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1

This invention relates to the production, han-
dling, refining and treating of petroleum and re-
lated products and has for its primary object the
crovision of apparatus for and a method of
drainine from a treater, water that has been re-
moved from the petroleum products in the treater,
a1l automatically and at a rate dependent ac-
curately upon the amount of water initially con-
tained by the treated products and removed in
the treater.

Tt is the most important object of the present
invention to provide a method cf removing wa-
ter together with apparatus for removing such
water from a treater for petroleum products
that improves upon the water siphoning system
disclosed in my co-pending application, Serial No.
46,406, filed August 27, 1948 and entitled “Meth-
od and Apparatus for Treating Emulsion Ema-
nating from Natural Oil Wells,” this being a con-
tinuation in part of said co-pending application.

Water siphoning systems and like sysiems for
draining water from oil treaters are generally not
entirely satisfactory because of the fact that such
valves as may be used to control the out-flow of
the water, develop leaks and other mechanical
defects from time to time resulting in a drainage
of the water faster than is desired and thereby
overcoming the necessary balance or equilibrium
of the entire system. TFurthermore, because oi
such leakage and because of the overall arrange-
ment of parts of conventional systems of this
character, it is virtually impossible to measure
the amount of water through use of water meters
presently available on the open market.

Accordingly, it is one of the most important ob-
jects of the present invention to provide an auto-
matic siphoning or removal system capable of
permitting the use ol a suitable water meter
whereby the user may accurately determine the
amount of water within the oil being pumped
and being removed therefrom by the treater.

Another important object of the present inven-
tion is to provide a water removal system for
petroleum treaters wherelin valve leakage and
defects occurring therein, will be of no signif-
ieance and have no adverse effects upon the over-
all operation of the siphoning system.

Another object of the present invention is to
provide a water removal system for pefrolemmn
treaters opzsrable upon the differential indensi-
ties of oil and water within the treater and hav-
ing parts for automatically draining water from
the bottom of one compartment of the treater
when the proportion of water to oil in the said
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thereof from the petroleum passing into the com-
partment.

A further object of the present invention is to
provide a water drainage system as above set
forth wherein the same principle of difference in
densities is utilized to remove the water from a
second compartment as the same flows thereinto
froran the aforementioned first compartment, op-
erable to vary the level of water in one branch of
a siphoning system joining the compartments, all
tn the end that upon any change in the propor-
tion of oil to water in the second compartment,
mora or less water will be drained entirely from
the system automatically and without operator
attention. -

A further object of the present invention 1s 1o
nrovide diaphragm controlled stop valves, not
only for the ultimate water outlet but for the dis-
charge end of the oil, both dependent upon the
read of liguid in the system and the changes
thereof, to drain the water from fthe system at
~ constant rate, dependent upon the rate of fiow
of water into the system along with the petro-
leum products being treated.

All of the aforesaid principles of operation are
set forth in the following specification and other
objects will, therefore, become necessarily ap-
narent, reference being had to the aseompany-
ine drawings, wherein:

Fig. 1 is o fragmentary, side elevational view
sf substantially the lower half of an eil treater
havine apparatus for siphoning water from the
nil made in accordance with the present inven-
tion, parts being broken away to reveal details
of construction.

wio. 1g is a side elevational view of the upper-
most half of the treater and water siphoning .ap-
pnaratus therefor, parts being broken away for
ciearness.

Fig. 10 is a side elevational view of the water
drainage control normally coupled with parts
shown in Fig. 1; and |

Fig. 2 is a transverse, cross-sectional view taken
on line II—II of Fig. 1 looking in the direction
of the arrows.

Tn the drawings there is illustrated a treater Ior
petroleum products having in part conventional
slements and in part structure as set forth in
my aforesaid co-pending application. The over-
a1l overation of the treater however, is varied
ihroush employment of an improved water drain-
ine system therefor. Accordingly, it is obvipus
that while g particular type of treater has been
slustrated, such water siphoning means might
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well be adapted for use with treaters varying from
that herein illustrated.

The treater per se has an elongated, upright
tank (0§ that is preferably cylindrical In c¢ross-
section and as will hereinafter appear, is con-
nected in with all of the component parts there-
of to present an entirely closed pressurized sys-
tem.

