessel; a quantity of particulate filter media
in said vessel and supported by said screen for normal
filter operation wherein contaminants are captured by
said particulate filter media and filtered liquid exits
through said screen means and said outlet;

/5
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a scrubber apparatus connected exteriorly of said vessel
and including pipe means comnecting the interior of
said scrubber to the interior of said vessel by which said
particulate filter media can be fluidized and the fAuid-
ized media circulated between said vessel and said
scrubber apparatus;

said scrubber apparatus including: a housing having a
scrubber inlet and an outlet, a scrub scresn means
mounted within said housing through which lquid and
removed contaminants can flow while the filter media
is substantially precluded from fiowing therethrongh, a
pump means for moving contamivated liquid from the
interior of said vessel to transfer flnidized media to the
scrubber inlet; a nozzle in said vessel directed toward
said scrub screen means. said nozzle being aligned in a
manner such that said particulate filter media fluidized -
in said liquid assumes a flow path which serubs the
particulate filter media and translocates removed con-
taminants from the particulate filter media into the
liquid; and discharge means for removing liquid con-
taining contaminants scrubbed from said particulate
filter media from said housing by flowing the liquid
containing contaminants throwgh said screen means
and said discharge means,

11. The filter apparatus of claim 10, in which sajd housing
has a longitudinal axis and said semb screen has a contral
axis that lays along the longitudinal ¢entral axis of said
housing, thereby providing an axial flow path separated
from an annular flow path by said serub screen, said annular -

39 Plow path being said discharge means,

12. The filter apparatus of claim 11 in which there are a
plurality of said closed loop flow paths connected to said
filtex vessel with the pozzles of each closed loop being
spaced from one another and arranged to jointly fluidize the

35 ©entire media of said filter vessel.
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