
2,638,917 I. C. CLAR 

REDUCTION CHOKE FOR OIL AND GAS WELL, SYSTEMS 

May 19, 1953 

Filed Sept. 6, 1950 35 Sheets-Sheet li 

SSS ????? ? ? %? ? 

INVENTOR. 

G. G26cut-e/? 

  

  

  

  

  



2,638,917 L. C. CLAIR 

REDUCTION CHOKE FOR OIL AND GAS WELL SYSTEMS 

Filed Sept. 6, 1950 

May 19, 1953 

3. Sheets-Sheet 2 

Se 

2. zzzzzzzzzzzzzzZ)? 
| | / 

—A ?,ZZZZZZZZZZZZZZZZZZZZZZZZºzzzzzzzzzzzzzzzzzzzzzzz. 422222; 
**** 

*??? ??:?Szczaezzzzzz ? 
?ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZN 
zy 

INVENTOR, 

(9 (9 

    

  

  

  

  

  

  

  

  

  

  

  

  

      

  

  

  





Patented May 19, 1953 2,638,917 

UNITED STATES PATENT of FICE 
2,638,917 

REDUCTION CHOKE FOR OLAND GAS 
WELL, SYSTEMS 

Louis C. Clair, Bernice, La. 
Application September 6, 1950, Serial No. 183,313 

(C. 137-340) Claims. 
1. 

My invention relates broadly to oil and gas 
well systems and more particularly to an in 
proved method of operation and construction of 
non-freezing reduction choke for use in Such 
Systems. 
One of the objects of my invention is to pro 

vide an improved construction of reduction choke 
for oil and gas well systems in which the thermo 
dynamic characteristics of the oil and/or gas 
flow are employed to provide a temperature 
gradient in a reduction Valve System inSuring 
continuous flow of oil and/or gas without chan 
neling and without freezing. , , 
Another object of my invention is to provide a 

construction of reduction choke for oil and gas 
well systems in which a continuous flow of oil 
and/or gas may be maintained and the thermo 
dynamic properties thereof utilized for main 
taining flow, while prohibiting channeling and 
avoiding freezing in the flow path through the 
choke. 

Still another object of my invention is to pro 
Vide an improved construction of expansion 
chamber for oil and gas reduction chokes which 
is disposed axially within a cylindrical warming 
chamber which is elevated in temperature by the 
nascent temperature of the incoming oil and/or 
gas, and the temperature cycle through the as 
sembly balanced to insure against freezing while 
effecting the required reduction in pressure from 
2000 lbs. or more to separation pressure. 

Still another object of my invention is to pro 
vide a combined temperature controlled valve 
chamber and expansion valve by which the nas 
cent oil and/or gas well pressure and tempera 
ture may be applied to the temperature con 
trolled valve chamber and reduction in pressure 
effected through the expansion valve, while 
avoiding freezing during the drop from nascent 
oil and/or gas pressures to separation pressures. 

* - Still another object of my invention is to pro 
vide a construction of reduction choke for oil 
and gas well systems in which an expansion 
chamber is concentrically disposed within a 
Warming chamber and a reduction valve ar 
ranged within the expansion chamber and the 
Said expansion chamber Secured to a tempera 
ture gradient extending longitudinally thereof 
and a pressure flow in a controlled spiral direc 
tion from nascent gas and/or oil well tempera 
ture to a separation temperature and pressure 
while maintaining the system free of freezing. 
Another object of my invention is to provide 

an improved construction of composition tem 
perature control system and reduction choke for 
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oil and gas well systems in which a spirally ar 
ranged baffle surrounds an expansion chamber 
in which I provide a regulatable reduction valve 
associated with the spirally arranged baffle with 
in compact dimensions rendering the installation 
practicable in oil and gas well systems where 
pressures of the order of 2000 lbs. per square inch, 
or more, and temperatures of the order of 120° F. 
to 145 F. may be effectively controlled to develop 
temperatures of the order of 35° F-40°F. at sepa 
rator pressures of the order of 500-800 lbs. per 
Square inch, the entire process being accom 
plished Without freezing. 
A further object of my invention is to provide 

a method of operation of oil and gas well systems 
whereby a spiralling movement of oil and/or gas 
is employed for controlling temperatures within 
an expansion chamber and pressure and tem 
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perature reductions effected without freezing. 
Another and further object of my invention is 

to provide an improved method of operation of 
oil and gas well Systems and an improved con 
Struction thereof a S. Set forth more fully in the 
Specification hereinafter following by reference 
to the accompanying drawings, in which: 

