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Patented Dec. 29, 1953 2,664,170 

UNITED STATES PATENT OFFICE 
2,664,170 

DUAL CONTROL SEPARATION OF GAS 
AND O. 

Jay P. Walker and Clarence O. Glasgow, Tulsa, 
Okla, assignors to National Tank Company, 
Tulsa, Okla., a corporation of Nevada. 
Application July 24, 1952, Serial No. 300,788 

(C. 183-2.) 9 Claims. 

This invention relates to new and useful in 
provements in dual control separation of gas and 
cil. 
One object of the invention is an improved 

dual control for oil and gas outlet valves partic 
ularly adapted to tanks having Separate accumu 
lating chambers. 
Another object of the invention is to provide 

a dual control involving an oil accumulating 
chamber receiving oil from a horizontal stratum 
and having liquid level responsive means Con 
nected with dual actuating means for a gas out 
et valve and an oil outlet valve connected with 
said chamber, whereby an independent oil level 
is maintained in said chamber and fluid preSSure 
in the chamber is built up sufficient to elevate 
the discharged oil to the stock tanks. 
A further object of the invention is to provide 

a tank having means for establishing oil and 
water strata, and carrying off water and an oil 
accumulating chamber separate therefrom, to 
gether with dual controlled valve means for dis 
charging oil from the chamber and conducting 
it to the stock tanks and building up gas pressure 
in the chamber sufficient to elevate the oil to said 
stock tankS. 

Still another object of the invention is to pro 
vide a dual control for a tank having an oil 
accumulating chamber and a gas Space therein 
and diaphragm-motor oil and gas outlet valves in 
combination with a float in the chamber having 
operating connection with a pilot valve for con 
trolling a supply of gas to the valves to open the 
oil valve and close or pinch the gas valve and 
build up a pressure in the chamber for expelling 
the oil. 
A still further object of the invention is to pro 

vide an improved dual control wherein a tank is 
provided with an obstruction having a weir at 
its upper edge whereby a liquid stratum is main 
tained in the tinak and liquid is caused to Over 
flow to a lower level in an accumulating chamber 
which latter has a gas space above its liquid 
level, thus oil in overflowing or cascading from the 
upper stratum to the lower level is degassed under 
Some conditions. 
A construction designed to carry out the inven 

tion Will be hereinafter described together with 
other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, 
wherein an example of the invention is shown, 
and wherein: 

Fig. 1 is a longitudinal sectional view of a por 
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2 
tion of a tank equipped with a dual control valve 
means constructed in accordance with the inven 
tion, 

Fig. 2 is a transverse, sectional view through 
the tank showing the water discharge means, 

Fig. 3 is an enlarged elevation of the pilot valve 
and its actuator, 

Fig. 4 is a transverse, vertical, sectional view 
of an upright separator having the dual control 
valve means, 

Fig. 5 is a view, similar to Fig. 4 of a horizontal 
separator having the dual control valve means, 

Fig. 6 is a view, similar to Fig. 1, showing a 
different application of the invention, and 

Fig. 7 is a vertical, sectional view of the volume 
tank of the apparatus of Fig. 6, 
This application is a continuation-in-part of 

our co-pending application, Serial No. 91,182, 
filed May 3, 1949, now abandoned. 
In the drawings, the numeral O designates a 

horizontal tank which may be of the construc 
tion shown in the co-pending application of Jay 
P. Walker, Clarence O. Glasgow, and Alex W. 
Francis, Jr., filed March 23, 1949, Serial No. 
83,054, owned by applicants' assignee, or of some 
other form. In the tank a filter section F is 
provided between two upright partitions and 
2, each occupying a complete transverse area, 

of the tank and being perforated. The filtering 
Section is completely filled with filtering material 
M, Such as wood excelsior or suitable material. 
A liquid overflow partition f3 terminates short 

of the top of the tank and its upper horizontal 
edge constitutes a weir 4, which determines the 
liquid level in the tank. The oil level is deter 
mined by the Weir and the water level is deter 
mined by any suitable water outlet means, such 
as an outside Syphon box 5 connected with the 
tank by a Water leg 6 and containing an over 
flow nipple f7 which discharges into a water pipe 
8. The longitudinal area above the oil level 
constitutes a gas space G. On top of the tank 
is a gas separator Swhich is connected with the 
gas Space rearwardly of the partition f2, by means 
of a pipe 9 which may act as a gas equalizer or 
a gas conductor. A gas discharge pipe 20 leads 
from the separator. 
The treater operates in any suitable manner 

