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9 Cla,lms

Thls mvean relateb to a devwe for testmg'-

earth formations for the1r contamed ﬂmd Suchf '

* as oil, gas or water. |
| In wells urzlllea for the productlon o'f 011 or

- gas, it is now commo*z pmctwe to test the va-
rious formations along the well for their pro-
. ductive = possibilities. before
. of the well, in order that the formation hav~
-~ ing the bﬂst productive potentialities may be
- selected for. final completion. Testing of such

-~ wells. must normally be conducted while the

- 'borehole  is filled with

final completmn -

'rﬂlatwe longltudma,l movement between
tubing and the. packer employed in effecting

the

setting and release of the packer The valve

structure may include mdependemly operable

ich.ecl; valve means to close the tubing againsi
. entrance of
| ﬁf'of the test valve.

uid _I:Lom the Well until opemng.

These and other more spemﬁc obJects and ad- |

vantages of this invention will become apparent
10

fmm- the following detailed description when

~ read in conjunction with the accompanying

fluid such as weighted

mud in order to prevent blowing-out of the

well. under the plessule of the formation “fAuid.
"The presence -of such extrancous fluids makes

for considerable dlf:lculty in making adequate-

tests of the formations and obtammg a,cculm;e
resul't,...-. from the tests. :

Conventional testing devwes emplcy a, packelf

'to seal off the well casing above the formation. to
he tested.

‘drawings which illustrate useful embodiments
in aceordance with this 1nvent1on | )

In the drawings:

Fig. 1 illustrates. one' embodlment of the for-

- mation testing device in accordance with this
_invention, showing the device in a well: mth its

parts in the closed. p051t1011 prmr to the settmg

of the packer on which it is run;

20

“The casing opposite the formation =  position of the parts when the device is opened

tested will ordinarily have been perforated to

- provide communication between the interior -
The
25

thereof and the formation under test.
- paeker will usually be run into the casing on a

- string of tubing which extends below the packer
- and has attached thereto a devwe which, after
. 'the packer has been set, may be opened to pro-

- vide commumcatmn hetween the interior of. the

tubing and the formation undergoing testing by
'smt&ble mampulatmn of the tubing. . The tubing

will normally be empty, so that upon being
- opened the higher pressure fluids in the forma-
“+ tion will fiow into the interior of the tubmg and
- discharge therethrough to the surface for mea-

“surement or other suitable deLermmatlon of 11:5
c.hmmctm a,nd volume. - -
| Consmerable it

iculty of one sort or another.
-~ has heretofore been experienced with such con-

-'._-ventmnal testing devices and the present in-
wen‘cmn has for its prmclpa,l objects. the Pro=-
vision of improved forms of a formation testing

30

Fig. 2 is a view similar to Fig. 1 showing the

__ to communication with the well;

Fig, 3 is an enlarged crass-sectmna,l view of the

valve mechanism by which the testing device is

opened and closed, Showmg the valve in the

¢losed position;

Fig.4 isa cross—sectlonal VleW taken alanb 11ne__ |

---&—-4 of Flg 3;

- Fig. b is a view sumlar to Flg 3 &howmg the

'- fclmatlcm test valve in its open position; N
Pig. 6 is a Iongitudinal partly sectional view

of ancther embodiment of the testing device in

“accordance with this invention, shewmg the posi~-
- tion of the parts When the demce is in. the closed =

~ Dosition;

39

Fig. 7 is a view similar to- Fyﬂ' 8 saowmg the

: '_'opel ating parts in the open position; and -

~ which has been perforated at 3 _
‘munication between a formation &, being tested,

device which are of relatively simple construc-. B

tion; which are easy to operate; and which per~

it the making of accurate tests of formations

in the presence of hydr astatlc fluid prﬂ-sent in
| . pr aduetmn type well packers mdmated generally -

by the numeral 5.

e _the well during testing..

More specifically this mventlon is: dnected to -

- lower end of the operating tubing which extends
S f"::_;-'uhrough ) pa,cker said valve means being pro-
. vided wn,h operating means . ‘engageaple with a
- gnitable stop member carried by the. packer so
_3'1-'__'-'that thﬂ Va,lve may be 0pened and closed by the

- "'f.-::f'_'f_..};,lmploveu forms of a formation testing device
- which 'include a valve means connected to the

50

Fig. 8 is a cross-sectional view a.long line 8—-—3 -

'of Fig. 6.
40

‘Referring to tbe drawmgs | ’E"‘here 1s shown;_ |
(Figs. 1 and 2) a well | lined with a casing 2
to provide com- .

and the interior of the casing. The device, in

45 _af‘*comance with this invention, will ‘ordinarily

be -run in the well on one of the conventional

- The latter consists of the

‘usual sealing sleeve 8 which is ordinarily con-
structed of rubber or other rubber-llke resilient -

. material which, under end-wise compression will
- expand ra,dlally Sealmg sleeve § has connected

to-its lower: end the usual comcal mandrel T'on -
“which are. sllda,bly mounted slips 8 which are .

