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pany, Jennings, La., a firm 

Application March 12, 1948, serial No. 14,422 

1. 
This invention relates to improvements in oil 

Well finishing tools and more particularly to a 
(choke and valve assembly adapted to be attached 
to the bottom end of a tubing string extended 
downwardly through a well to flow oil, sulphur, 
brine or other fluid mineral substance to the top 
(Of the Well. 

In the modern practice of drilling deep wells, 
such as oil and sulphur wells, the well bore or 
hole is maintained full of a fluid mud of very 
high specific gravity which replaces the material 
removed from the well bore and holds any soft 
formation against collapsing into the well bore 
and also maintains sufficient pressure on any gas, 
oil or other fluid mineral encountered to prevent 
such mineral from being forced to the surface, 
blowing out the well. Such deep wells are drilled 
by a rotary bit attached to the bottom end of a 
string of tubing sections collectively referred to 
as the drill stem and frequent tests are made 
by means of this string of hollow tubing to deter 
mine the nature of the formation encountered at 
different depths. Thus the depth below the sur 
face of strata of oil bearing sands or other mineral 
deposits is accurately known. As the Well is 
drilled a casing or liner is continuously positioned 
in the bore and this casing is lowered and the 
drilling operation carried on through the column 
of fluid mud in the Well bore. 

After the Well has been drilled to the level of 
the major oil bearing sands or deposit of other 
fluid mineral the next step is to flow the well, 

1. that is allow the oil or other mineral to rise to 
the 'Surface. In the past it has been necessary 
to swab the Well, that is, remove the column of 
fluid mud from the well to permit the fluid 
mineral to rise. The present method of flowing 
does not necessarily require removal of all of the 
mud and involves lowering a string of open, flow 
tubing, usually with a restricted opening or choke 
in the bottom end, through the mud column to 
the level of the oil bearing sands or other mineral 
deposit and then pumping or 'Swabing' the flow 
tubing to remove the nud therefrom and bring 
the petroleum or other mineral to the surface. 
This removal of the mud from the flow tubing 
is a laborious and time consuming operation and 
introduces a serious danger of the Well blowing 
out as a portion of the nud column is removed. 

It is among the objects of the present inven 
tion to provide an improved method of flowing 
wells which involves maintaining the bottom end 
of the string of flow tubing closed as the string 
is lowered through the mud column in the Well 
bore, thus maintaining the flow tubing empty and 
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free of mud until it has been lowered to operative 
position at the producing level, and then opening 
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the bottom end of the string to permit the in 
mediate flow of mineral from the producing level, 
and to provide suitable apparatus for car 
rying out such method including a combined 
choke and valve assembly so arranged that 
the valve will remain closed while the tubing 
string is being lowered to operative position, and 
can be opened at any depth by a valve opener 
lowered from the surface, in which the valve 
and choke assembly is effective to prevent leak 
age of mud or other fluid into the tubing string 
before the valve is opened, can be arranged to 
provide for Washing or acidifying the well by 
fluid forced into the flow tubing at the surface 
level, is bodily retrievable from the bottom of 
the flow tubing string when desired, provides for 
the use of chokes of different volumetric ca 
pacity and is simple, durable and economical 
in construction and easy to apply and operate. 
Other objects, and advantages Will become ap 

parent from a ccnsideration of the following de 
Scription and appended claims in conjunction 
With the accompanying drawings wherein: 

Figure 1 is a diagrammatic elevation showing 
a choke and Valve assembly, illustrative of the 
invention, in operative position on the bottom 
end of a string of flow tubing in a well bore; 

Figure 2 is a longitudinal cross section of the 
choke and valve assembly; 

Figure 3 is a longitudinal elevation of a frag 
mentary upper portion of the assembly showing 
a releasable assembly lock in a different operative 
position from that shown in Figure 2; 

Figure 4 is a longitudinal croSS section through 
the valve unit per se, showing the valve closed; 

Figure 5 is a view similar to Figure 4 showing 
the valve open; 

