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This invention relates to new and useful in 
provements in well treating and flow controlling 
devices. : 

It is becoming more frequently customary, in 
modern oil and gas well production practice, to 
install packers between the well flow conductor 
or tubing and the bore of the well or the Well 
casing. The packers are installed for the pur 
pose of sealing off the high pressures of the pro-, 
ducing formations of such wells to prevent the 
high fluid pressures from acting against the Well 
surface connections in the annular Space between 
the flow conductor and the well casing, and to 
prevent such high pressures from being in 
pressed upon the long string of well casing to 
reduce the danger of leaks through Such casing. 
It is also becoming a more common practice to 
provide loading fluids, such as columns of Water, 
-or “mud' or the like, in the annular Space be 
tween the well tubing and casing and above the 
packers to counterbalance or exceed the upward 
force exerted against such packers by the high 
producing formation fluid pressures. 

It sometimes becomes necessary or desirable, 
after the packer has been installed and the load 
ing fluid inserted in the annular space there 
above, to establish circulation of fluids between 
the annular space and the bore of the Well tubing 
for the purpose of removing the loading fluids, 
or for the purpose of permitting removal of the 
packer, or when it is desired to "kill' the Well. 
Attempts have heretofore been made to utilize 
valve means, such as control head packers and 
the like, for establishing circulation of fluid be 
tween the annular space and the bore of the Well 
tubing, but such valve means have very frequent 
ly proven unsatisfactory for many reasons, in 
cluding the fact that the valves do not always 
positively close off and thus leak, the ifact that 
the valves frequently cannot be reopened, the 
fact that the usual control head packer requires 
the use of heavy, expensive auxiliary hoisting 
equipment for manipulation or movement of the 
tubing to open the valve, the fact that Some 
devices require such high pump pressure for op 
eration as to create danger of rupturing the 
casing or collapsing the tubing, and for many 
other reasons. In such cases, well operators have 
resorted to perforating the tubing or flow Con 
ductor to establish circulation between the bore 
of the well conductor and the annular Space 
between such conductor and the Well casing. 
However, it is difficult in many i instances to ac 
curately locate the perforations, and it is often 
extremely difficult if not impossible to 
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the flow, conductor, and in Some Wells it is diffi 
cult to perforate the flow conductor without per 
forating the casing and creating a dangerous 
condition. x . ? • • ; ; ; ; 

It is, therefore, an important object of this 
invention to provide a novel well treating and 
flow controlling device which may be installed 
in a Well flow; conductor above a packer, and 
Which is initially closed but which may be opened 
Without manipulation of the tubing to establish 
circulation between the annular space exteriorly 
of the flow conductor above the packer and the 
bore of the flow conductor. . . . . . . . . . . . . . . . . . 
Another object of the invention is to provide 

a device of the character described including a 
housing adapted to be connected in a well flow 
conductor and having a lateral opening establish 
ing communication between the interior and ex 
terior of the housing, in combination, with a 
removable, closure: for said lateral. Opening and 
means for releasably locking said closure in posi 
tion in the housing, whereby flow from they an 
nular Space exteriorly of the housing, into the 
bore of the housing through such lateral opening 
is completely prevented, while the closure is in 
position in the housing, said: "closure being re 
movable to establish communication. between the 
bore of the housing. and the annular space ex 
teriorly thereof. ::: ... is : 
A further object of the invention is to provide, 

in a device: of the character, described, means 
for preventing fluids entering ... the housing 
through the lateral opening from flowing down 
Wardly through the conductor to the producing 
formation therebelow, said means permitting up 
ward flow of fluids from the producing forma 
tion through said housing. ? ':': ** 

Still another object of the inventionis to pro 
vide a device of the character described where 
in the closure means and the locking means are 
each removable from the housing upon an up 
ward nonrotative movement, whereby said closure 
and locking means may be removed from the 
housing by means of a flexible line retrieving 
mechanism. . . . . . . . . . . . . . . . . . . . . . . 
A particular. object of the invention is to pro 

vide a well treating and flow controlling device 
of the character described wherein the upward 
force exerted upon the closure member by the 
pressure of the well fluid from the preducing 
formation, is, transferredfrom the closure mem 
ber to the locking. means in such a manner..that 
the locking action.9f said locking means 
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ment of Said closure inenber and locking means 
from the housing. 
A still further object of the invention is to 

provide a device of the character described which 
is . So constructed and arranged that it may be 
utilized for controlling the flow of well fluids 
from the producing formations upwardly through 
the well flow conductor, or for controlling the 
admission of fluids from the annular space ex 
teriorly of the housing through the lateral open 
ing into the bore of the housing to provide for 
auxiliary lifting of fluids from the producing 
formation, or both. . 

