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IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF TEXAS 

SAN ANTONIO DIVISION 

 
KBK INDUSTRIES, LLC.  
 
                                 Plaintiff, 
 
v. 
 
BELCO MANUFACTURING 
COMPANY, INC. 
 
                                  Defendant. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
 

 
 
 
Case No. 5:17-cv-242 
 
 

 
SECOND AMENDED COMPLAINT 

KBK Industries, LLC (“Plaintiff” or “KBK”), by its undersigned counsel, for its secomd 

amended complaint against defendant Belco Manufacturing Company, Inc. (“Defendant” or 

“Belco”), hereby alleges as follows: 

NATURE OF LAWSUIT 

1. This action involves claims for patent infringement arising under the Patent Laws 

of the United States, Title 35 of the United States Code. 

2. As set forth in more detail below, Belco has infringed United States Patent No. 

8,496,740 (“the ʼ740 patent”), in connection with its manufacture and sale of skim tanks used in 

Salt Water Disposal (“SWD”) facilities.     

THE PARTIES 

3. KBK is a limited liability company organized under the laws of the state of 

Delaware and having offices at 1914 Highway 183, Rush Center, Kansas 67575.  KBK is an 

industry leading oil recovery and storage company that offers, among other things, products, 
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expertise and services to assist its customers to safely and economically store, separate and recover 

oil and water.   

4. Defendant Belco is a corporation organized under the laws of the State of Texas 

with a place of business within this Judicial District at 2303 Taylors Valley Road, Belton, Texas 

76513-0210.   

JURISDICTION AND VENUE 

5. This Court has exclusive jurisdiction over the subject matter of the Complaint under 

28 U.S.C. §§ 1331 and 1338(a), because this action arises under the Patent Laws of the United 

States, 35 U.S.C. §§ 1 et.seq. 

6. This Court also has jurisdiction over the subject matter of the Complaint under 15 

U.S.C. § 1121, as federal questions are presented.   

7. This Court has personal jurisdiction over Belco based on its residence within this 

District, its regular business activities conducted in this District, and the acts which are complained 

of in this Complaint.  Upon information and belief, Belco continues to reside and transact business 

in this District, has committed and/or induced acts of infringement in this District, and continues 

to commit and/or induce acts of infringement in this District, including but not limited to the sale 

or offer for sale of infringing products in this District, for instance the offer for sale of infringing 

products to be installed at Carrizo Springs, Jourdanton, and Pearsall, all within the Eagle Ford 

Shale formation. 

8. Venue is proper in this Court under 28 U.S.C. §§ 1391 and 1400(b) because Belco 

resides in this District, because Belco has committed acts of infringement and has a regular and 

established place of business in this District, and because a substantial part of the events giving 

rise to the claims occurred in this District. 
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THE PATENT IN SUIT 

9. The ʼ740 patent, entitled “Apparatus for Separating Oil Well Products,” issued on 

July 30, 2013.  The ʼ740 patent issued from U.S. Patent Application No. 13/190,560, filed July 26, 

2011.  A copy of the ʼ740 patent is attached as Exhibit A.     

10. The ʼ740 patent is directed to tanks that may be used to separate oil well products 

from water and other materials.  During hydraulic fracturing, a wellbore is drilled into the ground 

and a hydraulic fracturing fluid consisting primarily of water is pumped into the wellbore to open 

and enlarge fractures within a shale rock formation.  After fracturing the shale rock, the internal 

pressure of the rock formation causes the injected fluid to return to the surface through the 

wellbore.  The fluid that returns to the surface is often referred to as “flowback” and contains oil, 

natural gas, water and solids. 

11. A SWD facility functions to separate oil and natural gas from the solids and water 

contained in the flowback.  SWD facilities typically comprise large tanks to store the flowback at 

various stages during the separation process.  Due to the size of the tanks, the SWD facilities are 

typically located in remote areas and on private property such that access to the facility is restricted.   

12. KBK designs and builds SWD facilities on behalf of its customers.  As part of a 

SWD facility design, or on an individual basis, KBK offers a skim tank it calls a HWSB® 

(Hydrodynamic Water Separation Breakthrough) skim tank, which is covered by the ʼ740 patent.  

The patented technology helps to achieve a greater efficiency in recovering oil/natural gas from 

water/solids from flowback processed in SWD facilities.  

13. KBK owns all right, title and interest in the ʼ740 patent, including the right to 

recover damages for past, present, and future infringement of the patents and the right to seek 
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injunctive relief against infringement of the patents, by assignment.  KBK has standing to sue for 

infringement of the ʼ740 patent. 

14. Defendant Belco competes with KBK for sales of tanks utilized in SWD facilities, 

and the design of SWD facilities.  Defendant Belco was given access to the patented technology 

through a license to manufacture products under the ʼ740 patent granted by the inventor thereof.  

The license was conditioned on certification requirements with respect to Belco tanks 

manufactured under the ʼ740 patent.  Belco manufactured and sold tanks covered by the ʼ740 

patent even though it did not satisfy the certification requirements.  Prior to the Defendant’s 

activities described in this Complaint, the license to Belco under the ʼ740 patent was terminated.  

Belco is currently not licensed under either the ʼ740 patent.       

COUNT I 

Infringement of U.S. Patent No. 8,496,740 

15. KBK incorporates by reference the allegations in Paragraphs 1 through 14 above. 

16. Upon information and belief, Belco infringes at least claims 13, 14, 17 and 18 of 

the ʼ740 patent through making, using, selling and offering for sale tanks used in SWD facilities 

that are substantially similar to KBK’s patented HWSB® skim tank.   

17. Belco has offered such tanks that are substantially similar to KBK’s patented 

HWSB® skim tank to at least its customer NGL Energy Partners (“NGL”).   