55 adapted tr.:n be e:zpa,nded radlally mto gmppmg
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3
- engagement with the casing wall under down-
ward expansive thrust of the mandrel. Slips &
have their lower ends hingedly connected to a
t‘ubular cage 9 provided with compressible mem-
bers i€ adapted to frictionally engage the casing.

‘The upper end of sealing sieeve b is provided with

ainl annuiar valve seat {f, and a tube {2 extends
axially through the packer assembly. Tube {2,
- at a pomt adjacent its lower end, is connectzd
to cage § by means of a conventional J-slot-
and-pin conneetion, indicated at {3, by which

tube 12 may be locked to the packer struciure

or released therefrom, as desired, by suitable
‘meanipuiation of the fube.
tuke (2 has connecied thereto a tubuwlar setiing
slecve i8 carrying an annular valve ring {8 on the

exterior thersof which is complementary in

shape o seat {1 and adapied to cooperate there-

with to open and close the annular opening {§ -

between the packer and tube 12 in response 1o

appropriate longitudinal movement of the lat-

ter. The upper end of seliing sleeve 1§ i3 con-
rrected to the usual string of tubing 7 which if

will be understood extends to the surface and

-serves not only for passage of fluid to and fron
the interior of the well but also as the tool for

setting and releasing the packer in the conven-
It will be understood that the

tional manner.
packer swructure ¥ may be of any of the con-
vemional types which are adapted to be run on

o, string of tubing by the general. amaﬂgcmm
- described.  The details of the particular packe:

cmployed do not, thwefore fGl.:.ﬂ a part of bhiS

- invention.

The. testlng devme in accordance with thls in-
vention comprises a flow control valve, indicated
generally by the letier V (Figs. 1 and 2), for open-
ing and closing tube i2 to communication with

the annular space between the tube and casing
. lest valve V comprises a hollow generally *

cylindrical valve body 18 having a closed conical
en_d wall {9 arranged in the lower end of tube 2,
in a manner to be described hereinafter, and

prov1ded with a plurality of ports 28 which ex-
~tend through end wall {8 to provide communica- -

- tlon between the interior of tube 12 and hore 21
- of body 8.
with a seat bushing 22, having an axial port 23

'therethrough promded at its outer end with a
tapered seat 24.

mentary in shape to seat 24 is mounted or formed

about an intermediate portion of a cylmdrmal |
valve stem 28, the inner end portion 27 of which

- extends through port 28, in close sliding‘ fit
therewith, into bore 21 and is provided with an
axial bme 28 extending from the inner end of
end portion 27 to a point appmxm’ia,tely opposite
valve 28. The outer end portion 29 of valve stem

296 has a nut 3% mounted on the outer end thereof. |

Inner end portion 27 likewise has a nut
mounted on the inner end thereof, and a {::011
spring &2 surrounds end portion 27 and is mount-

- ed in compression between nut 31 and the inner
end of seat bushmg 22 10 normally urge valve: m

-toward seat 24. The outer edge of nut 31t is pro-

vided with a plurality of longitudinal slots 33
to permit passage of fluid past nut &! through

‘bore 21 of the valve body. A plurality of angu-

larly spaced passageways 34 extend generally ra- -
dially through the wall of inner end portion 27

at a point just inwardly of valve 25 and provide
cominunication between the exterior of inner end
~ portion 27 and bore 28 thereof. The position of
,-passageways 3& on inner end portion 27 is such

T 1e upper end of

Bore 21 is provided at. its outer end

An annular valve 25, comple- A

-t
s

~for porv 46.
- -_stem 48 which extends axially through port £3

that when valve 25 is in the closed position (Figs:
1 and 3), passageways 34 will be located within

- port 23, and will be closed off thereby due to the

close fit of inner end portion 27 with port 23. In
the open position of the valve (Figs. 2 and 4),

- passageways 34 will be below and outside of port

23 and will thus provide communication between

- the exterior of the valve and the interior thereof.

Rigidly mounted on one side of the exterior of

valve body {8 and depending therefrom is an ar-

cuate bracket 3% having a narrow longitudinal
slot 36 extending upwardly from the lower edge
thereof. A dog or pawl 37 is rockably mounted

- in slot 36 on a pivot pin 38 extending transversely
- of the slot.

The outer end of pawl 37 extends
outwardly from slot 36 and is provided with a

‘downwardly and inwardly sloping surface 39.
"The 'inner end of pawl 3T is provided with a

U-shaped yoke 40 which encloses outer end por-

tion 29 of the valve stem and rests on the upper
- face of nut 390.

With this arrangement it will be
seen that when the outer end of pawl 37 is pushed .

upwardly, yoke 46 will push downwardiy against

nut 36 against the action of coil spring 32 and pull
valve 25 downwardly away from seat 24 and
expose passageways 34. Coil spring 32 will act-

~ to close the valve whenever upward pressure
“against the outer end of pawl 31 is released. - An

actuating member for pawl 37 comprises a sleeve

- structure &!¢ which is rigidly connected to the

lower end of the packer structure and extends
generally concentrically with the lower end of

tube (2 for a suitable distance below valve V. A

siot 42 is cut longitudinally in one side of sleeve
structure 49 into which the outer end of pawl 31
extends, the upper and lower ends of slot 42
forming abutments 43 and &4, respectively for
engaging the end of the pawl in a manner to be
described hereinafter, Slot 42 has a width such
as to permit circumferential rotation of pawl 37

therein sufficient to accommodate that degree of

rovation of tube {2 which occurs in effecting re-

lease of J-slot-and-pin connection (3.