* Figure 1 illustrates the application of my im 
proved method and apparatus to oil and gas well 
Systems in connection. With the separator system; 
Fig. 2 shows, the application of my invention to 
the Well head or Christmas tree of an oil or gas 
Well; Fig. 3 is a theoretical diagram explaining 
the theory of operation of the improved method 
and apparatus of my invention; Fig. 4 is a trans 
Verse Sectional diagram taken on line 4-4 of 
Fig. 1; Fig. 5 is a transverse sectional diagram 
On line 5-5 of Fig. 1; Fig. 6 is a side elevational 
view of the apparatus of my invention; Fig. 7 
is a longitudinal sectional view on an enlarged 
Scale through the apparatus of my invention; 
Fig. 8 is a view on an enlarged scale of the hous 
ing structure for the reduction valve and the re 
duction valve juxtaposed thereto as provided 
in the apparatus of my invention; and Fig. 9 
Shows the manner of assembling the parts of the 
apparatus of my invention. 
My invention is directed to an improved method 

and apparatus for use in oil and gas well systems 
by which reductions in temperature encountered 
in oil and/or gas wells may be reduced and con 
trolled without channeling and without freezing. 
I have determined after considerable research 
and development that the nascent temperatures 
and pressures of oil and/or gas may be employed 
in the production of forces around an expansion 
chamber for reducing a thermo-dynamic change 
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through the expansion chainber which may be SO 
proportioned and regulated as will effect delivery 
of oii and/or gas at required reductions in ten 
perature and pressure, but without channeling 
and Without freezing. I have applied ray inven 
tion to gas and/or oil Wells having botton hole 
pressures of 2000 lbs. per square inch, or more, 
at temperature ranges of from 120 F-145 F. 
where the oil and/or gas is distributed through 
a spirally arranged warning chamber which is 
concentrically regulated to an expansion chamber 
and a reduction in temperature and/or pressure 
effected along a gradient which at the outlet of 
the expansion chamber may reach a pressure of 
500-800 lbs. over a temperature range of from 
35 F.-40 F., this control being accomplished 
without channeling and without freezing. Here 
tofore in the art reduction of pressure and tem 
perature in oil and gas well systems has been 
accomplished by an accumulation of frost and ice 
which eventually automatically shuts down the 
oil and/or gas well. Heretofore it has been neces. 
sary to thaw out such frozen flow lines by specially 
constructed line heaters with a loss by evapora 
tion of the lighter end products. The value of 
butane, inethane, propane and ethane, and other 
end products, has considerably increased with in 
dustrial developments and it is important that 
these products be preserved which is accon 
plished by my method and system. The preserva. 
tion of these end products is one of the major 
accomplishments of the method and equipment 
of my invention. Municipal and government 
regulations which make mandatory the preven 
tion of Waste in the recovery and preservation of 
all oil and gas well products are complied with 
by use of the improved method and system of my 
iñVention. 

Referring to the drawings in more detail, refer. 
ence character schematically represents a sepa 
rator connected through fluid discharg? line 2 
ani control valve 3 to the inlet 4 of the cylindrical 
warning charnber 3 of the equipment of my in 
vention. The cylindrical warning chamber 5 is 
connected with a coupling 6 at one end and with 
a header at the other end. Because of the pres 
Sures involved these connections are made with 
strong welds. The material of the cylindrical 
Warming chamber 5 is seamless steel pipe of very 
Substantial strength. The coupling 6 projects 
beyond the end of a cylindrical warning chamber 
5 and there is attached thereto by a weld connac 
tion the choke cylinder 8. The choke cylinder 8 
is also formed from Schedule 80, seamless steel 
pipe having a header 9 adjustably screw-threaded 
into the interior of the choke cylinder 8. 
A 180° tube turn 8 formed of Schedule 80, 