So as to produce the water, oil and gas stratum 
as illustrated and this operation may be as set 
forth in co-pending application, supra. Since 
Only oil overflows the weir 4, the chamber C, 
between the partition 3 and the end or head 2 
of the tank, contains only oil and gas. An oil 
level is maintained in the chamber by a float 22, 
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which is much lower than the oil level, forward 
of the partition 3. An oil discharge pipe 23 
leads from the lower portion of the head 2, Well 
below the oil level in chamber C. A diaphragm 
motor oil valve 24 of any suitable construction 
is connected to the pipe. This valve is period 
ically opened to discharge oil from the chamber 
and maintain the level therein. A diaphragm 
motor gas outlet valve 25 is connected to the gas 
discharge pipe 20. These valves are both op 
erated by means hereinafter described whereby 
dual control is set up. 

Usually a horizontal treater is supported on 
the ground and since the inlet to the Stock tanks 
is at a higher elevation than the oil outlet of 
the treater some means must be provided to ele 
vate the discharged oil and deliver it to Said 
tanks. An economical method is to employ gas 
pressure by means of dual control of the oil and 
gas outlet valves, whereby a preSSure in the tank 
sufficient for this purpose may be maintained. 
The float 22 is mounted. On the end of an arm. 

26 which extends from a rigid connection. With 
a rock shaft 27 journaled in a bonnet 28 Suit 
ably mounted on the head 2 f. The shaft ex 
tends through one side of the bonnet and has 
fastened thereon a lever 29 extending in the Op 
posite direction to the arm 26. An adjusting link 
30 pivotally connects the Outer end of the lever 
with the plunger 3 of a vertically disposed pilot 
valve 32. A gas Supply line 33 leads from the 
gas discharge pipe 20 to the upper portion of the 
valve. A gas feed line 34 leads from the medial 
portion of the valve to the diaphragm motor of 
the outlet valve 24. A pressure regulator 35 is 
connected in the Supply line 33. A Second gaS 
feed line 36 branches from the line 34 and is Con 
nected to the diaphragm motor of the gaS Out 
let valve 25. 
The diaphragm motors of the valves 24 and 25 

are of the adjustable Spring type which are in 
common use in this art. When the float 22 is in 
its normal or middle position, as is ShoWn in the 
drawings, the oil Will be at a static Or normal 
level. With the float in this position the Springs 
of the diaphragm-motors are adjusted So that 
approximately 10 pound pressure per Square inch 
will be carried in the tank, the lines and connec 
tions. So long as this preSSure prevails, the oil 
outlet valve will remain closed and the gas Valve 
will adjust itself to open, close or pinch the gas 
valve 25 SO as to maintain Said preSSure. 

It will be noted that the feed line 34 goes to 
the underside of the motor of the oil Outlet Valve 
24; while the branch line 36 connects to the top 
side of the motor of gas valve 25. Thus when 
Sufficient gas preSSure is applied, the oil valve 
will be opened and the gas valve will be pinched 
or closed. When the float 22 is in its normal 
position the pilot valve will be closed or throttled 
to the point that not more than 10 p.S. i. (nean 
ing pounds per Square inch) gas pressure will 
be delivered to the valves. However, when the 
liquid level rises in the chamber C, the float will 
be elevated thus opening the pilot to increase 
the pressure of the gas supplied to the lines 34 
and 36. 

If the gas pressure is insufficient to elevate the 
oil to the stock tanks, the float rises still higher 
and the gas pressure is increased so the gas valve 
25 is pinched or closed, whereby the gas pressure 
in the tank is built up to the point where the oil 
is discharged to the stock tanks and the float 
lowered. It is obvious that once the springs of 
the diaphragm-motors have been adjusted to the 
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4. 
desired static pressures, the operation thereafter 
becomes automatic. Of course, it is possible to 
adjust the Spring of the gas valve so as to carry 
more than the pressure necessary to elevate the 
oil, becauSe So long as the pilot valve 32 remains 
closed Or is throttled, the oil outlet valve will 
remain closed. 
This control is dependent upon an arrange 

ment whereby the oil level is controlled entirely 
by the volume of oil accumulated in the chamber 
C, Which means that said oil level is not subject 
to fluctuations such as would occur if the oil was 
carried on a body of water. The chamber C 
SerWeS as a Surge chamber and thus the over 
flow partition and weir f4 become important. 
The discharge of the oil from the tank is en 
tirely independent of the operation of the treater 
Or the Volume of water handled. Further, the 
provision of the chamber C assures a substan 
tial Stabilization of the oil level in advance of 
the partition 3. 
While we have shown diaphragm-motor valves 