Tank (0 may be mounted in any suitable man-
ner upon a base 12 and is provided with a nor-
mally closed drain (4 at the bottom thereof. A
rigid circular partition 16 is provided within the
tank 10 intermediate its ends, presenting an up-
per compartment broadly designated by the nu-
meral (8, and g separate lower compartment that
is designated generally by the numeral 20.

A plurality of hay sections are optionally pro-
vided in each compartment {8 and 20 that in-
cludes circular perforated panels 22 for the com-
partment 20 and a pair of spaced apart parallel
foraminous panels 24 within the compartment
(8. A vertical partition 25 is provided in the
compartment I3 extending entirely transversely
thereacross in chord-like manner and terminat-
ing at its lowermost end in spaced relationship
with respect to the uppermost face of the solid
partition 16. The foraminous panels 24 accord-
ingly are not fully circular and abut the proximal
face of the vertical partition 26.

A vertical, tubular downcomer 28 within the
tank 19 extends through all of the panels 22 and
24 as well as through the partition 16§, the upper-
most end of downcomer 28 bheing in spaced rela-
tionship with respect to the uppermost end of

tank 10 above the uppermost panel 24 and the -

lowermost end of downcomer 28 terminating
above the bottom of tank 10 below the lowermost
panel 22.

A vertical pipe 39 on one face of the partition
26 opposite to the panels 24 extends at its upper-
most end above a horizontal plane through the
uppermost end of downcomer 28 and spaced below
the top of tank 8. Pipe 30 at its lowermost end
extends through the partition 26 just above the
lowermost end of the latter and terminates in a
diverter box 32 within the compartment {8 and
on the same side of partition 26 as the panels 24.

A separator tank 34 on the uppermost end of
the tank 10 is similar in construction to that dis-
closed in my aforesaid co-pending application
and while the details of construction and opera-
tion thereof form no part of this invention, and
need not be described, such separator has a mist
extractor 36 therewithin, together with a con-
denser 38 for gas vapors. Separator 34 removes
free gas vapors from the emulsion entering the
separator 34 through inlet opening 40. Such gas
vapors rise from the emulsion as the same enters
the separator 34 while the emulsion falls by force
of gravity and is directed downwardly from sep-
arator 34 by a line 42. Line 42 communicates af
its lowermost end with a heat exXchanger 44
from which the pressurized emulsion is again di-
rected upwardly through a conduit 46 into the
compartment {8 intermediate the uppermost and
lowermost ends thereof and on that side of par-
tition 26 having pipe 30 thereon.

The emulsion is free to rise within the com-
partment 18 on the last mentioned side of par-
tition 26 and the same obviously overflows into
the pipe 30 after the level thereof has reached
such height. From pipe 30, the emulsion is di-
rected into the compartment (8 immediately
below a furnace, broadly designated by the nu-
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24. Obviously, some water contained within the
emulsion will descend in the compartment {8
as the same enters through conduit 45 and tne
level of such water within compartment (2, on
that side of partition 28 having pipe 28, will nor-
mally he maintained adjacent the lowermost end
of pipe 239 as will hereinafter appear. Fuirther-
more, through use of the water draining system
forming the subject matter hereof and about to
be described, the level of water within compart-
ment {8, on that side of partition 26 having fur-
nace 4§ therein, will be maintained immediately
below the lowermost panel 24.

Consequently, emulsion entering and passing
through the diverter 32 will immediately rise
within the water in compartment 18 and a rela-
tively long bath for the emulsion will result as
the same passes over and impinges upon the
heated walls of furnace 43. The emulsion will
continue to rise within the compartment {8, while
water removed therefrom will settle until the
emulsion attains a level adjacent the uppermost
end of downcomer 28 where the samsa will over-
How and be directed into the compartment 29.

A tube 50 communicating with the compart-
ment 20, slightly below the partition (8§, drains
the water-free petroleum products from the tank
10 and directs the same to the heat exchanger 44.
From heat exchanger 44, the treated ocil prod-
ucts are directed to stock tanks or other storage
means through a pipe §2. It is clear that the
relatively hot petroleum products entering heat
exchanger 44 by way of tube 58 will be cooled
within the heat exchanger 44 inasmuch as the
cooler emulsion entering heat exchanger 44 hy
way of line 42 will absorb g substantial amount
of the heat from the finished products. Conse-
quently, the emulsion is pre-heated prior to en-
trance into separator 34 resulting in an immedi-
ale separation of free gas from the emulsion as
the same passes through inlet 40.