18. On November 14, 2016, KBK notified Defendant Belco of the ʼ740 patent and of 

KBK’s patented technology, expressing that this technology is exclusively offered for sale by 

KBK, and demanding confirmation that Defendant Belco respects KBK’s intellectual property.  

NGL thereafter accepted KBK’s offer to supply an initial order of three HWSB® skim tanks 

pursuant to the competitive bid requested by NGL. 
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19. On November 29, 2016, Belco responded to KBK’s November 14 letter informing 

KBK that Defendant Belco “does not manufacture or sell tanks that infringe any valid claim of the 

ʼ740 patent.”     

20. Subsequent to receiving the November 29 letter sent on behalf of Defendant Belco, 

KBK learned that Belco had won an order from NGL for a plurality of skim tanks to be used in 

new SWD facilities.  Because KBK did not win the bid for these skim tanks, KBK is unable to 

participate in the profits resulting from the sale of those tanks.  The award for these Belco skim 

tanks resulted from the competitive bid between KBK and Belco, and these Belco skim tanks 

ordered by NGL infringe KBK’s ʼ740 patent.   

21. Upon information and belief, Belco infringes at least claims 13, 14, 17 and 18 of 

the ’740 patent under the doctrine of equivalents. 

22. Claim 13, 14 and 17 of theʼ740 patent are dependent claims that depend from claim 

11.  Claim 18 of the ’740 patent depends from claim 17.  Claims 11, 13, 14, 17 and 18 of the ʼ740 

patent recite: 

11. An apparatus for separating oil well products comprising:  
 a tank for receiving oil well products, 
 swirl wings provided in association with tank fluid inlets so 
that the swirl wings direct oil well products entering the tank via the 
tank fluid inlets to spiral outward in the tank in a helical orientation, 
 an internal water leg extending upward within the tank from 
above a lower portion of the tank so that water enters the water leg 
at the bottom of the water leg, and 
 said water leg that is adjustable in height. 

13. An apparatus for separating oil well products according to 
claim 11 further comprising:  
 a degassing chamber located within the tank such that free 
gases are removed from the oil well products prior to entering into 
the tank via the tank fluid inlets. 

14. An apparatus for separating oil well products according to 
claim 11 further comprising:  

Case 5:17-cv-00242-XR   Document 10-1   Filed 10/09/17   Page 6 of 18Case 5:17-cv-00242-XR   Document 11   Filed 10/09/17   Page 5 of 17



7 

a swirl wing baffle located between the tank fluid inlets and 
an oil-water interface located above to minimize disturbance of an 
oil water interface within the tank. 

17. An apparatus for separating oil well products according to 
claim 11 further comprising:  

a slide tube movably secured to the top of the internal water 
leg, and 

adjustment means for adjusting the height of the internal 
water leg being provided externally on the tank and connecting to 
said slide tube to raise and lower said slide tube as a means of 
adjusting the height of the water leg. 

18. An apparatus for separating oil well products according to 
claim 17 further comprising:  

an engineered water spillover weir provided in association 
with the internal water leg, and said water spillover weir sized 
consistent with the flow rate of the oil well products entering the 
tank at the tank fluid inlets and sized to minimize the pressure loss 
as the water flows through the water spillover weir. 

 
23. Upon information and belief, in Belco’s skim tank, the elements of claims 13, 14, 

17 and 18 are literally present, except the internal water leg, which is equivalently present.    

24. Upon information and belief, Defendant Belco is infringing at least claims 13, 14, 

17 and 18 of the ʼ740 patent by fulfilling NGL’s bid for additional skim tanks for its SWD 

facilities, resulting in damages in an amount not yet fully known.    

25. Defendant’s infringement has injured and will continue to injure KBK unless and 

until this Court enters an injunction prohibiting further infringement and, specifically, enjoining 

Belco’s further manufacture, use or sale of skim tanks that come within the scope of the ʼ740 

patent. 

KBK’S DEMAND FOR A JURY TRIAL 

26. KBK hereby respectfully demands a jury trial as to all such triable issues in this 

action.    
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KBK’S PRAYER FOR RELIEF 

WHEREFORE, Plaintiff KBK ask this Court to enter judgment against Defendant Belco, 

and against its subsidiaries, affiliates, agents, servants, employees and all persons in active concert 

or participation with it, granting the following relief: 

A. An award of damages adequate to compensate KBK for the infringement that has 

occurred, together with prejudgment interest from the date that Defendant’s infringement of the 

ʼ740 patent began; 

B. Increased damages as permitted under 35 U.S.C. § 284; 

C. A finding that this case is exceptional and an award to KBK of its attorneys’ fees 

and costs as provided by 35 U.S.C. § 285; 

D. A permanent injunction prohibiting further infringement of the ʼ740 patent; and 

E. Such other and further relief as this Court or a jury may deem proper and just.   
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Dated: October 9, 2017    Respectfully Submitted, 
 
 

   /s/ J. Daniel Harkins     
J. Daniel Harkins (Texas Bar No. 09008990) 
Sherri Wilson (Texas Bar No. 24075291) 
DYKEMA GOSSETT PLLC 
112 E. Pecan Street, Suite 1800  
San Antonio, Texas  78205  
Tel: (210) 554-5500  
Fax: (210) 226-8395 
Email: dharkins@dykema.com  
 swilson@dykema.com 
 
Charles H. Mottier 
cmottier@leydig.com 
Wesley O. Mueller 
wmueller@leydig.com 
Christopher J. Gass 
cgass@leydig.com 
Leydig, Voit & Mayer, Ltd. 
Two Prudential Plaza 
180 N. Stetson Avenue 
Suite 4900 
Chicago, IL 60601 
(312) 616-5600 
 
Counsel for Plaintiff KBK Industries 
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plugging and performance deterioration, an oil conduit 
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APPARATUS FOR SEPARATING OIL WELL 
PRODUCTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is an apparatus for separating oil 

Well products. More speci?cally, the invention is an atmo 
spheric oil, Water, solids, and gas separator designed for oil 
?eld applications. 