it is obvious that other types may be used. The 
Valves illustrated are arranged so that the outlet 
Valve 24 will reach a full open position when the 
desired pressure is built up in the treater. The 
gas valve 25 has the dual function of both hold 
ing a predetermined pressure in the treater and 
building up a pressure sufficient to elevate the oil 
to the stock tanks. It is obvious that while the 
pipe 9 is primarily for equalizing pressures be 
tWeen the tank and separator, gas may flow 
hrough Said pipe to the separator and escape by 
Way of the pipe 20. While the invention has 
been described in connection with a horizontal 
emulsion treater, it is not to be so limited. 

in Fig. 4, we have shown the invention in con 
nection with a vertical tank or oil and gas sepa 
lator. The details of the separator have been 
Omitted. A stream of oil and gas and, in some 
instances, entrained water, is admitted through 
an inlet 48 and a gas discharge pipe 4 leads from 
the top of the tank 42. A downwardly inclined 
shield 43 extends across the tank and has a de 
pending skirt 44, extending from wall to wall and 
forming with the wall of the tank, a flume 45. 
The skirt 44 terminates short of the bottom of 

the tank and is Spaced from an upright partition 
6 extending from said bottom. This partition 
has a weir 37 at its upper edge. The Space in 
advance or on the lefthand side of the partition 
46 forms a receiving chamber R; while the Space 
beyond Said partition forms an accumulating 
Chamber C. Since the dual control mechanism 
is employed in this form, the same numerals are 
used in connection with the illustration. Drain 
pipes 48 lead from the bottoms of the chambers 
R and C' and connect with a manifold pipe 49 
in which a cutoff valve 50 is connected. Since 
more or less water enters the tank through the 
inlet 49, such water will accumulate in the bot 
tom of the chamber R. and escape through the 
manifold pipe 49 and thus does not rise high 
enough to overflow the weir 47. Over a period 
of time, Sediment may collect in the bottom of 
the chamber C' and may be drawn off through 
the connection 48 in the bottom of said chamber. 
The Valve 48 permits withdrawal of water with 
Out draining chamber C’. 
In Fig. 5 a horizontal oil and gas separator is 

illustrated. This separator includes a tank 5 
having an inlet 52 at its forward end which inlet, 
discharges into a Scrubber box 53 in the upper 
portion of Said tank. The oil or oil and water are 
collected in the bottom of the tank. An upright 
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partition 54 causes the liquids to stratify and the 
top stratum which is oil to overflow a weir 55 
along the upper edge of said partition into an 
accumulating chamber C''. For instance, a 
Water drain similar to the drain 49 and 50 in Fig. 
4 may be used to remove water from the vessel 5. 
The gas escaping from the box. 53 flows between 
the elongate baffles 5S and is carried off by way 
of a discharge pipe 5. The gas is prevented 
from by-passing the baffles by a partition 58, 
which depends therefrom into the liquid stratum. 
The oil is discharged from the chamber through 
an outlet pipe 59. The valve 24 is Connected in 
the pipe 59 and the valve 25 is connected in the 
pipe 5, the dual control being the same as in 
the Other forms. 

In Figs. 6 and 7 is illustrated the application 
of the invention to the type of emulsion treater, 
or other vessel, disclosed in the co-pending appli 
cation of Jay P. Walker, Clarence O. Glasgow 
and Alex W. Francis, Jr., Serial No. 220,476, filed 
April 11, 1951, owned by applicants' assignee. In 
this modification, the treater vessel or tank to 
has a gas outlet (not shown) leading to a con 
denser, scrubber, or other gas receiving enclosure 
G. Water is withdrawn from the tank 60 
through a water outlet tube 62 while the clean 
oil overflows through a skimmer or Weir box 63 
and a pipe 64 to a volume tank or enclosure 65. 
The tank 65 drains through a heat exchanger 66 
to the outlet pipe or oil discharge pipe 23 which 
leads to the oil valve 24, previously described. 
Certain of the other previously described ele 
ments are also employed and are numbered ac 
cordingly, the gas discharge pipe 20 leading from 
the enclosure 6 to the gas valve 25. 
The volume tank 65 is provided with a float 67, 

or other suitable liquid level responsive device, 
which is operatively connected to the pilot valve 
32. The latter valve is supplied with gas and 
operates the valve 24 and 25 as set out herein 
above. 
The operation of the modification shown in 