seamless steel pipe connects between the side of 
the warming cylinder G adjacent the coupling 6 
to a position at One side of the choke cylinder 8 
and immediately adjacent the coupling 6. The 
tube turn forms a path for the oil and/or gas 
which is noved at high Velocity in a Spira path 
through the interior of cylindrical warming cham 
per by reason of the construction of spiral baffle 
: which I provide therein. The spiral baffle 
is formed on the exterior of the tubular expan 
Sion chamber 2 which extends axially through 
the cylindrical warning chamber 5 and is screw 
threaded into header at one end and welded 
thereto at do and is Screw-threaded into coupling 
S at 6t at the opposite end and welded thereto. 
These welds are accomplished during fabrication 
and before the application of cylindrical warming 
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chamber 5 over the coupling 6 and to the header ... the assembly is accomplished by linearly slid 

4 
ing warming chamber 5 over header 7 and cou 
pling S with choke cylinder connected with warm 
ing chamber 5 through turn pipe 9 as shown in 
Fig. 9. 
The tubular expansion chamber 2 is axially 

aligned with the discharge pipe 4 screw-threaded 
into the end of header and which may lead to 
the separator or the Storage tanks. The tubular 
expansion chamber 2 receives at its opposite end 
the longitudinally extending choke seat 5, formed 
as illustrated more particularly in Fig. 8. The 
chicke seat 5 has the end thereof screw-threaded 
in coupling 6 by means of screw-threads 5a on 
the exterior thereof, engaging the screw-threads 
6a interiorly of coupling 6. The choke seat 5 is 
cylindrical in contour and extends from the 
screw-threaded recess Sa in coupling into the 
interior of tubular expansion chamber 2. The 
choke seat is is provided at its inlet with a 12 
frusto-conical valve seat or taper represented at 
|-5b. The outlet for the choke seat. 5 is provided 
with ari expanding or outwardly farednozzle. É Sc 
discharged into tubular expansion chamber, f2. 
A conically shaped valve 6 is aligned with the 

seat 5b and is variably controlled by means of 
rod f which extends through header 9. 

In the form of my invention shown in Fig. 1, 
rod T is autornatically operated by a diaphragm 
miotor valve showni generally. at 6. The" dia 
phragm motor waive comprises a casing 19 which 
is suitably supported with respect to the header 
9 for aligning the diaphragm motor valve 8 with 
the longitudinal axis of the warming cylinder 
5 and the choke cylinder 8. The rod 7, carrying 
Walve 6 thereon connects with an actuating rod 
20, the axial position of which is controlled by 
the diaphragm 21. The diaphragm 2: is con 
tained within a housing 22, one side of which is 
shown at 23 containing a gas inlet connection 24 
aid a gas discharge connection 25. The Supply 
Of gas through inlet connection 24 is controlled 
by the fillid level in the separator. As the fluid 
level in the separator rises to a given point a 
valve (not shown) is automatically opened ad 
mitting gas to inlet connection 24 thus raising 
the diaphragm 2 and moving rod 20 and con 
necting rod 7 to move valve f6 away from seat 
f5b, allowing fluid to discharge from the sep 
arator. After the fluid level is lowered in the 
Separator the gas, that increased the pressure 
against diaphragm 2 , is discharged automatical 
ly through discharge connection 25 closing the 
valve 6 against seat 5b and stopping the flow 
of gas and/or oil in choke cylinder 4 to tubular 
eXpansion chamber 2. E)iaphragm 2-4 is biased 
to a position in which valve 6 is normally seated 
against valve seat 5b by means of coil spring 26 
located within housing 22 and adjusted from 
the exterior thereof by a screw device 27. Thus, 
an automatic control of valve 6 may be effected. 

