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This invention relates to new.and useful im-
provements in well treating and flow: controllmg
devices.

It is becoming more frequently customary,
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
surfdace connections in the annular space between
the flow conductor and the well casing, and to
prevent. such high® pressures :from.  being 'im-
pressed upon the long string of well casing to
reduce the danger of‘leaks through such casing.
It is also becoming a more. commen 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 fo 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 -fact 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 rupfuring 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 instances to:ac-
curately locate the perforations, and.it is often
extremely difficult if not impossible to perforate
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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 dangelous
condition.

It is, therefore, an important obJect of this
invention to provide a novel well treating and
flow contirolling 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 ‘thetubing 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 1nvent10n 1s to prov1de
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 the.an-
nular -space exteriorly of-the housing. inte -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 commumcatmn between the
bore of the housing and.the annular- space .exX-
teriorly thereof.

A further object of the invention is to prov1de
in a dev1ce of the character descrlbed means
for preventing  fluids entering - the: housmg
through the lateral opening from ﬂowmg down=
wardly through the conductor to the producing
formation therebelow, said means permitting up-
ward flow of fluids from-.the producmg forma-
tion through said housing. . -

Still- another object of the mventmn 1s to p1o-
vide a. device of the character .described: where-
in the closure means and the lockmg 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 ﬂex1b1e 11ne retrlevmg
mechamsm

A particular. obJect of the 1nvent10n 1s 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
formatron is. transferred from the closure mems-
ber, toﬁthe locklng means m such a mannerthat.

creased to pos1t1velyﬂ prevent upward dlsplace—
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ment of said closure member 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 adva,ntages of the in-.

vention will readily be apparent from the read-
ing of the following description of a device con-

10

structed in accordance with ‘the ianvention, and

reference to the accompanying drawmgs thereof,
wherein:

Figure 1 is a view, partly in elevation and
partly in section, of the upper:portion of a.device
ceonstrueted 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-sectlona.l
-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-

20.

. 4
sion may bé 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 flange 21 at its lower end. The lower
edge of the flange 21 is beveled to engage and seat
upon the upwardly facing seaf i1 at the lower
end of the nipple or housing 8. A plurality of
upwardly. facing- ‘U-shaped. seahng nngs 22 are
mounted on the body and abut against the upper
shoulder of the flange 21, 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 s preferably :formed integral with
the upperend of a valve 'cage 29 which:surrounds
the valve head and is threaded onto the upper

:end of the tubular body.. A retrieving head 38 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 11 for receiving-and supporting

‘the beveled lower end of a check valve assembly

C. The structure of the ¢heck valve will herein-
after be more fully explained.

‘Intermediate its ends, the housing or mpple 0
is provided with lateral -openings or ports 12,
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 13 is formed at the upper
end of the interior bore wall -of the housing, and
this seat is adapted to receive and support a bev~
eled flange 14 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 15§ *

‘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 Ilocking -

shoulder 16 -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- devme may be locked in position in
the housmg :

An elongate thlck-walled tubular housing or
nipple extensien 11, having internal screw
threads at each end, is threaded onto the upper
end of the housing 10 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 10.

The usual well tubing may be screw threaded
into the internal threads at the upper end of the
‘extension (1, and may be connected to the lower
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end of the housing 10 by means of the ‘customary -

tubing collars, whereby the housing and exten-

75

undercut flange 31 adapted to be -engaged by .a

suitable retrievitig tool, whereby the check valve

assembly may be.removed from the housing. -An
‘axial opening 32:is:formed in the upperend of the
retrieving head and has a plurality of substan-
tially radially extending ports 33 communicating
therewith, ‘whereby fiuids may flow through the
ports 33 intothe opening 32 and upwardly there-
through, for a purpose which will be hereinafter
explained.  Flow 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 10 thereabove. Inclined
flow courses 35 :are formed in the upper end of
the cage for permitting fluid passage under con-
ditions which :will' be heremafter 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 1ift the valve head 26 off the seat
28, 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 fluids therepast, but pre—
vents downward flow.