2. Description of the Related Art 
Separators that are intended to separate oil, Water, solids, 

and gas from a mixture, such as a mixture produced by an oil 
Well, have been in use for years. One such separator Was 
designed by the present inventor and is the subject of US. Pat. 
No. 5,073,266 Which issued on Dec. 17, 1991 for an Appara 
tus for Separating Commingling Heavier and Lighter Immis 
cible Fluids. HoWever, these separators have several prob 
lems or shortcomings. 
One such problem is that most separators do not have any 

Way to adjust the level or height of the oil-Water interface 
Within the separator tank in response to varying operational 
conditions. The level of the interface is critical to ef?cient 
separation. Separators that have means for adjusting the 
height of the oil-Water interface do not have a good and easy 
Way to adjust the location or level of the oil-Water interface 
Without shutting doWn the separator. 

Another problem has been that most separators are not 
designed to handle large slugs of oil or Water, and When the 
capacity of those separators has been exceeded during upset 
times, oil spills have occurred. 

Still another problem With prior separators is that the inlet 
connection has not been at or near ground level Which makes 
connecting the separator to the production Well or other 
source of ?uid to be separated much more dif?cult, time 
consuming, expensive, and most importantly, quite danger 
ous. Also any elevated connection is more dif?cult to service. 
A further problem With prior separators has been that the 

concave side of the internal upper spreader has been oriented 
upWard so that the spreader serves as a boWl for collecting 
solids. As this boWl ?lls, the solids tend to obstruct the inlets 
into the tank of the separator and shut off ?oW into the sepa 
rator. Separation e?iciency suffers. This ?nally results in the 
need to shut the unit doWn, drain it and clean out the solids 
from the top of the boWl shaped internal upper spreader. 

Still a further problem With prior separators is that they 
re-entrain separated oil into the Water layer due to disruption 
of the oil-Water interface by the turbulence and slugs from the 
incoming ?uid into the tank. Additionally, prior separators 
have proven to be less ef?cient as they tend to re-entrain 
otherWise separable oil in the Water phase as a result of 
making separated oil droplets that are formed beloW Where 
the incoming ?uid enters the tank to rise up through the 
turbulent incoming Water in order to reach the oil-Water inter 
face and the oil layer above the oil-Water interface. 

Still another problem With prior separators is that the ?oW 
Within the tank does not promote su?icient retention time and 
does not sloW doWn velocity of the ?oW suf?ciently to alloW 
the entrained oils to separate from the Water. 
A further problem With prior separators is that they do not 

have a degassing chamber or other means for alloWing gas to 
separate from the mixture initially upon entering the separa 
tor to reduce the turbulence that the entrained gas causes as 
the mixture enters the separation section of the separator and 
the gas bubbles up through both the oil-Water interface and the 
oil-gas interface before reaching the gas layer or section 
located at the top of the tank. 
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2 
A ?nal problem is that the Water spillover Weir and the oil 

spillover Weir of prior separators are generally not engineered 
With su?icient capacity to accommodate extremely large 
loadings, surges, and slugs of Water and oil, resulting in unit 
upset and oil spills 

The present invention addresses all of these problems and 
shortcomings and provides several improvements over prior 
art separators. 

SUMMARY OF THE INVENTION 

The present invention is an atmospheric oil, Water solids, 
and gas separator designed for oil?eld applications that has 
several neW features and bene?ts over previous separators for 
oil ?eld applications. 
A ?rst neW feature is its ground level inlet With internal 

piping that is safer and easier to install and service. This 
eliminates the need for man-lifts or OSHA ladders, since 
installation creWs remain at ground level. 
A second feature is its degassing chamber that eliminates 

mixing of the products that are to be separated. Speci?cally, 
the degassing chamber removes entrained gases from the oil 
and Water mixture Which enters the separator, removing the 
mixing energy it Would otherWise impose on the liquids and 
solids to be separated. 
A third feature is its sWirl Wings that create centrifugal 

spiraling of inlet ?uids. The spiraling path of ?oW alloWs 
more time for the oil and Water to separate Within the sepa 
rator, and directs the ?oW to the very large inside tank Wall of 
the vessel, Which acts then like a large coalescing baf?e. Any 
oil droplets impinging on this surface separate and migrate 
upWard into the oil layer. 
A fourth feature is its sWirl Wing upper ?oW directing baf?e 

that minimized oil re-entrainment in the Water. The Water and 
oil mixture enters the tank just beloW the oil-Water interface 
and the baf?e Which is located betWeen the tank inlet and the 
oil-Water interface prevents the interface from being dis 
turbed and re-entraining oil into the oil and Water mixture 
near the oil-Water interface. 
A ?fth feature is its inverted upper spreader that prevents 

plugging. Previous separator designs did not invert the upper 
spreader and formed a boWl into Which solids Would accu 
mulate, eventually restricting ?oW of the oil and Water mix 
ture into the tank. By inverting the upper spreader, plugging 
does not occur and solids fall off of the convex upper surface 
of the upper spreader and migrate to the bottom of the tank 
Where they can be removed via a tank drain. 
A sixth feature is its oil conduit that prevents re-entrain 

ment. The oil conduit is a pipe that extends from the loWer 
surface of the inverted upper spreader and provides a direct 
route for oil separated beneath that spreader to enter the oil 
layer Without being re-entrained in the inlet Water turbulent 
Zone Where the inlet Water, oil, and solids are entering the 
tank. 
A seventh feature is its slide tube for the Water leg. The 

slide tube alloWs the Water leg to be effectively shortened or 
lengthened to alloW for the interface to be adjusted Without 
stopping the ?oW of ?uid or shutting the separator doWn. 
An eighth feature is its engineered Water spillover Weir that 

prevents separation upsets. By using the proper diameter of 
pipe to create the Water spillover Weir, the ?oW over the 
spillover Weir is proportional to the ?oW rate of the ?uids 
coming into the separator. 
A ninth feature is its engineered oil spillover Weir that 

prevents vessel over?oWs and oil spills. By having a large 
capacity oil spillover Weir, the maximum elevation increase 
during high slug ?oWs of oil is absorbed in a very shalloW 
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crest height over the Weir so the overall rise in oil elevation 
remains a very small fraction of the available space in each 
vessel. This prevents tank over?ows and oil spills. 
A tenth feature is its external Water leg adjuster that pro 

vides ?ne tuning of the height of the Water leg Without the 
need for shutdowns. 