However, there are numerous instances in 
which the control of valve 6 is required to be 
manually adjustable, as I have represented in 
Figs. 2 and 7. In this arrangement, valve rod 7 
is externally screw-threaded as represented at 
la and is engaged in internal screw-threads 

9a in header 9. The screw-threaded rod 7 ex 
tends exteriorly of the choke cylinder 8 and is 
provided with a manually engageable handle 28 
thereon which may be tripped manually for mov 
ing valve 6 to any desired position, with re 
Spect to seat Sb. A stuffling box 29 is provided 
around röd 7 for controlling the gasket seal 30 
and pieventing leakage from choke cylinder 8. 
The gas and/or oil at 2000 lbs., or more, bottom 

hole pressure, enters inlet connection 4 at one 
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said cylindrical warming, chamber being screw 
threaded *to *-engage saidi screw-threaded header, 
both said warming chamber and said choke 
chamber being interconnected by said coupling 
member, a cylindrical header carried by the end 5 
of said 'choke chamber and an adjustable valve 
member carried'by said last mentioned header 
and adjustable thereinfor controlling said tubul 
lar. expansion" chamber. 

2. A reduction choke for oil and gas well Sys 
tens comprising a tubular expansion chamber, a 
cylindrical header on one end thereof, a cou 
pling memberº oni the other end thereof and pro 
jecting radially therefrom, a spiral baffle formed 
on said chamber between said header and said li 
coupling member and extending radially for a 
distance corresponding to the radii of Said cylin 
drical header and said coupling member, a cylin 
drical warming chamber, a choke chamber con 
nected with the end of said cylindrical warming 2 
chamber, the diameters of said chambers being 
such that they establish a snug fit when moved in 
an axial direction over said coupling chamber 
and said header, and means securing Said cylin 
drical warming chamber to said header and to 5 
said coupling member. 

3. Alreduction choke for oil and gas Well Sys 
tensias set forth in claim 2 in which an expan 
sion valve is carried by said coupling member and 
connected with said tubular expansion chamber. 3 

4: Ai reduction choke for oil and gas well sys 
tems as set forth in claim 2 in which an expan 
sion valve is carried by said coupling means and 
projects through said 'coupling member and con 
centrically into said tubular expansion chamber * 
and wherein an adjustable valve is carried by said 
choke chamber: and variably adjustable for ad 
justing said expansion valve. 

5: A-reduction choke for "oil and gas well sys 
tela S'aS-Set forth in claim 2 in which the dis 
charge connection is established through said 
head. With-Said tubular expansion chamber and 
in Which an intake connection is provided in one 
side of said warning chamber and in which a 
discharge connection extends from said warming sis 
chambei in a position adjacent said coupling 
member and opposite-said intake connection. 

6. A reduction choke for oil and gas well sys 
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charge. Connection: is established: through said. 
head. With said tubular expansicn chamberland. 
in whichian intake connection is provided in. One 
Side. Cf Said Warning chanaer, a diScharge: cons 
nection extending from Said:"Warning, chainbei 
in a position adjacent said coupling: nember, and: 
opposite said, intake connection, an expansion: 
valve carried by said cougling rember" and .ad 
justable to various positions in Said choke charns 
ber, and a connection from. Said lastinentioned: 
discharge connection to. Said choke: chanaber on 
the opposite side. of said, coupling chambet: and: 
in a position...inraediately ... adjacenti said, expan 
SiO Wave. ? 

7. A reduction choke...for "oil and gas well sys 
tems including a cylindrical. warming. chamber 
having an intake ione side adjacent.the:end; 
thereof, an outlet located at ... the opposite: side 
adjacent...the other and thereof, a choke: chani 
ber coaskially aligned with One end of said Warm 
ing chainber, a coupling. member extending: be 
tween Said. .: Warning; . Chaín per and Said” choke: 
chamber, coincident with the axis of each of said 
charriers, a connection between said: choke. 
chamber and the said outlet: of said: Warming. 
chanber, an expansion valve having: a tubular 
expansioH , chamu JET. Supported by : Saidi : couplinig 
meniser aind...}}rojecting through said waiting 
Chas nier, an adjustable: valve Sugportad, by Said 
Choke charxiper and adjustable. axially, of said: 
titulai' expansion (hamber from the exterior, of 
Said choke. chanbei, and a discharge connection 
for the tubuliar expansion cinariiber, located at the 
engi of Said Warring chainber adjacent, the intake 
end thereof. 

LOUIS C. CLAR: 
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