Additional objectS and advantages of the in 
vention will readily be apparent from the read 
ing of the following description of a dewice coin 
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structed in accordance with the invention, and 
reference to the accompanying drawings thereof, 
Wherein: 

Figure 1 is a view, partly in elevation and 
partly in Section, of the upper portion of a device 
constructed in accordance with the invention, 

Figure 2 is a similar view of the lower portion 
Of the device, 

Figures 3 and 4 are horizontal cross-sectional 
Views taken. On the line 3-3 and 4-4 of Figure 1. 

In the drawings, the numeral i0 designates an 
elongate tubular housing or nipple having ex 
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4 
Sion may be connected in the well tubing string 
and lowered into the Well bore. 
The check valve C is preferably constructed or 

formed With a tubular body 20 having an external 
annular fange 2 i at itS OWer end. The lower 
edge of the flange 2 f is beveled to engage and seat 
upon the upwardly facing seat at the lower 
end of the nipple or housing 19. A plurality of 
upwardly facing U-shaped sealing rings 22 are 
mounted on the body and abut against the upper 
shoulder of the flange 2, being confined on said 
body between said flange and an annular follower 
ring. 23 which is held in place on the body by a 
packing nut 24 threaded onto the upper end of 
said body. The upper end of the bore 20a of the 
body is flared to provide a valve seat 25, and a 
Valve head or plunger 26 is adapted to engage 
this seat to close the bore of the body. An up 
standing stem 27 extends upwardly from the 
Valve head 26 and is slidable through a guide col 
lar 28: which is preferably formed integral with 
the upper end of a valve cage 29 which surrounds 
the valve head and is threaded onto the upper 
:end of the tubular body. A retrieving head 3 is 
fastened to the upper projecting end of the valve 
stem 27 and is provided with an external annular 

ternal screw threads at each end. At its lower 
end, the nipple is provided with an internal an 
nular beveled seat for receiving and supporting 
the beveled lower end of a check valve assembly 
C. The structure of the check valve will herein 
after be more fully explained. : 

Intermediate its ends, the housing or nipple) 
is provided with lateral openings or ports 2, 
which may vary in number from one to four or 
more. The ports extend Substantially radially 
through the wall of the housing and provide for 
communication between the interior and exterior 
of the housing. An upwardly facing beveled an 
'nular seat or shoulder 3 is formed at the upper 
end of the interior bore wall of the housing, and 
this seat is adapted to receive and support a bew 
eled flange 4 of a port closure or sealing means S 
which extends downwardly into the housing. 
The details of structure of the closure or sealing 
means S will also be hereinafter more fully ex 
plained. 
An elongate internal annular locking recess 5 

may be provided near the upper end of the bore 
of the housing, as clearly shown in Figure 1, such 
recess having a downwardly facing locking 
shoulder 6 at its upper end. The locking recess 
may be provided or omitted, as desired, and will 
permit the use of a flow control device of the 
character set forth in the patent to Herbert C. 
Otis, 2,246,811, issued June 24, 1941, whereby the 
flow control device may be locked in position in 
the housing. . . . . . . 
An elongate thick-walled tubular housing or 

nipple extension f7, having internal Screw 
threads at each end, is threaded onto the upper 
end of the housing 0 and forms an upWard Con 
tinuation thereof, as clearly shown in Figure 1. 
The housing extension is adapted to receive a 
locking mechanism I, which engages the upper 
end of the closure or sealing member S to posi 
tively hold the same in position in the nipple ). 
The usual well tubing may be screw threaded 

into the internal threads at the upper end of the 
extension, and may be connected to the lower 
end of the housing O by means of the customary ?? 