Each of these features Will be described in detail hereafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is diagram of a separator that is constructing in 
accordance With the present invention, With arroWs indicating 
the ?oW of materials through the separator. 

FIG. 2 is an enlarged isometric vieW of the sWirl Wings. 
FIG. 3 is a top plan vieW ofthe sWirl Wings of FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring noW to FIG. 1, there is illustrated a separator 
apparatus 100 for separating oil Well products. This is an 
atmospheric oil, Water and gas separator 100 designed for 
separating applications such as those found in the oil ?eld. 
Although the invention is described for use With oil ?eld 
products, the invention is not so limited and could be used for 
other applications. 

The separator 100 is a cylindrical tank or vessel 108 With an 
inlet 1 located near ground or grade level 104. The inlet 1 that 
admits the oil Well products or ?uids via inlet piping N1 into 
internal piping 102 contained Within the tank 108. The ?uids 
?oW through the piping 102 and come to a center conduit 112 
Which extends upWard into a degassing chamber 2 to Which 
entrained gases in the ?uid can rise. Gases that accumulate in 
the degassing chamber 2 exit the tank 108 via a gas outlet N4 
provided in the top 138 of the tank 108. The center conduit 
112 also extends doWnWard to terminate at tank ?uid inlets 
120. 
The top 138 of the tank 108 also includes a gauge or thief 

hatch N6, gas outlet N4 and a tank level device N8. The thief 
hatch N6 is needed to collect quality samples, and to measure 
the depth of the Water, oil and emulsion liquid layers. The tank 
level device N8 is an automated electronic device Which 
determines the gas layer depth, the oil layer depth, the emul 
sion layer depth, and the overall Water layer depth. When 
incorporated, it precludes the need to ever open the thief hatch 
N6, thus minimiZing the escape of volatile organic com 
pounds (V OCs) into the atmosphere and minimiZing air pol 
lution. 

The ?uid exits the center conduit 112 via the tank ?uid 
inlets 120 and is forced outWard in a spiral sWirling fashion 
from the center 110 of the tank 108 by sWirl Wings 3 that 
attach to the center conduit at the tank ?uid inlets 120 that 
impart a circular rotation in an ever increasing radius, helical 
?oW path to the ?uid as it exits the inlets 120. See FIGS. 2 and 
3 for an illustration of the sWirl Wings 3. This helical ?oW path 
maximiZes the time the inlet ?uid remains in the inlet sepa 
ration Zone 106 Which is the area adjacent to and surrounding 
the tank ?uid inlets 120 and the sWirl Wings 3. 

Also referring to FIGS. 2 and 3, immediately above the 
tank ?uid inlets 120 is a ?at horiZontal plate that forms an 
upper sWirl Wing baf?e 4 that prevents the movement of the 
?uid in the inlet separation Zone 106 located beloW the baf?e 
4 from disturbing the oil-Water interface 114 located above 
the baf?e 4. The baf?e prevents the oil-Water interface 114 
from being disturbed, thereby preventing re-entrain or oil 
from the oil layer or section 118 of the tank 108 Which is 
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4 
located above the oil-Water interface 114 back into the Water 
layer or section 116 of the tank 108 that is located beloW the 
oil-Water interface 114. 

Solids Within the ?uid fall out of the ?uid as the ?uid moves 
in a helical ?oW path Within the inlet separation Zone 106 and 
the solids falls doWn onto a convex upper surface 124 of an 
inverted upper spreader 5 located just beloW the tank ?uid 
inlets 120 and sWirl Wings 3. Solids accumulate on the convex 
upper surface 124 and are Washed off by the helical ?oW of 
their inlet ?uid, eventually falling off of the doWnWardly 
extending outer dish edges 122 of the spreader baf?e 5 and 
migrate, under gravitational pull, to the bottom 126 of the 
tank 108. Solids that accumulate in the bottom 126 of the tank 
1 08 are removed via a tank drain N5 provided in the bottom of 
the tank. A Washout connection N9 and one or more cleanout 
man Ways M1 and M2 are also provided at or near the bottom 
of the tank 108 to alloW the tank 108 to be cleaned. 

Oil begins to separate from the Water as the ?uid travels 
?rst through the inlet Water turbulent Zone 128 Which is the 
area surrounding the tank ?uid inlets 120 and then out into the 
inlet separation Zone or quiescent separation Zone 106 Which 
extends into the bottom half of the tank 108. As the oil begins 
to separate from the Water in the quiescent separation Zone 
106, some of the separated oil accumulates on the bottom 152 
of the inverted upper spreader 5. The oil that accumulates on 
the bottom or underside 152 of the inverted upper spreader 5 
moves directly into the oil layer or section 118 Without going 
through the oil-Water interface 114 by being convey via an oil 
conduit 6 that has a loWer opening 154 at the bottom 152 of 
the inverted upper spreader 5 and an upper opening 156 in the 
oil layer or section 118 above the oil-Water interface 114. 