Figs. 6 and 7 is substantially the same as the 
operation previously given. The clean oil over 
flows into the volume tank 65, raising the float 
gi, and accumulates until the float has been 
lifted enough to actuate the pilot valve 32. 
Operation of the latter causes closing of the gas 
valve 25 to build up the gas pressure in the tanks 
6 and 65, and opening of the oil valve 24 to per 
mit discharge of the oil to the Stock tanks. In 
actual operation, the float and pilot Valve nor 
maily stabilize at some intermediate position at 
which the gas valve is closed sufficiently to hold 
on the treater, or other vessel, a pressure ade 
quate to flow the oil therefrom, and the oil valve 
is opened sufficiently to accommodate such flow 
under the pressure applied. As the flow of oil 
to the treater surges or decreases, the pilot valve 
is actuated to make appropriate adjustment in 
the positions of the gas and oil valves. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the details 
of the illustrated construction may be made, 
within the scope of the appended claims, without 
departing from the spirit of the invention. 
We claim: 
1. In combination, a single tank, an Overflow 

partition in the tank defining a weir at its upper 
edge, an oil accumulating chamber defined by 
said partition and walls of the tank, Water dis 
charge means from the tank in advance of Said 
partition, an oil outlet from the chamber on the 
other side of said partition, a gas Separator con 

O 

15 

20 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
nected with the tank, a gas outlet from the sep 
arator, an oil level responsive element in the 
chamber below the Weir, a diaphragm oil valve 
connected to the oil eutlet, a diaphragm gas 
valve connected to the gas outlet, a pilot Valve 
having inlet connection with the gas outlet, an 
actuating connection between the level-respon 
sive element and the pilot valve, a gas outlet con 
ductor leading from the pilot valve and con 
nected with the gas outlet valve above its dia 
phragm for closing said valve and connected with 
the diaphragm of the oil outlet valve below its 
diaphragm for opening said oil outlet valve. 

2. In combination, a single tank, an overflow 
partition in the tank defining a weir at its upper 
edge, an oil accumulating chamber defined by 
said partition and walls of the tank, water dis 
charge means from the tank in advance of said 
partition, an oil outlet from the chamber on the 
other side of said partition, a gas discharge hav 
ing connection with the tank, a floatin the cham 
ber, a pilot valve having a pressure fluid supply, 
an actuating connection between the float and 
the pilot valve, said float maintaining an oil level 
in the chamber below the weir, a diaphragm 
motor gas valve connected to the gas discharge, 
a diaphragm-motor oil valve connected to the 
oil outlet, and pressure fluid conductors leading 
from the pilot valve to the gas valve above its 
diaphragm and to the oil valve below its dia 
phragm to close the gas valve and to Open the 
oil valve. 

3. In combination, a single tank adapted to 
contain water, oil and gas, an oil accumulating 
chamber in the tank having an oil level therein, 
the tank having means for retaining water and 
oil levels outside of said chamber, means for ex 
cluding the water from the oil accumulating 
chamber, said chamber having an oil inlet from 
the oil level of the tank, an oil outlet from the 
chamber, a gas outlet having connection with 
the tank, water discharge means from the tank 
exterior of the oil chamber, a float in the cham 
ber, a pilot valve having a pressure fluid supply, 
an actuating connection between the float and 
the pilot valve, said float maintaining an oil level 
in the chamber, a diaphragm-motor gas valve 
connected to the gas outlet, a diaphragm-motor 
oil valve connected to the oil outlet, and pressure 
fluid conductors leading from the pilot valve to 
the gas Valve above its diaphragm to close said 
valve to the oil valve below its diaphragm to 
open the latter. 

4. In combination, a tank, an upright cross 
partition in the tank having an overflow along 
its top edge and dividing the tank into an oil 
and Water stratifying section on one side of said 
partition and an oil chamber on the other side 
of Said partition, water discharge means from 
the stratifying Section, a main gas outlet pipe 
COnnected With the tank above the Oil level there 
in, an oil outlet pipe connected with the cham 
ber, below the oil level therein, a diaphragm 
gas valve connected in the gas outlet pipe, a 
diaphragm oil outlet valve connected in the oil 
outlet pipe, a pilot Valve connected on its inlet 
Side With the gas pipe in advance of the gas valve, 
a gas outlet line leading from the outlet side of 
the pilot valve and having branches connected 
With the gaS valve above its diaphragm and con 
nected with the oil valve below its diaphragm, 
whereby the gas pressure tends to close the gas 
Valve and tends to open the oil valve, and a float 
in the oil in the tank having an actuator con 
nected with the pilot valve. 
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5. The combination set forth in claim 4, with 
a pressure regulator in the inlet connection of 
the pilot valve with the gas pipe. 