The closure or seahng member S-includes 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 44
surround the upper portion of the mandrel and
abut against the undercut upwardly facing shoul-
der 42, and a plurality of oppositely facing U-
shaped packing rings 45 similarly surround the
upper end of the mandrel and are spaced above
the packing rings 44 by a spacer ring 48. The
packing rings are retained in ‘position on the man-
drelby a follower ring 47 which is confined against
dlsplacement from the mandrel by the lower end
of & positioning ‘head ‘49 which- is threaded ‘onto
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the upper end of the mandre] 40-and engages the
follower ring. Complementary bevels are formed
on the upper end of the mandrel. and in the bore
of ‘the posmomng head. to prov1de a fluid-tight
seahng engagement at 50 between sa1d mandrel
and head.-

CA plurahty of 1nverted U-shaped sealmg rlngs
51 are mounted on the-lower portlon of the man-
drel 40 and abut. agamst the undercut downwardly
facing shoulder 43 at.the lower end. of the en-
larged central portion 41, and-a plurahty of up-
wardly facing U-shaped packmg rings 52 likewise
are mounted on the lower portion of the mandrel
below the rings 51 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-
ber 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
5T are provided in the cylindrical walls of the cage
58 for admitting fluids from exteriorly of the cage
to the interior thereof.

An elongate cylindrical stop sleeve 58 1s SCreéw
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 40a of the closure-or sealing member S
o plug and prevent fluid flow upwardly through
the flow passage of the closure member.. The
length of the stop sleeve is suiﬁment to permit the
valve head 26 to rise completely Off, the seat 25 of
the check valve before the retrieving head 38 en-
gages the lower end of the cage member.56. Thus,
fluid 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 48a 'of the, tubular
mandrel of the closure member. .. -

_The positioning head 49 is prov1ded w1th an en-
largement or extérnal ahnular flange 14 near its
upper end having its lower edge beveled to provide
a seat 68 adapted to engage and seat upon the
shoulder 13 formed at the upper end of the hous-
ing 10. A retrieving connection 61 formed on the
upper end of the positioning head has.an external
undercuf flange 62 which may be engaged by a
suitable retrieving tool (niot shown) _of the char-
acter setforth in the patent to H. C. Otls 1,898,261,
issued. February 21, 1933, whereby the closure or
sealing memper S may be lifted or pulled from
its position within the housing 10.

When the seat 60 at the lower end of the. flange
{4 is in engagement with, the shoulder 3 at the
upper end of the housing 10, the enlarged central
portion 41 of the mandrel 40 is positioned in sub-
stantial alignment with the lateral openings or
ports 2 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 12 and the sealing rings 51 and 52 on

the lower portion of the mandrel are positioned
helow ths lateral opening, and such rings seal be-
tween the exterior of the mandrel and the internal
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hore wall of the nipple or housing 10 to prevent '

fluids exteriorly of the housmg from entering the

housing through the openings {2 ‘and admixing
with the fluids from the producing hOI‘lZ(Jn ﬁowmg

upwardly through the housmg and closure mem-_

7

ber. S1m11arly, fuids w1th1n the housing will be
prevented  from, ﬂowmg outwardly therefrom
through the openings. {2 to. the annular space
exteriorly of the housmg, whereby a. complete
separation of fluids. exterlorly and 1nter10rly of
the housmg is prov1ded for. :

The anchorlng member L, prov1ded for pos1-
tively but releasab]y holdmg the closure or seal—
ing member S in pos1t10n in the n1pple 19, includes
an elongate tubular mandrel §5 having. an axial
bore 66.. The lower portmn 67 of -the mandrel is
substantially cylindrical and an external annular
flange 68 is prov1ded ‘at .the upper end of this
cylindrical section.. Tmmediately above the flange
68, the mandrel is flared outwardly and upwardly
to form a slip expandmg section 68. The upper
portion of the. mandrel ig reduced in diameter and
is provided at its upper end with an exterhal an-
nular undercut flange 70, which forms a retrieving
connection adapted to be engaged by a suitable
retrieving tool (not shown) whereby the anchor- -
ing mechanism I may he removed from the well
tubing.