Smaller amounts of the oil that separate from the Water 
moves directly upWard to the oil layer or section 118 by 
passing through the oil-Water interface 114, but because the 
volume of oil that reaches the oil-Water interface is small, this 
does not cause disruption of the oil-Water interface 114 and 
does not result in re-entrainment of oil in the Water layer 116. 
An engineered oil spillover Weir 9 is provided in the tank 

108 at a gas-oil interface 164 located Where the oil layer or 
section 118 of the tank 108 meets the upper gas layer or 
section 166 of the tank 108. The separated oil ?oWs over the 
top of the spillover Weir 9 into the large oil collector 168 and 
then out of the tank 108 via an oil outlet N3 provided in the 
tank 108. The oil spillover Weir 9 is engineered of a su?i 
ciently large siZe so that even large slugs of oil passing 
through the separator 100 Will not exceed the capacity of the 
oil collector 168 and thus it prevents any chance of an oil spill. 
The Water continues to sWirl outWard Within the tank 108 

and is forced to the outer Walls 158 of the tank 108 by the 
inverted upper spreader 5. Since the annulus betWeen the 
upper inverted spreader 5 and the tank Wall 158 create a ?oW 
restriction, the restriction creates an eddy current that pulls 
the doWnWard spiraling ?uids in and under this upper 
spreader 5 to optimiZe the entire vessel 108 at this point. From 
there, the Water ?oWs in a near-perfect plug ?oW path doWn 
Ward Within the quiescent separation Zone 106 of the tank 108 
Which is located betWeen the upper and loWer inverted 
spreader 5 and 1 60 the tank 1 08. As the Water sloWly descends 
Within the quiescent separation Zone 106, solids fall to the 
bottom of the tank and oil droplets rise to the oil-Water inter 
face. Eventually, the Water reaches a loWer inverted spreader 
160 Which again forces ?oW to the outer Walls 158 of the tank 
108. The Water then ?oWs under the loWer inverted spreader 
160 and into Water leg inlet holes 162 of a Water leg 130 
provided under the loWer inverted spreader 160. 

The Water leg 13 0 extends upWard centrally Within the tank 
108, passing consecutively through the loWer inverted 
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spreader 1 60 and the upper inverted spreader 5 until it reaches 
the top of an adjustable height slide tube 7 and its spillover 
Weir that forms the top of a riser pipe 136. The liquid ?oW 
upWard in the Water leg 13 0 and ?oWs over the top or Weir area 
of the slide tube 7 into the riser pipe 136. The top of the slide 
tube 7 serves as a level controlling spillover point 132 and 
level controlling Weir 8 Which controls the level of the oil 
Water interface 114. The riser pipe 136 serves as an engi 
neered Water spillover Weir 8. The riser pipe 13 6 is engineered 
to be of a su?icient size to accommodate the ?oW design for 
the particular separator application. 

The height of the slide tube 7 is adjusted via a slide rod or 
Worm gear 148 that attaches to the slide tube 7 and With an 
external Water leg adjuster 10. The adjuster 10 is a slide rod or 
Worm gear 148 that connects to the internal slide tube 7 of the 
Water leg 130, and extends through a combination lubricator 
and seal 150 to outside the vessel 108 Where the operator can 
access it. By moving the rod or Worm gear 148 up or doWn, the 
operator can adjust the elevation of the adjustable Water leg 
130 at the level controlling spillover point 132 formed by the 
top 146 of the slide tube 7. The external Water leg adjustor 10 
is mounted on Water leg ?ange N7. The adjustor 10 is used to 
raise and loWer the slide tube 7 relative to the riser pipe 136. 
In so doing, the height of the spillover point 132 of the Water 
leg 130 is raised or loWered, raising or loWering the oil-Water 
interface 114 inside the tank 108. The tank 108 is like one leg 
of a manometer, equalized With the other leg at the bottom. 
The other leg is formed Within the Water leg 130 and its 
effective height is the height of the spillover point 132 of the 
slide tube 7. By raising or loWering the slide tube 7 the varying 
level in one side of this manometer-like device equalizes With 
the level in the other side. Given that the tank side is ?lled With 
a mixture of ?uids (oil and Water) and the Water leg other side 
is ?lled only With Water, the Water leg level is alWays slightly 
loWer than the tank side, as is illustrated in FIG. 1. 

The slide tube 7 Which is also knoWn as the oversized pipe 
or spillover Weir is movably sealed via O-rings 144 to the riser 
pipe 136. The O-rings 144 seal the oversized pipe 7 to the riser 
pipe 136, thereby forcing all Water that ?oWs upWard around 
and over the top 146 of the oversized pipe or slide tube 7 to 
?oW doWnWard Within the riser pipe 136. The o-rings 144 are 
retained in o-ring grooves 140 provided at the bottom 142 of 
the slide tube 7 and seal betWeen the slide tube 7 and a smooth 
upper end 134 of the riser pipe 136 so that the slide tube 7 is 
in a movable, height-adjustable, telescopic relationship rela 
tive to the riser pipe 136. 

The riser pipe 136 is located Within the Water leg 130 and 
extends doWnWard to the bottom of the tank Where it is in ?uid 
communication With a Water outlet N2 for the tank 108. The 
separated Water that spills over the Water spillover Weir 8 
enters the riser pipe 136 and ?oWs doWnWard to the Water 
outlet N2 Where it exits the tank 108. 