The water siphoning or draining system form-
ing the subject matter hereof inecludes, first,
means for evacuating the water in compartment
{8 and directing the same into the compartment
20. Such means includes a substantially U-
shiaped conduit having a short vertical branch
b4 and a longer vertical branch 56. The lower-
most end of the branch %4 terminates adjacent
the uppermost face of partition 16 while the up-
permost ends of branches 54 and 36, and the
bight 58 of the U-~shaped conduit, are disposed
just below the uppermost panel 24 and within a
horizontal plane spaced below a second hori-
zontal plane through the upvermost end of the
downcomer 28.

A short, vertical pipe 63 nlaces the bhight por-
tion §8 into communication with the combpart-
ment 18 at the uppermost end of the latter. A
second U-shaped conduit has a relatively long
leg 62 within the compartment 20, a bight 64 ex-
tending through the tank 10 and a shorter, ver-
tical leg 60 exteriorly of the tank 18. The lower-
most end of the leg 62 is adjacent the lowermost
end of branch 5o while the uppermost ends of
the legs 62 and 66, as well as the bight 64, aie
above the panel 22 and spaced below the lower-
most face of partition (6. The leg 66 may bhe
coupled with any suitable means (not shown)
for conveying water from the tank 10 to a suit-
able salt water disposal or other use as desired.

A shut-off valve 68, disposed preferably be-
tween bight 64 and leg 66, is provided with an
automatic control, broadly designated by the nu-
meral 10, Such control includes a housing 72



2,624,462

5

having -a -partitioning flexible .diaphrag 14
therewithin. -Housing ‘72 is -placed .into com-
munication with :branch £5 on-one side oI dia-
phragm T8 by an L -shapea conduit 16.

Conduit 78 is interposed between the partition

16 and the bight 64 for legs €2 and 85. A link
18 operably connects the valve.€8 and:the control
assembly, there being suitable toggle mechanism
not detailed, and of any common structure for
causing opening .of valve-68 as diaphragm T4 1s
caused to flex in a direction away from the con-
duit 76. Normally, with diaphragm 74 substan-
tially horizontal and unflexed, vaive £8 is held
closed by means of a weight &3 connected with-
in such toggle mechanism. A similar control,
broadly designated by the numeral 82, is pro-
vided for -a shut-off valve :84 interposed within
the tube 58. Control.82 is likewise provided with
g diaphragm 86 communicating with tube &8 by

means. of :a short pipe extensicn: 83 and a weight

o holds valve 84 normally closed.

The line 42 is similarly provided with 2 shut-
off valve 92 having an automatic control 24 con-
nected within the line 42 in-the same Mmanner as
control 82 is-interposed in tube ED. Gas - vapoers
rising from the emulsion as the same enters tank
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{9 by way of conduit 46, are free to pass upward-

Iy into a-tank 85 on the uppermost end of tank
{8, there being a second tank 88 within tank &6
for receiving gas vapors rising ahove downecom-
er 28 and passing into tank 48 - by means of an
L.-shaped pipe {£0. Gas vapors from tank 19,
also pass into condenser 28 by means of a con-
duit 162. Condensate is directed from condenser
ag and from the tank $a& by means of a line 134
that communicates with the compartment 20 of
tank (0 immediately below the lowermost panel
29  Wmulsion emanating from extractor 34 15 re-
turned to the separator 34 by means of a drain
i{85. A conduit 108 having 8 bacCk pressure valve
( {0 and a safety relief valve {2 interposed there-
in, directs gas vapors irom separator 34 to the
tank 96.

Tank 86 has an outlet {4 for gas vapors that
may have connection with furnace A3 if desired
or communicate with other points of use or stor-
ace for the vapors emanating from tank 85.

It is seen therefore, that the entire system is
closed and that equalization of pressure is pro-
vided for throughout.
tion includes the uppermost ends oi branches 54
and 5§ where gas vapors are iree to enter pipe
58 and create an equalization of pressure upon
the level of liguid in both of branches 54 and 25

as the system is placed into automatic operation.