Gripping elements or sl1ps 'H hawng grlppmg‘
teeth or serrations on their outer surface, afe slid-
able upon the flared or inclined portion 69 of the
mandrel. Handles 12 deoend from: the shps ‘and
extend downwardly thr ough slots 73 in the flange
68.. The lower ends of thé slip. handles are sub-
stantially T-shaped and are loosely. connected to
a slip carrier or sleeve 14 by, means of the engage-
ment of ‘such T-shaped lower etids. of ttie handles
in’ correspondirigly T-8haped’ slots 15 prov1d°d in
the upper porticn of the slip .carrier. . 'The slip
handles are restramed agamst outward displace-
ment from the T-shaped slots. in the slip carrier
by a band 16 which surrounds said carrxor and.is
secured in an ‘annular groove formed in its outer.
surface. A s1m11ar band 11 prevents outward dis-
placement of the shp handles from the slots 73 in
the annular ﬂange 68 on‘the mandrel. . "~

The slip carrier is slidable on the. lower cylln-
drical portion 6T, of the. mandrel and upward
movement of the s11ps on the mandrel is limited
by the engagement’ of the carrier with the flange
68. - Downward movement of ‘the slips i§ limited
by - engagement of ‘the lower ends thereof with
the upper surface of the ﬂange 68. : -

A carrier extensmn or foot p1ece 18 is. screw-
threaded into the. counter-bored lower end of the
carrier 14 and " extends downwardly below the
lower end .of the cylindrical portion 61’ of the
mandrel, whereby & beveled seat 19 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 clostre member.
S, as'clearly shown in Figure 1. A packing ring
80 is mounted in the counter-bore of the lower
port1on of the s11p carrier 14 and is retained in
place therein by the upper end of the extension
member 18. The packmg ring seals between the
carrier and the exterior of the cylmdrlcal 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 18 engagmg the upper end
of the closure. S,in the manner shown in Figure
{, the mandrel 65 of 'the locking member I, is
forced downwardly between the slips 71 until the
tapered or flared portlon 69 of the mandrel pos1-'
tively forces the gripping teeth of the s11ps into
tight gripping engagement' ith the wall .of the
housing extension 17.; Further downward force
applied to the mandrel i1l mcrease thé ‘eripping
engagement of’ the shp 3 W th the bore wall of thev,
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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 74 to the
slip handles 12 and the slips T1.  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
Auids flowing through the housing will be applied
to the closure member, rather than to the man-
drel of the locking member 1, the bore 40a of the
closure member is preferably made smaller than
the bore 68 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 18 of the slip carrier 14 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 408 of the lock-
ing member is larger than the bore 40c of the
closure member, there will be substantially no
. pressure reduction at the mandrel of the lock-

ing member, Therefore, the mandrel 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 12 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 L in position in the housing
and extension. In such event, the parts are ar-
_ranged in the manner illustrated in Figures 1 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 desued the housing 10 and the ex-

tension member 17T may be connected in the tub-
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 i1 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 18, and the
locking member is then lowered through the tub-
ing until the foot piece 18 engages the upper end
of the closure member. Downward force applied
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arranged to seal off ‘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 12 therein
and prevent intercommunication between the in-
terior of the tubing -and the exterior thereof.
After the packer has been sef, the loading fluid
may be swabbed or flowed out of the bore of the
tubing in the customary manner. Since the
lateral openings 12 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 fluids 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 10 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 71 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-

" upon the slips will be lifted with the mandrel
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to the mandrel 65 of the locking member will then .

spread the slips Ti into. gripping engagemens
with the bore wall of the extension 17 to positive-
1y anchor the closure member S and locking
member L in place in the housing and extension.

- The most common location for the housing 1}1)

is" just above a packer (not shown) which is

70

and- the slip carrier attached to said slips will

" likewise ‘be lifted. 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
flange 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 18 and ex-~
tension 11, and the closure member may be re-
moved from the tubing: »

Removal of the closure member from within
the housing will open the lateral ports 12 to per-
mit flow of fluids from exteriorly ¢f 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 fluids through the lat-
eral ports 12.

The check valve C will nrevent 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 mrculated
from the annular space, the closure member 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
heing accomplished by lowering a retrieving tool
into the tubing fo engage under the flange 3i
at the upper end of the retrieving head 30 of the
valve and lifting. - The valve plunger 2§ 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 scme instances, it may be desired to provide
the closure means S with a-flow restrictive orificed
bean.: 82, which is threaded into the lower end of
the bore of the mandr el 40, as shown in Figure 2.
With the orificed flow restricting bean in such
position in the mandrel, the volume or rate of



| 'In other Instances, it may beé desirable 1o pro-
vide'd small side flow opening or inlet.81 in the
wall of the enlarged portion of the mandrel 40,
a§ is'showil 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 .eyent the fluid is a
lifting " fiuid,, the flow opering would provide-for
controlled admission 6f the lifting Atid for aera-
tion and lifting of thé fluids from’ thie producing.
N man-

be used in com-.
bean 82, wheére-
by the flow of fluids from. the producing forma-
tion'and through the lateral opénings 12 inay .be
simultanéously controlled.. Maniféstly, either the
opeéning 81: or the flow restrictive bean 82, or both,
may be omitted if desired. . | - L