the housing and exten- 75 tubing collars, whereby 
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undercut flange 3 adapted to be engaged by a 
suitable retrieving tool, whereby the check valve 
assembly may be removed from the housing. An 
axial opening 32 is formed in the upper end of the 
retrieving head and has a plurality of Substan 
tially radially extending portS 33 communicating 
therewith, whereby filiids may flow through the 
ports 33 into the opening 32 and upwardly there 
through, for a purpose which will be hereinafter 
explained. FOW OpeningS. 34 are provided in 
the side wall of the valve cage 29, whereby fluids 
flowing upwardly through the bore of the valve 
may pass outwardly through the openings into 
the bore of the housing 0 thereabove. Inclined 
foW courses 35 are formed in the upper end of 
the cage for permitting fluid passage under Con 
ditions Which Will be hereinafter further Set 
forth. 

It will be seen, therefore, that when the valve 
head 26 is in engagement with the seat 25 in the 
check Valve body 20, fluid in the bore of the hous 
ing above the check valve will be prevented from 
flowing downwardly from the housing to the pro 
ducing formation therebelow. However, well 
fluids from the producing formation below the 
housing may flow upwardly through the bore of 
the body 20 and lift the valve head 26 off the seat 
25, whereupon Such fluids will flow past the valve 
head and through the flow openings 34 and the 
cage 29 to the bore of the housing above the 
Sealing rings 22. Thus, the check Valve assembly 
permits upward flow of fuids therepast, but pre 
Vents doWWard floW. : ... - 
The closure or Sealing member Sincludes an 

elongate tubular mandrel 40 having an external 
enlargement 41 located intermediate its ends and 
providing an upWardly facing shoulder 42 and a 
downWardly facing shoulder. 43. A plurality of 
rings of upwardly facing U-shaped packing 45. 
Surround the Upper portion of the mandrel and 
abut against the undercut upwardly facing shoul 
der ?t2, and a plurality of oppositely facing U 
shaped packing rings 45 similarly surround the 
Upper endi. Of the mandrel and are Spaced above 
the packing rings 44 by a spacer ring SS. The 
packing rings are retained in position on the main 
drel by a follower ring 47 which is confined against 
displacement from the mandrel by the lower end 
of a positioning head 49 which is threaded onto 
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the upper end of the mandrel 40 and engages the 
follower ring. Complementary beyels are formed 
on the upper end of the mandrel and in the bore of the positioning head to provide a fluid-tight 
sealing engagement at 50 between said mandrel 
and head. . . . . . . . . . . . . . . . . . . . . . . . . . 
A plurality of inverted. U-shaped sealing rings 

5 are mounted on the lower portion of the man 
drel 40 and abut against the undercut downwardly 
facing shoulder 43 at the lower end of the en 
larged central portion 4 f, and a plurality of up 
wardly facing U-shaped packing rings 52 likewise 
are mounted on the lower portion of the mandrel 
below the rings 5 and are separated therefrom by 
a spacer ring 53. The packing rings 5i and 52 are 
retained in position on the mandrel by a follower 
ring 54, similar to the follower ring 47, and a pack 
ing nut 55 which is threaded onto the lower end 
of said mandrel. A tubular cage or sleeve mem 
bel 56 is also threaded onto the lower, end of the 
mandrel and abuts against the nut 55 to lock the 
Same in position on the mandrel. Flow openings 
57 are provided in the cylindrical walls of the cage 
56 for admitting fluids from exteriorly of the cage 
to the interior thereof. . . . . . . . . 
An elongate cylindrical stop sleeve 58 is screw 

threaded onto the lower end of the cage 56 and 
extends therebelow. The extreme lower end of the 
Stop Sleeve is adapted to engage the upper end of 
the Valve cage 29 to prevent the check, valve C 
from flowing upwardly against the lower end of 
the bore 4.0a of the closure or sealing member S 
to plug and prevent fluid flow upwardly through 
the flow passage of the closure member. The 
length of the stop sleeve is sufficient to permit the 
Valve head 26 to rise completely off the seat 25 of 
the check valve before the retrieving head 30 en 
gages the lower end of the cage member 56. Thus, 
fiuid may always flow upWardly through the check 
valve, past the valve head 26, and through the 
flow openings 33 and 32 in the retrieving head of 
the check valve assembly into the bore of the 
cage member 56, from whence the fluid will flow 
upwardly through the bore. 4.0a of the tubular 
mandrel of the closure member. . . 
The positioning head 49 is provided with an en 