The present invention has several neW features and bene?ts 
over previous separators for oil ?eld applications that make 
this separator 100 superior to previous designs. Each of these 
features Will be described hereafter in detail. 
A ?rst neW feature is its ground level inlet 1 With internal 

piping 102. Fluid produced from an oil Well enters the inlet 1 
via inlet piping N1. In most oil?eld atmospheric separators 
the inlet piping connection is 20+ feet above grade 104 and all 
piping is external. Installing piping in such a location is iden 
ti?ed by OSHA as being potentially dangerous. Extra care 
must be exercise When making such connections. Near-grade 
elevation 104 of the inlet piping 1 in this design alloWs instal 
lation personnel to connect to the separator 100 Without leav 
ing ground level, Where it is easy, fast, and safe. No man lifts, 
safety harnesses, or scaffolding are required to connect the 
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6 
piping to this neW design 100, rendering installation and 
operation of this separator 100 safer and more cost effective 
for its oWner. 
A second feature is its degassing chamber 2 that eliminates 

mixing of the products that are to be separated. This design 
incorporates an internal degassing chamber 2 to remove 
entrained and evolving natural gas from the liquid stream that 
enters through inlet 1 before the liquid stream enters the 
quiescent separation zone 106 located in the loWer portion of 
the cylindrical tank or vessel 108. Since any remnant gas 
evolves upWard in a liquid environment due to the vast density 
difference, gas being much lighter, this upWard evolution in a 
liquid separation zone Would cause violent mixing. And, 
since mixing is the opposite of separation, the degassing 
chamber 2 eliminates gas mixing and dramatically enhances 
separation of the remaining liquid mixture. Gas is removed 
from the degassing chamber via a gas outlet N4 located at the 
top 138 of the tank 108 and the produced gas is generally 
vented, ?ared, or sent to a vapor recovery unit or VRU. Also 
located at the top 138 of the tank 108 are a tank level device 
N8 and a gauge or thief hatch N6. 
A third feature is its sWirl Wings 3 that create centrifugal 

spiraling of inlet ?uids as they move into the quiescent sepa 
ration zone 106. The separation velocity of immiscible ?uids 
is de?ned by Stoke’s LaW. Since separation velocity is com 
plicated by the dynamic or non-static, ?uid in motion ?oW 
condition typical of processing in industry, one key to 
enhancing separation is to maximize the time any ?uid 
remains in any single zone or in any give trajectory. The ?oW 
path of ?uid traveling in a straight line can be lengthened 
considerably if the ?uid is directed in a simple Archimedean 
spiral, or helical ?oW path in the more typical three dimen 
sional model. The inlet ?uid in the present separator 100 
enters via tank ?uid inlets 120 in the center 110 of the cylin 
drical tank or vessel 108 as it exits the center conduit 112 
through sWirl Wings 3 that impart a circular rotation in an ever 
increasing radius, or a ?oW path that is a three dimensional 
spiral, better described as a helix. This ?oW path maximizes 
the time the inlet ?uid remains in the inlet separation zone 
106, alloWing smaller and smaller oil droplets to rise out of 
the ever-sloWing helical ?oW path, and resulting in enhancing 
separation. 
A fourth feature is its sWirl Wing baf?e 4 that minimized 

re-entrainment. A ?at baf?e plate 4 is used just above the sWirl 
Wings 3 to minimize the effect of the higher velocity inlet ?uid 
on the oil layer at the oil Water interface 114 located imme 
diately above the sWirl Wing baf?e 4. By eliminating the eddy 
current effect of the high velocity ?uid at the center 110 of the 
vessel 108, Where the helix ?oW begins, the fragile gradient of 
oil and Water at the oil-Water interface 114 just above the 
baf?e 4 is left undisturbed. As the helical ?oW is established, 
the inlet ?uid velocity sloWs, so that as the ?oW reaches the 
outer circumference of the sWirl Wing baf?e 4, the velocity 
has reduced suf?ciently so as to impart no eddy current forces 
on the oil-Water interface layer 114 just above. This alloWs all 
separated oil droplets to continue to rise upWard through the 
Water layer 116 that is located beloW the oil-Water interface 
114, and alloWs any Water droplets falling doWnWard out of 
the oil layer 118 located above the oil-Water interface 114 to 
continue undisturbed in their doWnWard ?oW path, thus fur 
ther enhancing the separation of oil from Water and Water 
from oil. 
A ?fth feature is its inverted upper spreader 5 that prevents 

plugging. Previous separator designs placed their upper 
spreader baf?e With its outer edges facing upWard. While this 
maximized horizontal planer ?oW above this baf?e, its 
inverted dish con?guration created a catch basin for all man 
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ner of naturally occurring solids to accumulate. As this accu 
mulation progressed, the tank ?uid inlets 120 became con 
stricted, compromising the process. The only remedy Was to 
stop the process, empty the vessel, and clean the dish of the 
upper baf?e. In the present invention, the upper spreader 
baf?e 5 is inverted With the outer dish edges 122 facing 
doWnWard. The domed Walls of the baf?e dish 5 alloW for any 
solids entering the vessel 100 to slough off of the convex 
upper surface 124 of the dish 5 and fall to the bottom 126 of 
the vessel 108 by gravity. Solids accumulating on the bottom 
126 of vessel 108 are removed via a tank drain N5 located at 
the bottom 126 of the vessel 108. A Washout connection N9 
and one or more cleanout man Ways M1 and M2 are also 
located in the tank 108 near the bottom 126 of the tank 108 
that can be used in ?ushing and cleaning solids out the bottom 
of the tank 108. This neW con?guration of the baf?e dish 5 
eliminates the plugging experienced in prior separator 
designs and the associated doWntime and costs of cleaning 
out the solids from those prior designs, thereby extending the 
run-time life and overall long-term separation effectiveness 
of the present invention 100. 
A sixth feature is its oil conduit 6 that prevent re-entrain 

ment of separated oil back into the Water. Prior art designs 
focused on Water quality improvement only. The present 
invention 100 provides for both Water and oil quality 
improvement. In order to assure both improved oil and Water 
quality, it is necessary to minimize re-entrainment of sepa 
rated oil back into the Water and to minimize the exposure of 
separated oil to the mixing energies of the inlet ?uid. To 
accomplish this in the present invention 100, oil that collects 
on the underside or underneath 152 of the inverted upper 
spreader 5 ?oWs through the oil conduit 6 from underneath 
the inverted upper spreader 5 into the oil layer 118 Without 
having to travel through the inlet Water turbulent zone 128 
surrounding the tank ?uid inlets 120. This assures that the 
quality of oil separated beloW the inverted upper spreader 5 is 
not deterred as it moves from the Water layer or section 116 to 
the oil layer or section 118. 
A seventh feature is its slide tube 7 for the Water leg 130. In 