“From the foregoing, it will be séen that an im-
proved novel well freating and flow controlling
device has been providéd which may be installed
ih "a. Well flow_ éonductor, and which, is. initially.
¢losed but which } be.opehed Wwithout manip-

ulation of the tubing to establish circulation be-

tween the annular spacé exteriorly of the flow

conductor and the bore of the flow conductor. It

will also be seen that thé ‘dévicé is particularly
adapted. for use in a well flow_ conductor above
a packer for establishing commiinication between
the annular space abovée the packer and the in-
tetior of the tubing to permit ciréulation of fluids
therebetween for the Durpose of équalizing pres-
sures, circulating loading fluid. from the annular

space, opehing, the backer, 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 meéans 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 g 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
2 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 mem-~
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
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prevent upward displacement of the closure mem-

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
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of well fluids from the producing formation up-
wardly through the. well. flow conductor, or for
controlling the admission of fliid from the an-
nylar space exteriorly of the housing throigh the
lateral opening int6the bore -.of the housing to
provide for -auXiliary lifting of fluids from the
producing formation, or both simiiltaneously.
‘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. ~ ~ 7. .0 oL
What I ¢laim and. desire to secure by Letters
Patent is: - : LT ST
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 closure member 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 eripping
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
mgmdrel being ‘movable upwardly: to release.the
g1:1pping means ;and:permit :the  mandrel, grip-
ping means, and-foot-piece to be rémoved inde-
pendently of the closure member.-~ . .. 7
. 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 opéning. formed therein,
a tubular closure member removably mounted ‘in
the; housing, stop means on ‘the housing engag-
ing the closure- member for Jlimiting 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 bhelow the closure member, and a locking
member comprising a tubular mandrel having 3
flow passage larger in cross-sectional area than
the cross-sectional area of the bore of the tubu-~
lar closure member, said mandrel having ex-
pansible and retractable locking means slidably
p&ounted 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

.means, and a foot piece connected with the lock-

ing means and extending below the mandrel and
having a tubular lower end adapted to engage
t.he. upper end of the tubular closure member to
limit downward movement of the locking meang
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and to perrmt the. expander section of the ‘man-
be moved dawnwa;rdly thh respect to

, portion telescopln iﬁﬁo 'tlri’e"tubularlpbra
tion of said foot piece and srminating short of

the lower end  thereof, the’ engagement ‘of “the

foot ‘piece with the closure: member holding ‘said
closure member agamst upward d1sp1acement
from’ the housmg, said’ lockmg member being
removable from "the- housing mdependently of
the' closure ‘member upon - an “tpward non-rofa-
tive pull applied to the mandrel to’ refract ‘the
expander section from -expanding engagement
with  the locking means, whereby the closure
membeér ‘may be: separately removed from the
housmg upon an® upward non-rota,tlve pull ap-
phed thereto

‘3 A well treating and flow controlling devrce’

6f the character descrlbed in claim 2 and in-~
cludmg, 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; 2 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, seéaling
means earried externally by said tubular member
and- sealihg between said member and the bore
wall of -the-housing for- preventmg 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

[
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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
lockmg 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 restrxcting 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-
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means on the housing arranged -to engage the

tubular member to lithit 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, expansﬂole
eripping 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 respech

to-said gripping means; and & tubular foot piece
connected with the gripping means and extend-:
ing akout and below the lower end of the loek-

ing mandrel and having an annular engaging
portion. at. its lower end for engaging theé fubu-

lar member to prevent upward movement! of the-
tubular. member from. w1th1n the- housmg, sa1d§
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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 contro]lmg 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

s bore of said tubuldr 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
the ‘housing. ’

IRA ARTHUR MILLER )

REFERENCES CITED

The following references are of record. in the
de of this patent:

UNITED STATES PATENTS

Number Name - Date

Re. 20,546 Obis cmmcocmomemil Nov. 2, 1937
1,897,985 ObiS cimm e - Feb. 14, 1933
2,246,811 OtiS coem e June 24, 1941
2,393,404 Otis ool Jan; 22, 1946