largement or external annular flange 14 nearits 
upper end having its lower edge beveled to provide 
a seat 69 adapted to engage and seat upon the 
shoulder 3 formed at the upper end of the hous 
ing 0. A retrieving connection 6 formed on the 
upper end of the positioning head has an external 
undercut flange 62 which may be engaged by a 
suitable retrieving tool (not shown) of the char 
acter set forth in the patent to H. C. Otis, 1,898,261, 
issued. February 21, 1933, whereby the closure or 
sealing member S may be lifted or pulled from 
its position within the housing 0. . - 
When the seat 60 at the lower end of the fiange 

f4 is in engagement with the shoulder 3 at the 
upper end of the housing 0, the enlarged central 
portion 4 of the mandrel 40 is positioned in sub 
stantial alignment with the lateral openings or 
ports f2 formed in the wall of the housing. Thus, 
the sealing rings 44 and 45 on the upper portion 
of the mandrel 40 are positioned above the lateral 
openings 2 and the sealing rings 5 and 52 on 
the IOWer portion of the mandrel are positioned 
below the lateral opening, and such rings seal be 
tween the exterior of the mandrel and the internal 
bore wall of the nipple or housing 0 to prevent 
fluids exteriorly of the housing from entering the 
housing through the openings 2 and admixing 
with the fluids from the producing horizon flowing 
upwardly through the housing and closuremem 
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6 
ber. Similarly, fluids within the housing will be 
prevented from flowing outwardly therefrom 
through the openings 2 to the annular space 
exteriorly of the housing, whereby a complete 
separation of fluids, exteriorly and interiorly of 
the housing is provided for. . . . . . . . . . 
The anchoring member L, provided for posi 

tively but releasably holding the closure or seal 
ing member Sin position in the nipple (0, includes 
an elongate tubular, mandrel G5 having an axial 
bore 66. The lower portion 67 of the mandrel is 
Substantially cylindrical and an external annular 
flange 68 is provided at the upper end of this 
cylindrical section. Immediately above the flange 
68, the mandrel is flared outwardly and upwardly 
to form a slip expanding section 69. The upper 
portion of the mandrel is reduced in diameter and 
is provided at its upper end with an external an 
nular undercutflange 70, which forms a retrieving 
connection adapted to be engaged by a suitable 
retrieving tool (not shown) whereby the anchor 
ing mechanism I may be removed from the well 
tubing. 
Gripping elements or slips 7 f, having gripping 

teeth or serrations on their outer surface, are slid 
able upon the flared or inclined portion 69 of the 
mandrel. Handles 12 depend from the slips and 
extend downwardly through slots 73 in the flange 
68. The lower ends of the slip handles are sub 
stantially T-shaped and are loosely-connected to 
a slip carrier or sleeve 74 by means of the engage. 
ment of such T-shaped loweriends of the handles 
in correspondingly T-shaped slots 75 provided in 
the upper portion of the slip carrier. The slip 
handles are restrained against outward displace 
ment from the t-shaped slots in the slip carrier 
by a band 76 which surrounds said carrier and is 
Secured in an annular groove formed in its outer 
Surface. A Similar band 77 prevents outward dis. 
placement of the slip handles from the slots 73 in 
the annular flange 68 on the mandrel. 
The slip carrier is slidable on the lower cylin 

drical portion 67 of the mandrel and upward 
movement of the slips on the mandrel is limited 
by the engagement of the carrier with the flange 
68. Downward movement of the slips is limited 
by engagement of the lower ends thereof with 
the upper surface of the flange 68. . . . . 
A carrier extension or foot piece. 78 is screw 