Obviously, the level of water within the kranch
R4 is directly dependent upon the combined head
of oil and water within the compartment I8.
With the distance between the uppermost end
of downcomer 28 and the uppPErmos: ends - o1
branches 54 and 56 properly chosen, the aforesaid
level of water within compartment {8 above fur-
nace &8, will be maintained immediately below
the lowermost panel 24. As long as such water
in compartment {8 maintains such level, the level
of water in branch 54 will be adjacent to the
bight 58, but no flow of water will he present from
branch 54 to branch 5§. As the emulsion 1m-
pinges upon the furnace 68 however, water will
he removed therefrom and sevtle within the com-
partment {8, raising the water to a higher level
approaching the lowermost panel 24 and even
extending thereabove. because of the differen-
tia] in densities of the oil and the water in com-
partment (8, as soon as an increase of water in

Such pressure equaliza- -
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-propotrtion to-oil-oecurs i compartment 18, the
Jevel of ‘water “in branch: 54 -will rise -and over-

flow into bight 58 and into the branch. 5%, Such

overflow of water into:branch E&§ will:coniinue
until. such time as the:aforessid :predetermined
1evel .of water in tank {8 below " the lowermost

panel 28, is -again :reached. -

Gas pressure above the uppermost Adiguid devel
adjacent the top of downcomer will nog-cause &
raising of the water level in: branch -84 -because

+this .same pressure :is directed ;to-branch ‘54 via

pipe 60.  As will'hereinafter appear, =59,id upper-

most liguid level will-be maintained-substantially
at a predetermined -point ‘with-respect to -down-
comer :28. ‘Consequently there will :at -no time
‘be any appreciable -variance .cf :the: overall -vol-
-ume of liguid in:.compartment 18 to affect -the

water level in branch 54. |
As 0il continues to flow into the compartment

29, by way .of downcomer:28, it will “flow :there-
from through:tube 58 under control of -valve -84
and diaphraem 85. :Since diaphragm 8§ is:sensi-
tive-only to the head of oil in.downcomer 28 above
‘diaphragm 86 combined with any: head of:0il In
~ compartment 18 above the upper end of down-

comer 28, valve 84 will be:moved toward:the open
condition as the volume :¢f liquid Increases in
compartment 18 and - -will Je moved toward the

closed position :as -the liquid level in compart-
ment 18 drops. -

Accordingly, as-above explained with ‘respect
to the water level in -branch 54, there -will be a
predetermined -volume of liquid maintained in
compartment 18 .at all times, eliminating any
effect on the-water levelin branch 56 that would
otherwise be present if valve 84-were not: provid-
ed to control the liquid level in compartment i8.

Tt is contemplated that the-normal-water level

in compartment 20 ‘be maintained ‘between the

lower end of downcomer 28-and the lower ends of
wranch 56 and leg:62. The head of oil.and water
in compartment 2@, plus the head of oil'in down-
comer 28 above partition 16, ‘together “with the
head of any oil -above -downcomer 23, will nor-
mally maintain the water level in-branch 855 at-a

point above partition 16 -when the water :level in
compartment 20 is-at the aforesald normal level.

With the proper closing of ‘weight 80, as:soon
as the water in branch 56 rises above its normal
level therein, the increased head on diaphragm
14, through conduit 16, will fiex diaphragm 14 up-

wardly to open valve 68. Manifestly, as such
ievel in branch 56 continues to.rise, valve 68 will,

as a result, be moved further -toward -the fully
open position.

Tt -is understood ‘that such rising of water level
in branch.56 is occasioned by a rise of the water

1evel in compartment 20, which is in vurn occa-
sioned by flow of water from compartment 13:to
‘compartment 28 wia branches 54 -and B6. As

long as water flows into compartment 20 al a

constant rate, valve 68 will remain open t0 drain

water from compartment 20 at the same rate by
way of leg 62, bight 64 and leg 66. As soon as
the rate of flow of water irom compartment 18
to .compartment 20 .decreases, the water level In
compartment 20 will f4ll, .decreasing tie propor-

tion of water to.oil in compartment 20. This re-

sults in a lowering of -the water level in branch
56, a decrease in head pressure on diaphragm 14,
a progressive movement of valve 63 to a -closed
position, and a decrease In the rate of flow of
water from leg 60.

As above pointed out, gas pressure oOil the
liquid level in compartment {8 will not cause &
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drainage of all water from compartment i8 be-
cause such pressure is equalized on the water
level in branch 54. By the same token, such
pressure acting through downcomer 23 will not

raise the level of water in branch 58 with a con-
sequent drainage of all water from compartment
20 since pipe 60 also communicates with branch

96 and the gas pressure is equalized on the water
level in branch 586.