prior art designs the oil-Water interface 114 Was controlled 
externally by an ancillary level device. In the present inven 
tion 100, the level device is built into the tank 108. The level 
device is an internal Water conduit or Water leg 130. This 
Water leg 130 differs from all others in that its level control 
ling spillover point 132 is adjustable in height. In order to 
render the spillover point 132 to be adjustable, the upper end 
134 of the riser pipe 136 is machined smooth or ?tted With a 
short section of smooth pipe. Then a special oversize pipe or 
slide tube 7 is slipped over the smoothed out section 134 of the 
riser pipe 136. The oversize pipe 7 is machined With tWo 
O-ring grooves 140 located near the bottom 142 of the over 
size pipe 7, Which are ?lled With appropriately sized O-rings 
144. The O-rings 144 seal the oversizedpipe 7 to the riserpipe 
136, thereby forcing all Water that ?oWs upWard around the 
riser pipe 136 to over?oW into the top 146 of the oversized 
pipe 7. Thus, by raising or loWering the oversize pipe 7 
telescopically relative to the riser pipe 136, this adjusts the 
level, elevation or height of the top 146 of the oversized pipe 
7. And by raising or loWering the oversized pipe 7, the level or 
height of the oil-Water interface 114 inside the tank 108 is also 
adjusted to a neW ?xed point. In this Way an operator can 
make periodic adjustments to the separator 100 as needed 
Without having to take the separator 100 out of operation. 
An eighth feature is its engineered Water spillover Weir 8 

that prevents separation upsets. Weirs have been used in the 
application of Water distribution applications since the begin 
ning of time. The science of Weir length versus the crest 
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height of Water ?oWing over it at various rates is Well under 
stood and documented. HoWever, While all tanks ?tted With 
Water legs provide for a Weir area for Water exiting the tanks, 
the relationship of Weir area to ?oW has heretofore escaped 
most designers. This oversight causes Wide variations in the 
level of the oil-Water interface 114, a decided lack of control 
of the level of the oil-Water interface 114, and results in both 
oil carryover in e?luent Water and Water carryover in e?luent 
oil. By sizing the Water leg spillover Weir 8 consistent With the 
knoWn ?oW rate of the inlet Water entering the inlet 1, the 
designer can minimize the otherWise signi?cant variations in 
levels of the oil-Water interface 114 and thereby assure a 
consistent e?luent oil and Water quality. Since every applica 
tion for Which the invention 100 is to be built has different 
?oW rates, the sizing of the Weir 8 must be and is done speci?c 
to the ?oW rates of the speci?c application for Which the 
separator 100 is designed. Additionally, the pressure drop 
through the Water leg 130 must be calculated on a case-by 
case basis so the crest height over the Weir 8, i.e. as de?ned by 
the elevation of the top 146 of the slide tube 7, is not suf?cient 
to move the oil-Water interface 114 more than a feW inches 
from no-?oW to full-?oW conditions. This results in sizing the 
diameter of the pipe that forms the Water leg 130 to minimize 
the pressure loss as the Water ?oWs through it. 
A ninth feature is its engineered oil spillover Weir 9 that 

prevents over?oW of the tank or vessel 108. Prior art separator 
did not consider the ?uid ?oW dynamics in the oil phase. The 
present invention takes this variable into account, and com 
pletely manages it to prevent tank over?oWs and resultant, 
Wasteful, and hazardous oil spills. In order to accomplish this, 
a very large capacity spillover Weir 9 is installed so the maxi 
mum elevation increase during high slug ?oWs of oil is 
absorbed in a very shalloW crest height over the Weir 9 so the 
overall rise in oil elevation remains a very small fraction of the 
available space in each vessel 108. This assures that all sepa 
rated oil is e?iciently moved from the separator 100 to the 
adjacent oil storage tank (not illustrated) via the tank’s oil 
outlet N3 Without any exposure to the environment or loss of 
oil product. In so doing, it also assures that the elevation of the 
oil-Water interface 114 remains constant so all separation is 
maximized, insuring that the ef?uent quality of oil leaving the 
tank 108 via the oil outlet N3 and the ef?uent quality of the 
clari?ed Water leaving the tank via Water outlet N2 remain 
constant. 
A tenth feature is its external Water leg adjuster 10 that 

provides ?ne tuning Without shutdoWns. A Water leg adjuster 
10 is provided With a Water leg ?ange N7 located on the top of 
the tank 138 that is the adjustment mechanism for adjusting 
the height of the Water leg 130 by raising or loWering the slide 
tube 7. The details and bene?ts of the adjustable height Water 
leg 130 have previously been described. Tantamount to oper 
ating success is the need for operators to be able to make large 
adjustments to the level of the oil-Water interface 114 during 
periods of start-up or restarts, and smaller, minor adjustments 
to the interface 114 during operations to account for changes 
in ?uid density or changes in viscosity brought on by the heat 
of the summer and cold of the Winter. The adjustable Water leg 
130 is designed expressly for this purpose. The adjuster 10 is 
a slide rod or Worm gear 148 that connects to the internal slide 
tube 7 of the Water leg 130, and extends through a combina 
tion lubricator and seal 150 to outside the vessel 108 Where 
the operator can access it. By moving the rod or Worm gear 
148 up or doWn, the operator can adjust the elevation of the 
adjustable Water leg spillover pipe formed by the top 146 of 
the slide tube 7, and thus the spillover point 132, and thereby 
change the elevation of the oil-Water interface 114 Within the 
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vessel 108. This feature adds considerable value to the day 
to-day operation of the separator 100. 