threaded into the counter-bored lower end of the 
carrier 14 and extends downwardly below the 
lower end of the cylindrical portion 67 of the 
mandrel, whereby a beveled seat 79 formed in the 
lower end of the bore of the extension or foot 
piece may engage the beveled upper end of the 
flange 62 at the upper end of the closure member. 
S, as clearly shown in Figure 1. A packing ring 
80 is mounted in the counter-bore of the lower 
portion of the slip carrier 74 and is retained in 
place therein by the upper end of the extension 
member 78. The packing ring seals between the 
carrier and the exterior of the cylindrical por 
tion of the mandrel to prevent fluid flow there 
between, whereby fluid is positively directed up 
Wardly through the bore 66 of the mandrel. 
With the foot piece. 78 engaging the upper end 

of the closure S, in the manner shown in Figure 
, the mandrel 65 of the locking member L is 
forced downwardly between the slips 7 until the 
tapered or flared portion.69 of the mandrel posi 
tively forces, the gripping teeth of the slips into 
tight gripping engagement with the wall of the 
housing extension. T. Further downward force 
applied to the mandrel will, increase the gripping 
engagement of the slips with the bore wall of the 
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housing extension. It will be seen, therefore, that 
any upward force applied to the closure member 
S will be transmitted through the upper end 
thereof to the slip carrier foot piece 78, and from 
such foot piece through the slip carrier 4 to the 
slip handles 72 and the slips Ti. Since the slips 
are in tight gripping engagement with the bore 
wall of the housing extension, upward displace 
ment of the closure member will be prevented. 
In order to assure that the upward pressure of 

fluids flowing through the housing will be applied 
to the closure member, rather than to the man 
drel of the locking member I, the bore 4.0a of the 
closure member is preferably made Smaller than 
the bore 66 of the locking member mandrel. 
Thus, the pressure differential resulting from re 
striction of flow is applied to the mandrel of the 
closure member, tending to force the closure 
member upwardly. Due to the engagement of 
the foot piece T8 of the slip carrier 4 of the lock 
ing member with the upper end of the closure 
member, the upward force applied to the closure 
member by the upwardly flowing well fluids will 
be transmitted through the slip carrier to the 
slips to prevent upward displacement of the 
closure member and locking member from their 
positions in the housing extensions. 
Since the bore 66 of the mandrel 40 of the lock 

ing member is larger than the bore 4.0a of the 
closure member, there will be substantially no 
pressure reduction at the mandrel of the lock 
ing member. Therefore, the mandrei 65 of the 
locking member will remain in slip expanding 
position and the slips will be maintained in grip 
ping engagement with the bore wall of the hous 
ing extension to positively prevent upward dis 
placement of the closure member and locking 
member from their positions in the housing and 
extension, and the lateral openings 2 will re 
main closed to prevent fluid communication be 
tween the interior and exterior of the housing. 

In many cases, the well treating and flow con 
trolling device will be installed in the Well with 
the check valve C, the closure member S, and 
the locking member Lin position in the housing 
and extension. In such event, the parts are ar 
ranged in the manner illustrated in Figures i and 
2 and the lower end of the housing is connected 
to the tubing string therebelow while the upper 
end of the extension is connected to the tubing 
string thereabove, and the tubing string with 
the device in place is then lowered into the Well 
bore. 

However, if desired, the housing 0 and the ex 
tension member 7 may be connected in the tiub 
ing string, in the manner already described, and 
lowered into the well bore prior to installation of 
the check valve, closure member and locking 
member. After the tubing has been positioned 
in the Well, the check valve is lowered through 
the tubing into position in the housing engag 
ing the seat if at the lower end thereof. The 
closure member S is next lowered through the 
tubing until the seat 60 engages the shoulder. 
3 at the upper end of the housing 0, and the 

locking member is then lowered through the tub 
ing until the foot piece 78 engages the upper end 
of the closure member. Downward force applied 
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arranged to seal of the annular space between 
the tubing and casing above the producing for 
mation. If loading fluid is present in the well 
bore when the tubing and packer are lowered 
thereinto, it is preferable that the closure mem 
ber and locking mechanism be in place in the 
housing to close the lateral openings 2 therein 
and prevent intercommunication between the in 
terior of the tubing and the exterior thereof. 
After the packer has been set, the loading fluid 
may be swabbed or flowed out of the bore of the 
tubing in the customary manner. Since the 
lateral openings 2 are closed, the loading fluid in 
the annular space between the tubing and casing 
above the packer will not be disturbed and Will re 
main in such annular space to counter-balance 
the upward pressure of the fluids of the produc 
ing formation acting upwardly against the 
packer. 
Should it subsequently become desirable or nec 