6. In combination, a tank adapted to contain 
oil, water and gas, an oil accumulating enclosure 
having an oil level therein, the tank having means 
for retaining water and oil levels outside of said 
enclosure, means for excluding the water from 
the oil accumulating enclosure, Said enclosure 
having an oil inlet from the oil level of the tank, 
an oil outlet from the enclosure, a gas outlet 
having connection with the tank, water discharge 
means from the tank isolated from the oil ac 
cumulating enclosure, liquid level responsive 
means in the enclosure, a pilot valve having a 
pressure fluid supply, an actuating connection be 
tween the level responsive means and the pilot 
-valve, said responsive means maintaining an oil 
level in the enclosure, a diaphragm-motor gas 
valve connected to the gas outlet, a diaphragm 
motor oil valve connected to the oil outlet, and 
pressure fluid conductors leading from the pilot 
valve to that side of the diaphragm motor of the 
gas valve upon which the application of pressure 
fluid will close the gas valve and to that side of : 
the diaphragm motor of the oil valve upon which 
the application of pressure fluid will open the oil 
valve. 

7. In combination, a tank adapted to contain 
oil, water and gas, an oil accumulating enclosure 
having an oil level therein, the tank having means 
for retaining water and oil levels outside of Said 
enclosure, means for excluding the Water from the 
oil accumulating enclosure, said enclosure having 
an oil inlet from the oil level of the tank, an oil 
outlet from the enclosure, a gas outlet having con 
nection with the tank, water-disclarge realis 
from the tank isolated from the oil accumulating 
enclosure, a float in the enclosure, a pilot valve 
having a pressure fluid supply, an actuating con 
nection between the float and the pilot valve, Said 
float maintaining an oil level in the enclosure, a 
diaphragin-motor gas valve connected to the gas 
outlet, a diaphragm-motor oil valve connected to 
the oil outlet, and pressure fluid conductors lead 
ing from the pilot valve to that Side of the dia 
phragm motor of the gas valve upon which the ap 
plication of pressure fluid will close the gas valve 
and to that side of the diaphragm motor of the 
oil valve upon which the application of pressure 
fluid will open the oil valve. 

8. In combination, a tank adapted to contain 
oil, water and gas, an oil accumulating enclosure 
carried by the tank and having an oil level there 
in, the tank having means for retaining water and 
oil levels outside of said enclosure, means for ex 
cluding the water from the oil accumulating en 
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closure, said enclosure having an oil inlet from 
the oil level of the tank, an oil outlet from the en 
closure, a gas outlet having connection with the 
tank, Water discharge means from the tank iso 
lated from the oil accumulating enclosure, liquid 
level responsive means in the enclosure, a pilot 
valve having a pressure fluid supply, an actuating 
connection between the level responsive means 
and the pilot valve, said responsive means main 
taining an oil level in the enclosure, a diaphragm 
motor gas valve connected to the gas outlet, a 
diaphragm-motor oil valve connected to the oil 
outlet, and pressure fluid conductors leading from 
the pilot valve to that side of the diaphragm mo 
tor of the gas valve upon which the application of 
preSSure fluid will close the gas valve and to that 
side of the diaphragm motor of the oil valve upon 
which the application of pressure fluid will open 
the oil valve. 

9. In combination, a tank adapted to contain 
oil, water and gas, an oil accumulating enclosure 
external Cf the tank and having an oil level there 
in, the tank having means for retaining water and 
Oil ieves outside of Said enclosure, lineans for ex 
cluding the water from the oil accumulating en 
closure, Said enclosure having an oil inlet from 
the oil level of the tank, an oil outlet from the 
enclosure, a gas outlet having connection with 
the tank, water discharge means from the tank 
isolated from the oil accumulating enclosure, 
liquid level responsive means in the enclosure, a 
pilot valve having a pressure fluid supply, an ac 
tuating connection between the level responsive 
means and the pilot valve, said responsive means 
maintaining an oil level in the enclosure, a dia 
phragm-motor gas valve connected to the gas out 
let, a diagill'agn-motor oil valve connected to the 
oil outlet, and pressure fluid conductors leading 
from the pilot valve to that side of the diaphragm 
motor of the gas valve upon which the application 
of pressure fluid will close the gas valve and to 
that side of the diaphragm motor of the oil valve 
upon which the application of pressure fluid will 
Open the oil wave. 

JAY P. WALKER. 
CLARENCE O. GLASGOW. 
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