Figure 6 is a top plan view of the valve unit; 
Figure 7 is a longitudinal elevation of valve 

opener; 
Figure 8 is a view illustrating the manner in 

Which the valve opener opens the valves; and 
Figure 9 is a view similar to Figure 8 showing 

a modified valve opener for opening a modified 
form of valve. 
With continued reference to the drawings, there 

is illustrated in Figure 1 a well bore 0 having 
a casing or liner and in which a column of 
fluid mud extends from the bottom substantially 
to the top of the bore. The bottom section of a 
string of flow tubing is fragmentally illustrated, 
as indicated at 2, and to the bottom end of the 
bottom section 2 of the flow tubing string there 
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is attached a choke and valve assembly illus 
trative of the invention and generally indicated 
at 3. The assembly f3 is conveniently attached 
to the bottom end of the tubing section 2 by a 
coupling sleeve & threaded onto external screw 
threads provided on the tubing Section and the 
Valve and choke unit adjacent their adjoining 
ends. 
The choke and valve assembly is illustrated 

in detail in Figures 2 and 3 and comprises an 
elongated cylindrical casing 5 having external 
screw threads 6 and f at the lower and upper 
ends thereof, Spaced apart internal cylindrical 
recesses 8 and 9 providing between them an 
annular internal shoulder 20, and three iaiteral 
ports 2 intermediate the length thereof. The 
cylindrical internal recess is opens to the upper 
end of the casing and the ports 2 f -are-closed by 
respective valve plugs 22 mounted on the ends 
of respective leaf springs 23 positioned in longi 
tudinal grooves provided in the outer surface of 
the casing and secured at their opposite ends 
to the casing by suitable fastenes such as the 
Screws or rivets 24. An annular defector 25 
surrounds the ported portion of the casing cir 
cumSpacially thereof and is secured at its upper 
end to the casing by suitable means such as 
welding, as indicated at 26. 
An elongated tubular nandrel 2 is positioned 

in the casing f5 and is provided on the outer-sur 
face thereof with two spaced apart packing as 
semblies the upper of which is indicated at 23 
and the lower at 29. The end portions of the 
Anandrel are reduced to provide spaced apart 
annular shoulders38 and 3 providing abutments 
for the lower end of the upper packing and the 
upper end of the lower packing. respectively. Each 
packing comprises a ring 32 bearing against the 
Corresponding shoulder, packing rings 33 of suit 
able flexible material, such as leather or rubber, 
Separated by an annular separator 34 an end ring 
35 corresponding to the ring 3 and opposed 
thereto, and a packing nut 35 threaded onto the 
corresponding screw threaded end portion of the 
mandrel. The packings 28 and 29 may be adjust 
ably expanded by tightening the packing nuts 36 
and provide a fluid tight seal between the mandre 
2 and the internal bore of the Casing 5. An 
elongated, perforated nipple 3 is secured to the 
lower ends of the nandrel by a cylindrical cou 
pling 38 threaded onto the externally screw 
threaded upper end of the nipple and onto the 
externally screw threaded lower end of the man 
drel upon which the packing nut 3S is also 
threaded. The lower end of the inandre is also 
internally screw thireaded and receives a choke 
tube or bean 49 which has an externally screw 
threaded portion threaded into the mandrel and 
a restricted bore is therethrough for limiting the 
flow of fluid mineral, such as petroleum, through 
the choke and valve assembly. The bottom end 
of the choke tube is bored or made otherwise non 
circular to provide a wrench head 42 for thread 
ing the tube into and out of the mandrel. The 
choke tube is thus rendered interchangeable and 
a tube having a bore of any desired volumetric 
capacity within the operative limits of the ap 
paratus can be used. 
A tubular, locking slip mandrel, generally in 