essary to circulate the loading fiuids from the 
annular space above the packer, to remove the 
packer, to kill the well, or for any other reason, 
a retrieving tool may be lowered through the 
well tubing to engage under the flange 70 at the 
upper end of the locking member mandrel, where 
upon an upward pull applied to the mandrel will 
lift the same from between the slips to permit 
retraction of said slips from gripping engage 
ment. Upward movement of the mandrel with 
respect to the slips will continue until the slips 
engage the upper surface of the flange 68, where 
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to the mandrei 65 of the locking member will then 
spread the slips Tf into gripping engagement 
with the bore wall of the extension to positive 
ly anchor the closure member S and locking 
member Lin place in the housing and extension. 
The most common location for the housing 0. 

is just above a packer (not shown) which is 

O 

75 

upon the slips will be lifted with the mandrel 
and the slip carrier attached to said slips will 
likewise belifted. The locking member L. may 
then be lifted upwardly and removed from within 
the tubing. The retrieving tool may again be 
lowered through the tubing to engage under the 
filange 62 at the upper end of the closure mem 
ber S, whereupon an upward pull applied by 
means of the retrieving tool will lift the closure 
member upwardly out of the housing and ex 
tension , and the closure nenber inlay be re 
noved from the tubing. 
Renoval of the cloSUre inenber firon. Within 

the housing will open the lateral ports 2 to per 
nit flow of fluids from exteriorly of the housing 
into the bore thereof, or in the reverse direction, 
as desired. The loading fluids may then be cir 
culated from the annular space in the customary 
manner by circulating fuids through the lat 
eral ports 2. 
The check valve C will prevent any downward 

flow of fluids therepast, whereby the fluid pres 
sure required to circulate the loading fluids from 
within the annular space is not applied to the 
producing formation. * . 

After the loading fluids have been circulated 
from the annular Space, the closuremember and 
locking member may be reinserted, if desired. 
Or, in some instances, it may be desired to remove 
the check valve from within the housing, this 
being accomplished by lowering a retrieving tool 
into the tubing to engage under the flange 3 
at the upper end of the retrieving head 30 of the 
valve and lifting. The valve plunger 26 will thus 
be lifted into engagement with the collar 28 of 
the valve cage, whereupon continued lifting will 
remove the check valve from the housing. 
In Some instances, it may be desired to provide 

the closuremeans S with a flow restrictive orificed 
bean. 82, which is threaded into the lower end of 
the bore of the mandrel 40, as shown in Figure2. 
With the orificed flow restricting bean in such 
position in the mandrel, the volume or rate of 
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flow of fluids from the producing formation up 
wardly through the housing, may be limited and 
controlled. . . . . . . . . . . . . . . . . . . 
In other instances, it mayb?, desirable to pro 

vide a small side flow opening or inlet 8 in the 
wall of the enlarged portion of the mandrel 40, 
as is shown in Figure 1. The flow inlet opening 
81 would permit the introduction of extraneous 
fluid from exteriorly of the housing into the bore 
of the housing, and in the event the fluid is a 
lifting fluid, the flow opening would provide for 
controlled admission of the lifting fluid for aera 
tion and lifting of the fluids from thi 
formation, in the customary or well-known man 
Ile?. . . . . . ... : . ... 

Obviously, theside opening 8 
portion of the mandrel 40 

he flow restrictive bean 82, where 
by the flow of fluids from the producing forma 
tion and through the lateral openings 2 may be 
simultaneously controlled. Manifestly, either the 
opening 8 for the flow restrictive bean 82, or both, 
may be omitted if desired. . . . . . . . . . . . . 
From the foregoing, it will be seen that an im 

proved novel well treating and flow controlling 
device has been provided which may be installed 
in a well flow conductor, and which is initially, 
closed but which may be opened without manip 
ulation of the tubing to establish circulation be 
tween the annular space exteriorly of the flow 
conductor and the bore of the 
will also be seen that the device is particularly 
adapted for use in a well flow conductor above 
a packer for establishing communication between 
the annular space above the packer and the in 
terior of the tubing to permit circulation of fluids 
therebetween for the purpose of equalizing pres 
sures, circulating loading fluid from the annular 
space, opening the packer, removing the packer, 
and the like. Furthermore, it will be seen that 
the device provides for opening of the lateral. 
ports in the housing without manipulation of the 
tubing, the closure means and locking member 
and check valve all being removable from the 
housing upon an upward non-rotative pull, 
whereby said check valve, closure, and locking 
member may be removed from the housing by 
means of a flexible line retrieving mechanism. 