Obviously, diaphragm 88 should be sensitive to
slight changes in the liquid level in compartment
I8 so0 that such changes will not effect diaphrasm
10. In other words, an increased head because of
rising of the liquid level above downcomer 28,
would also cause a slight raising of the water
level in branch 56. However, valve 84 will re-
spond immediately to lower the level in compart-
ment 18 to normalcy, preventing g water level
rise in branch 56.

Manifestly, diaphragm 74 is directly sensitive
to the head changes in branch 56 which head is
In addition to any liquid heads acting on dia-
phragm 86. Since diaphragm 86 is only remotely
effected by head changes in branch 56, i. e. that
above the level of diaphragm 86, the latter will
not respond upon a mere rise or lowering of the
water level in branch 56.

It is seen that through such system, g water
meter (16 of any conventional character, may
be interposed in bight 64 between valve 88 and
tank (0 to accurately measure the amount of
water that is contained in the emulsion initially
pumped from a well. It is further apparent,
that leakage of valve 68 is immaterial since such
leakage will be measured by the meter 8§, and
further since leg 62 and branch 64 are always
filled with water. Unless the leakage of valve 58
is extreme, such leakage will not be greater than
the amount of water contained in the emulsion
as the same is pumped infto the inlet 49.

It is seen further that the rate of outward flow
of the clean oil through tube 50, is controlled by
the valve 84 and its control means 82.

The level of water in the compartment 8 will
always be below the tube 50 and, therefore, only
clean oil will flow from the treater to heat ex-
changer 44 by way of tube 50. By the same
token, the level of water in compartment 20 will
always be above the lowermost end of branch 56
and leg 62, whereby only water flows through
leg 62, bight 64 and leg 66. 'The entire system
properly pre-set and adjusted with respect to the
various valve controls, will operate automatically
for an indefinite period of time and the various
bodies of water and oil within the tank 10, will
always be maintained atf a substantially constant
level. Water will flow from the compartment {8
to the compartment 20 by slowly dumping
through the bight 58 immediately upon any
slight rise in the water level within compartment
I8 below the lowermost panel 24. By the same
token, such dumped water passing downwardly
into the branch §6 and thence into the compart-
ment 20, will immediately cause a rise of the
water level in branch 56 with a consequent im-
mediate operation of control 10 and opening of
valve 68. As the flow of water from branch 54
to branch 56 increases in volume, valve 68 will be
progressively opened by the control 70 until the
full capacity of leg 66 is approached. Conversely,
slight decreases in the volume of water flow from
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branch 54 to branch 56 will cause a progressive
closing of the valve 68 and consequent decrease
in the volume of water flow through leg €8.

Accordingly, there has been provided 2 watei
siphoning or drainage system for oil treaters
that 1s completely balanced and operable to
maintain a balance or equilibrium during con-
tinuous operation irrespective of drastic vari-
ances In the water content of the emulsion as
the same is pumped from g well or number of
wells.

Having thus described the invention, what is
claimed as new and desired to he secured by
Letters Patent is:

1. Siphoning apparatus for separating oil and
water comprising an upright tank having a hori-
zontal partition, presenting an upper and a lower
compartment, an inlet for oil and water to be
separated communicating with the upper com-
partment, and an oil outlet communicating with
the lower compartment; a vertical tube in the
tank, extending through said partition and dis-
posed to receive oil from the upper compartment
for gravitation into the lower compartment: a
first vertical pipe in the upper compartment hav-
ing a lowermost, open end; a second vertical pipe
extending through said partition and connected
with the first vertical pipe at the uppermost end
of the second pipe for draining water from the
upper compartment to the lower compartment:
a third vertical pipe in the lower compartment
having a lowermost open end and extending
through the tank at the uppermost end of the
third pipe to a point of discharge exteriorly of
the tank; a valve in said third vertical pipe: and
pressure responsive means in said second vertieal
pipe and coupled with said valve for controlling
the latter to maintain a predetermined level of
water in the compartments.

2. Siphoning apparatus as set forth in claim 1,
wherein the lowermost end of said tube is dis-
posed above the lowermost ends of the second
and third pipes. |

3. Siphoning apparatus ag set forth in claim 1,
wherein the point of connection between the
first and the second vertical pipes is disposed
helow the uppermost end of said tube,

4. Siphoning apparatus as set forth in claim 1,
wherein said oil outlet is provided with a con-
duit having a valve provided with pressure
responsive means coupled therewith for control-
ling the level of oil in the compartments.

ELMER R. WILLIAMS.
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