dicated at 43, is provided in its lower end with 
internal screw threads and is threaded onto the 
externally screw threaded upper end of the pack 
ing mandrel 2. This locking ship mandrel has, 
intermediate its length, an upwardly tapering 
conical portion 44, a cylindrical portion 45 at the 
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4 
lower end of the conical portion and an elongated 
cylindrical portion 46 of a smaller outside di 
an eter than the portion 5 above the conical 
polition 44. A locking slip carrier 4 in the form 
of an annular ring or sleeve is slidably mounted 
On the upper cylindrical portion 46 of the slip 
...naandrel. This carrier has at its upper end an 
annular extension 48 providing a shoulder which 
nay be engaged by a suitable fishing tool for 
extracting the mandrels from the casing 5 in 
Case it is desired to retrieve the mandrels with the 
choke and valve from the bottom of the string of 
flow tubing in the well. At its lower end the 
scarrier 4...isprovided with another annular en 
zialgement in the inner side of which are pro 
Yided angularly spaced openings which receive 
the upper ends of locking slips 49. The locking 
slips 49 are pivotally secured in the carrier by 
knohs 50 on the upper ends of the locking slips 
seated in the openings in the carrier and the 
lower ends of the locking slips are enlarged and 
Somewhat Spade shaped and provided at their 
upper ends with inclined shoulders 5 which en 
gage under the internal shoulder 20 of casing 5 
to releasably lock the mandrels in operative posi 
tion in the casing. A wire 52 extending around 
the locking slips and seated in notches provided 
in angularly spaced radial extensions 53, on the 
locking slip mandrel holds the locking slips in 
og Brative position on the slip mandrel. 

In the arrangement illustrated, there are three 
loteking slips.having their center lines spaced at 
Substantially equal angular intervals around the 
slip mandrel. When the assembled mandrels are 
in the position in the casing, illustrated in Eigure 
2, the locking slips are forced outwardly by the 
conical portion 44 of the slip mandrel to engage 
under the shoulder 23, but, when the mandrels 
are positioned further toward the bottom end of 
the casing and the carrier 42 is raised on the slip 
ilandi'sl the lower ends of the slips are moved 
in Wardly, as illustiated in Figure 3, out of en 
gagement with the shoulder 20 so that the man 
drels can be withdrawn from the casing. 

In the for of the invention illustrated in Fig 
ul'eS 2 and 3 a. Wave unit, generally indicated at 
54, is Secured in the upper ends of the locking slip 
maindrel 43 by an internally fanged nut 55 screw 
threaded onto the upper ends of the slip man 
drels. This nutrinay be locked in position on the 
slip in andrel by a set Screw extending through 
the Wall of the nut. 
The Valve unit 53, as illustrated it detail in 

Figures 4 and 5, comprises a cylindrical valve 
body 56 having a bore of circular cross section 
therethrough, a bevelled valve seat 5 in its low 
er end and an GutWardly extending annular fange 
58 around its upper end which flange is engaged 
by the internal flange of nut 55 to secure the 
Vaive unit 56 in the slip mandrel, and a valve 
plunger 59 slidable in the bore of the housing. 
The plunger 59 has on its lower end a gate or 
piston 6) having a bevelled upper surface 6 
adapted to engage the valve seat 57 and a conical 
lower end 62 for reducing the frictional, resist. 
ance of fluid flow past the valve gate. At its 
upper end the plunger 57 is provided with a knob 
63 and intermediate its length is a transverse 
aperture 64 adapted to receive a shear pin 65 
which serves to maintain the valve in closed posi 
tion, as illustrated in Figure 4. The lower end 
Cf the valve body bore is provided with a counter 
bore 6G and annularly spaced fluid passages 67 
lead from the upper end of this counterbore to 
the upper end Surface of the valve body. The 
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counter bore provides at its upper end an annular 
shoulder 68 internally of the valve body and the 
stem 59 is provided below the transverse aperture 
64 with a second transverse aperture 69 the ends 
of which open into downwardly extending di 
ametrically opposed slots it in the valve stem. 
A U-shaped Spring 7 having outwardly turned 
lower end portions is mounted in the stem, 59 
SO that its bight portion is Seated in the trans 
verse apertures 69 and its legs are disposed in 
the longitudinal slots O. When the valve stem 
is moved to valve opening position, as illustrated 
in Figure 5, the outwardly turned lower end por 
ticins of Spring engage under internal annular 
shoulder 68 to retain the valve in open position. : 
In using the improved choke and valve aS 

sembly, the assembly is attached to the bottom 
end of the first section of the flow tubing string at 
the upper end of the well by the coupling 4. The 
tubing section is then lowered into the Well and 
additional Sections consecutively added thereto 
until the choke and valve assembly is brought 
to the production level in the well, the valve unit 
54 remaining closed while the flow tubing string 
is being lowered through the mud column in the 
Well to exclude mud from the interior of the foW 
tubing. When the choke and Valve assembly has 
been brought to the production level of the well 
and it is desired to open the valves a valve open 
er, generally indicated at 3, is lowered through 
the string of flow tubing to strike the knob 63 
on the valve plunger forcing the plunger down 
and shearing the shear pin 65 to move the plunger 
from the valve closing position illustrated in Fig 
ure 4 to the open valve position illustrated in 
Figure 5. 
This valve opener 3 is a body of metal having 