It is particularly to be noted that the device is 
so constructed and arranged that the pressure 
fluids in the tubing above the device may not 
flow downwardly past the check valve provided 
in the device. Furthermore, it is manifest that 
when the device is used in the well tubing above 
a packer, and the lateral openings are opened to 
establish communication between the annular 
space and the bore of the housing, the check valve 
will prevent the flow of fluids from the annular 
space downwardly through the housing to the 
formation below the packer, thus preventing Con 
tamination of the producing formation. With the 
loading fluids, such as “mud' and the like. 

It is particularly important to note that the 
device has been so constructed and arranged that 
the upward force exerted upon the closure men 
ber by the pressure of the well fluid from a pro 
ducing formation is transferred from the closure 
member to the locking member in Such a manner 
that the locking action of the locking member is 
not reduced, and may be increased, to positively 
prevent upward displacement of the closure men 
ber and locking member from the housing. 

It will also be noted that a device has been 
provided which is so constructed and arranged 
that it may be utilized for controlling the flow 

the flow conductor. It 
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of well fluids from the producing formation up 
wardly through the well flow conductor, or for 
controlling the admission of fluid from the an 
nular space exteriorly of the housing through the 
lateral opening into the bore of the housing to 
provide for auxiliary lifting of fluids from the 
producing formation, or both simultaneously. 
The foregoing description of the invention is 

explanatory only, and changes in the details of 
the construction illustrated may be made by those 
skilled in the art, within the scope of the ap 
pended claims, without departing from the spirit 
of the invention. . . . . . . . . . . . . . . . . 
What I claim and desire to secure by Letters 

Patentis: . . . . . . . . 
1. A well treating and flow, controlling device 

including, a tubular housing adapted to be con 
nected in a well flow conductor so as to form 
a part thereof, and having a lateral flow port 
formed therein, a tubular closure member re 
movably positioned in the housing and having 
stop means engageable with the housing to limit 
downward movement of the closuremember with 
respect to said housing, sealing means carried 
externally by the closure member and engage 
able with the bore wall of the housing for seal 
ing between the closure member and housing to 
prevent flow of fluid through the lateral flow 
opening in the housing; a tubular locking man 
drel having expansible gripping means slidably 
mounted thereon, and expansible into gripping 
position by a downwardly tapered expander sec 
tion on the locking mandrel when said locking 
mandrel is moved downwardly with respect to 
Said gripping means, and a foot piece connected 
With the gripping means and extending about 
and below the lower cylindrical portion of the 
locking mandrel and adapted to engage the up 
per end of the tubular closure member whereby 
Said closure member is locked in place closing the 
lateral Opening of the housing when the grip 
ping means is expanded by the mandrel, said 
m?ndrel being movable upwardly to release the 
gripping means and permit the mandrel, grip 
ping means, and foot piece to be removed inde 
pendently of the closuremember. . . . . . . . . . 
. 2. A well treating and flow controlling device 
including, an elongate tubular housing adapted 
to be connected in a well flow conductor and 
having a lateral flow opening formed therein, 
a tubular closure member removably mounted in 
the housing, stop means on the housing engag 
ing the closuremember for limiting downward 
movement of the closure member with respect 
to the housing, sealing means on the exterior of 
the closure member engageable with the bore wall 
of the housing for preventing passage of fluids 
exteriorly of the closure member from the lat 
eral opening to the bore of the housing above 
and below the closure member, and a locking 
member comprising a tubular mandrel having a 
flow passage larger in cross-sectional area than 
the cross-sectional area of the bore of the tulbul 
lar closure member, said mandrel having ex 
pansible and retractable locking means slidably 
mounted thereon and arranged to be eXpanded 
into gripping engagement with the bore wall Of 
the housing by a downwardly tapered expander 
Section on the mandrel when said mandrel is 
moved downwardly with respect to said locking 
neans, and a foot piece connected with the lock 
ing means and extending below the mandrel and 
having a tubular lower end adapted to engage 
the upper end of the tubular closure member to 
limit downward movement of the locking means 
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and to permit the expander section of the man 
drel to be moved downwardly with respect to 
the locking means to expand saidlocking means 
into gripping engagement with the bore wall of 
the housing, said mandrel, having a lower cyl 
indrical portion telescoping into the tubular por: 
tion of said foot piece and terminating short of 
the lower end thereof, the engagement of the 
foot piece with the closure member holding Said 
closure member against upward displacement 
from the housing, said, locking member being 
removable from the housing independently of 
the closure member upon an upward non-rota 
tive pull applied to the mandrel to retract the 
expander section from expanding engagement 
with the locking means, whereby the closure 
member may be separately removed from the 
housing upon an upward non-rotative pull ap 
plied thereto. 
- 3. A well treating an 
of the character described in claim 2 and in 
cluding, valve means removably mounted in the 
housing below the closure member for prevent 
ing flow of fluids downwardly from the housing. 
4. A well treating and flow controlling device 