While the invention has been described With a certain 
degree of particularity, it is manifest that many changes may 
be made in the details of construction and the arrangement of 
components Without departing from the spirit and scope of 
this disclosure. It is understood that the invention is not lim 
ited to the embodiments set forth herein for the purposes of 
exempli?cation, but is to be limited only by the scope of the 
attached claim or claims, including the full range of equiva 
lency to Which each element thereof is entitled. 
What is claimed is: 
1. An apparatus for separating oil Well products compris 

mg: 
a tank for receiving oil Well products, an internal Water leg 

that is adjustable in height, and 
adjustment means for adjusting the height of the internal 

Water leg being provided externally on the tank. 
2. An apparatus for separating oil Well products according 

to claim 1 further comprising: 
an inverted upper spreader located immediately beloW tank 

?uid inlets located Within the tank Where oil Well prod 
ucts enter the tank. 

3. An apparatus for separating oil Well products according 
to claim 2 further comprising: 

an engineered Water spillover Weir provided in association 
With the internal Water leg, and said Water spillover Weir 
siZed consistent With the ?oW rate of the oil Well prod 
ucts entering the tank at the tank ?uid inlets and siZed to 
minimiZe the pres sure loss as the Water ?oWs through the 
Water spillover Weir. 

4. An apparatus for separating oil Well products according 
to claim 3 further comprising: 

an engineered oil spillover Weir, and said oil spillover Weir 
siZed so the maximum elevation increase during slug 
?oWs of oil is absorbed in a shalloW crest height over the 
Weir. 

5. An apparatus for separating oil Well products according 
to claim 4 further comprising: 

sWirl Wings provided in association With the tank ?uid 
inlets so that the sWirl Wings direct oil Well products 
entering the tank through the tank ?uid inlets to spiral 
outWard in the tank in a helical orientation. 

6. An apparatus for separating oil Well products according 
to claim 5 further comprising: 

a sWirl Wing baf?e located immediately above the tank 
?uid inlets to minimize disturbance of an oil Water inter 
face located above. 

7. An apparatus for separating oil Well products according 
to claim 6 further comprising: 

a degassing chamber located Within the tank ahead of the 
tank ?uid inlets to remove free gases from the ?uid prior 
to discharge into the tank via the tank ?uid inlets. 

8. An apparatus for separating oil Well products according 
to claim 7 further comprising: 

a slide tube movably secured to the internal Water leg as a 
means for adjusting the height of the Water leg, and said 
adjustment means for adjusting the height of the internal 
Water leg connecting to said slide tube to raise and loWer 
said slide tube on said Water leg. 

9. An apparatus for separating oil Well products according 
to claim 8 further comprising: 

an oil conduit extending from an underside of said inverted 
upper spreader upWard into an oil layer located near the 
top of the tank to provide a path for oil to travel up into 
the oil layer Without having to pass near a turbulent area 
surrounding the tank ?uid inlets. 

10 
10.An apparatus for separating oil Well products according 

to claim 9 further comprising: 
internal piping extending through the tank at ground level 

for both the oil Well products inlet and for a separated 
5 Water outlet. 

11. An apparatus for separating oil Well products compris 
ing: 

a tank for receiving oil Well products, 
sWirl Wings provided in association With tank ?uid inlets so 

10 that the sWirl Wings direct oil Well products entering the 
tank via the tank ?uid inlets to spiral outWard in the tank 

in a helical orientation, 
an internal Water leg extending upWard Within the tank 

15 from above a loWer portion of the tank so that Water 

enters the Water leg at the bottom of the Water leg, and 
said Water leg that is adjustable in height. 
12.An apparatus for separating oil Well products according 

to claim 11 further comprising: 
piping provided internally Within the tank and extending 

through the tank at ground level for both oil Well prod 
ucts inlet and separated Water outlet. 

13 . An apparatus for separating oil Well products according 
to claim 11 further comprising: 

a degassing chamber located Within the tank such that free 
gases are removed from the oil Well products prior to 
entering into the tank via the tank ?uid inlets. 

14.An apparatus for separating oil Well products according 
to claim 11 further comprising: 

a sWirl Wing baf?e located betWeen the tank ?uid inlets and 
an oil-Water interface located above to minimiZe distur 

bance of an oil Water interface Within the tank. 

15.An apparatus for separating oil Well products according 
to claim 11 further comprising: 

an inverted upper spreader located beloW the tank ?uid 
inlets, and 

an oil conduit extending from an underside of said inverted 
upper spreader upWard into an oil layer located near the 
top of the tank to prevent re-entrainment of the oil by 
providing a path for oil to travel up to the oil layer 
Without having to pass near a turbulent area surrounding 
the tank ?uid inlets. 

16.An apparatus for separating oil Well products according 
to claim 15 further comprising: 

an engineered oil spillover Weir provided in the oil layer as 
a means of removing oil from the tank, and said oil 
spillover Weir siZed so the maximum elevation increase 
during slug ?oWs of oil is absorbed in a shalloW crest 
height over the oil spillover Weir. 

17. An apparatus for separating oil Well products according 
to claim 11 further comprising: 

a slide tube movably secured to the top of the internal Water 
leg, and 

adjustment means for adjusting the height of the internal 
Water leg being provided externally on the tank and 
connecting to said slide tube to raise and loWer said slide 
tube as a means of adjusting the height of the Water leg. 

18.An apparatus for separating oil Well products according 
to claim 17 further comprising: 

an engineered Water spillover Weir provided in association 
With the internal Water leg, and said Water spillover Weir 
siZed consistent With the ?oW rate of the oil Well prod 
ucts entering the tank at the tank ?uid inlets and siZed to 
minimiZe the pressure loss as the Water ?oWs through the 
Water spillover Weir. 
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