three angularly spaced, longitudnally extending 
blades or fins 74 joined at their inner edges to 
a central core. The lower end of this core is 
provided with a screw threaded Well 5 into which 
is threaded the upper end of a valve operating 
pin 76 having a cylindrical Shank and a cylin 
drical head on the botton thereof Somewhat larg 
er than the shank. The upper end of the Valve , 
opener 3 is provided with a hollow, externally 
screw threaded cylindrical extension engage 
able by a suitable wire supported tool to retrieve 
the valve opener frcm the flow tubing string 
When desired. It is not necessary for Operative 
ness of the device however to retrieve the opener 
since the amount of fluid flowing through the 
choke tube 6 will easily flow through the Spaces 
between the blades or fins 4 of the valve opener, 
and through ports between the blades lead into 
the hollow extension . 
As illustrated in the modified form of the in 

vention shown in Figure 9, the valve unit 54 may 
be substituted by a frangible disc 33 Secured on 
the upper end of the locking slip mandrel 43 by 
the internally flanged nut 55. In this case the 
valve opening pin at the lower end of valve 
opener 3 is substituted by an elongated pin 8: 
having a substantially conical, pointed lower end 
82 for rupturing the disc 80. 
Any necessary amount of weight may be added 

to the valve opener to open the valve or rupture 
the frangible disc and as Soon as the valve is 
opened or the disc broken the fluid mineral, Such 
as petroleum, will flow into the perforated nipple 
37, through the choke tube 49, the packing man 
drel 47, and the locking slip mandrel 63 into the 
lower end of the bottom section of the string of 
flow tubing. 
Under certain conditions it is desirable to force 
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fluid downwardly and through the flow tubing 
and into the Space between the casing and the 
bottom end of the flow tubing to wash out or 
acidify the Well, to dissolve precipitated matter, 
or force some or all of the material between the 
casing and the flow tubing string to the surface. 
This is accomplished with the device of the pres 
ent invention by withdrawing the mandrel choke 
and valve assembly from the casing and upwardly 
through the flow tubing to the Surface, removing 
the upper packing 28 and placing sleeve 83 in 
the lccation of the removed packing and then 
forcing the assembly back down through the flow 
tubing string to a position in which it is again 
locked in the casing 5. The sleeve 83, under 
these conditions, serves to center the mandrels 
in the casing 5 and is provided in its inner face 
with angularly spaced openings 84 which permit 
fluid Such as water, acid or solvent to flow be 
tween this sleeve and the packing mandrel and 
into the space between this mandrel and the 
Surface of the casing bore from which it flows 
through the ports 2 opening the spring closed 
valves 22. As the fluid flows through the ports 
2 the annular deflector 25 directs the fluid 
downwardly to prevent damage to the well cas 
ing at this location. 
Thus, with the device of the invention, the well 

may not only be flowed Without removing the co 
unn of fluid mud from the Well and without 
having to remove any mud from the interior of 
the flow tubing, but fluid, such as water, acid or 
Solvent, may be forced to the production level of 
the well also without interference by the mud 
column in the Well. 
The invention may be embodied in other speci 

fic forms without departing from the spirit or 
essential characteristics thereof. The present 
embodiments are therefore to be considered in 
all respects as illustrative and not restrictive, the 
Sc pe of the invention being indicated by the 
appended claims rather than by the foregoing 
description, and all changes which come within 
the meaning and range of equivalency of the 
claims are therefore intended to be embraced 
therein. 
What is claimed is: 
1. A valve and choke assembly for flowing 