including, a tubular housing adapted to be con 
nected in a well flow conductor and having a 
lateral flow opening therein, a tubular member 
removably mounted within the housing, sealing 
means carried externally by said tubular member 
and sealing between said member and the bore 
wall of the housing for-preventing flow of fluids 
exteriorly of said tubular member from the flow 
opening of the housing to the bore of the hous 
ing above and below said tubular member, stop 
means on the housing arranged to engage the 
tubular member to limit downward movement of 
said tubular member and position the sealing 
means in the housing in sealing position with 
respect to the lateral opening, and a locking 
member releasably anchored in the housing and 
comprising a tubular locking mandrel having a 
downwardly tapered expander section, expansible 
gripping means, slidably mounted on the man 
drel and expansible into gripping position by the 
expander section on the locking mandrel when 
said mandrel is moved downwardly with respect 
to said gripping means, and a tubular foot piece. 
connected with the gripping means and extend 

- 50 ing about and below the lower end of the lock 
ing mandrel and I having an annular engaging 
portion at its lower end for engaging the tubu 
lar member to prevent upward movement of the 
tubular member from within the housing, said 

and flow controlling device 

2 
locking. mandrel having a flow passage. larger 
in cross-sectional area, than the cross-sectional 
area of the bore of the tubular member, where 
by the fluid differential created by restriction of 
flow of fluids through the assembly is applied 
to said tubular member to tend to move said foot 
piece and locking means upwardly with respect 
to the locking mandrel to further expand said 
locking means. 

5. A well treating and flow controlling device 
of the character set forth in claim 4 and in 
cluding, flow restrictive means carried by the 
tubular member for restricting flow upwardly 
therethrough. 

6. A well treating and flow controlling device 
of the character set forth in claim 4 and includ 
-ing, a flow restricting opening formed in the 
wall of the tubular member and establishing 

| communication between the hore of said tubular · 
20 member and the lateral flow opening of the hous 

ing, whereby fluids may flow from said lateral 
opening of the housing through said flow re 
stricting opening in the tubular member to the 
bore of the tubular member and thence to the 
bore of the housing. 

7. A well treating and flow controlling device 
of the character set forth in claim 4 wherein, 
the tubular member is provided with a lateral 
flow opening establishing communication be 
tween the bore of the tubular member and the 
lateral opening of the housing, and a flow re 
stricting member is carried by said tubular mem 
ber below the lateral flow opening therein for 
controlling flow of fluids upwardly through the 
bore of said tubular member. 

8. A well treating and flow controlling device. 
of the character set forth in claim 4 and includ 
ing, a check valve removably mounted in the 
housing below the tubular member and inde 
pendently of said tubular member for prevent 
ing flow of fluids downwardly from the bore of 
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the housing. 
IRA ARTHUR MILLER. 
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