Wells comprising a cylindrical casing adapted to 
be connected at one end to the bottom end of 
a. String of well flow tubing and having an an 
rular internal shoulder adjacent said one end, 
a tubular packing mandrel slidably mounted in 
Said casing and extending longitudinally there 
of, a perforated nipple having a closed end and 
an Open end Secured at its open end to the end 
of Said mandrel remote from said one end of 
the casing, a choke tube having a restricted bore 
therethrough threaded into the end of said man 
drei to which said nipple is connected, a pack 
ing on Said mandrel sealing the latter to the 
interior of said casing, a slip mandrel threaded 
at One end to the other end of said packing man 
drel and having a conical surface intermediate 
its length tapering in a direction away from 
Said packing mandrel, a slip carrier slidable on 
Said slip mandrel, locking slips pivotally secured 
to Said carrier and engageable with the shoul 
der in Said casing by Said conical surface to re 
leasably lock Said mandrels in said casing, a 
valve unit Secured in the other end of said slip 
mandrel, and a flanged nut threaded onto the 
other end of Said slip mandrel operatively secur 
ing said valve unit to said mandrel, said valve 
unit being adapted to be opened by a valve open 
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er lowered through a string of flow tubing to 
which said assembly is attached and striking the 
upper end of said valve unit. 

2. A valve assembly for flowing wells con 
prising a hollow casing attachable at one end 
to the bottom end of a string of well flow tubing, 
a tubular mandrel assembly slidable in Said case 
ing, and a valve unit carried by said mandrel 
assembly adjacent said one end of the casing 
and comprising a cylindrical housing received 
in Said mandrel assembly at Said one end there 
of and having an internal fluid passage extend 
iing therethrough and a valve seat at the end 
thereof disposed inwardly of said mandrel as 
Sembly, a plunger slidable in said housing and 
extending longitudinally therethrough, said 
plunger having a valve gate on one end engage 
able with said valve Seat to close Said valve, a 
shear pin extending through said plunger and 
engageable with said valve housing to hold Said 
valve plunger in waive closing position, said 
plunger being movable to valve opening position 
by a valve opener lowered through the fioW tube 
ing string to inpinge the top end of said valve 
plunger, and means carried by said plunger and 
engageable with said housing to lock said plung 
er in valve opening position relative to said hous 
ing. 

3. A valve and choke assembly for flowing 
wells comprising a tubular casing attachable at 
one end to the lower end of a string of well flow 
tubing, a tubular mandrel assembly slidably 
mounted in Said casing, neans releasably lock 
ing said mandrel assembly in operative position 
in Said casing with One end of Said 3.SSembly ad 
jacent said one end of the casing and the other 
end of the mandrel assembly adjacent the other 
end of said casing, packing means between said 
mandrel assembly and said casing preventing the 
flow of fluid therebetween, a tubular choke Se 
cured in said mandrel assembly at said other end 
of the latter and having a restricted bore there 
through, a tubular valve housing secured in Said 
mandrel assembly at said one end of the latter 
and having one end disposed inwardly of Said 
nandrei assembly and provided with an allinular 
valve seat, a valve plunger slidably mounted in 
said valve housing and extending longitudinally 
therethrough with one end extending outwardly 
of said one end of Said mandrel assembly and 
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8 
having on its other end a valve head engaging 
Said annular valve Seat to close the valve, means 
connected to said plunger and releasably en 
gaging said housing and holding said valve in 
closed condition, said valve being opened by in 
pingement of a valve opening weight on Said one 
end of Said Valve plunger, and lock means cons 
nected to Said valve plunger and engaging Said 
valve housing when said valve is opened to main 
tain Said valve in opened condition. 

4. In combination with a tubular casing at 
tachable at one end to the bottom end of a string 
of well flow tubing and a tubular mandrel as 
sembly mounted in said casing and having one 
end adjacent said one end of Said casing, a flow 
controlling valve comprising a tubular valve 
housing mounted in said mandrel assembly at 
Said one end of the latter with one end disposed 
inwardly of said mandrel assembly and provid 
ed with an annular valve seat, a valve plunger 
extending slidably through said valve housing 
longitudinally thereof with one end extending 
beyond the other end of the latter for impinge 
ment by a valve opening weight and having on 
its other end a valve head engaging said wave 
Seat to close the valve, means connected to said 
valve plunger and releasably engaging said hous 
ing and holding said valve in closed condition, 
and lock means carried by said plunger and en 
gaging Said housing when said valve is opened 
to retain said valve in open condition. 

DERRIAL, O. ROLINS. 
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