It is normally desirable to close the lower end

of tube 12 by means of a check valve, in order

that fluid may be discharged from the tubing
string while preventing uncontrolled entrance of

 fiuid into the tubing from the bottom of the well.

The embodiment of this invention illustrated par-

~ ticularly in Figs. 1 to 9, ineclusive, provides such

a check valve and convemently employs test valve

'V as a portion of the check valve structure. In

this embodiment, the lower end of tube 12 is pro-

vided with a valve seat busning 45 which is

screwed into the lower end of the tube and is
provided with an axial port 46 having its outer.

~end . merging into a tapered seat 4% comple-
- mentary to the outer face of end wall 18 of valve

cody 18, The diameter of seat 47 is such rela-

~ tive to end wall {9, that an annular portion of

the latter below ports 20 will engage seat 47 and
valve body 18 will thereby form the valve closure
Valve body {8 is provided with a

into the interior of tube (2. -Stem 48 is slidablz -
axially through a perforate spider. 62 mounted

- transversely of seat bushing 45 and is held against

rotation therein by means of a key 53. The inner
end of stem 48 is provided with a nut 5¢{ and =a

coil spring 52 is mounted about stem 48 in com-

- pression between nut 5{ and the upper end of

spider £3. The action of coil spring 52 is to nor-
mally urge and maintain valve body I8 into the
ciosed position on seat- 41 |



" in the well.

with the casing.

- close annular opemng
N _.seelmg off the section of the well below the-_'
R '._pe,eker from that above the packer. =

“The descent of the tubing string in eettmg the - |
~shoulder §1.

stationary as the tubing descends..

. _' “through slot 42,
e 'bore 28, and pgrts 20 into the interior of tu’oe'

The ebove described embodrment is employed o

' | for testmg formations in the followmg manner:

- With-the valve structure essembled on the o
~ lower end of a packer and conneoted to tubing

A string 17, as illustrated in Fig. 1, the device 18

lowered into the well casing. It will be under-

. engaged (Pig. 1) at this time S0 that slips 8§ will
= be held out of engegement with casing 2 during
' the lowering operation. At this time, also, pawl

37 will be out of engagement with the top or

| bottom of slot 42 and free for movement there~
- in.
| .-course be closed The check valve in the lower

Under these - Condlolons valve V will, of

end of tube 12, formed by bvort 46 and valve body

{8, will also be closed as the tubing string will
.~ normally be kept empty of fluid when running
"~ into the well, so that there will be no pressure

~exerted on the upper face of end wall {9 which
;'oould open th1s valve against the resrste..nce of
~ coil spring 2.

upwerdly mto the seotron of th cesme‘ ebove

e the packer. |
. 'When the strmg of tools ha,s beerr lower ed to i

: 'the desired point in the well, as, for example,
_oppoelte formation A, tubing string (7 will be

rotated in the epproprre,te direction to' release

manner during rotation of the tubing. - With the

. stood that J-slot-and-pin conneot:on 13 will be

the usual manner. As noted prewously, tubmg‘s
strmg {7 will normally be empty when running

in the well, so that ordmerrly there will be a~
substantial pressure - differential favoring the*‘ -
flow of the formation fluids into the tubing.”
The desorrbed device may be employed merely--" o
for testing the production possibilities of the -

- formation or, if desired, it may be left in the well
~ and the well permitted to produce through the

10
- whenever it is desired to remove the device, tub-

valve until produotron ceases.  In either event,

 ing 17 will be drawn upwardly from-the top of

the well to release the packer. This movement

- will lift the valve mechanism, bringing pawl 37

16

above abutment 44 and coil spring 32 will then.

‘expand, pulling valve stem 25 upwardly, there-

by closing the valve and shuttmg off communi-

cation between the well and the tubing -string.

When the tubing string has been raised suffi~

20

. On the other hand, as the well -
- casing. will normellz;* be filled with fluid, the
check valve will prevent the entrance of such

. fluid into the tubing as the structure descende "
Fluid in the ecasing will e largely

. displaced through annular opening 16 at the
upber end of the packer strveturo and will flow

25

 into the well. |
~fluid on end wall I8 will: force the latter down—.
;?.werdly to open port 46 for this purpose. el
. Pigs. 6, 7 and 8, illustrate another embodlment-
in eocordanee with this invention. . The packer

5 and tube {2 will be the same as in -
- the premously described embodiment and these”
_parts are designated by the same numerals.

' -. J-connectron 13, friction members-{0 holdmg the

 packer structure against rotation in the usual ‘%

ciently, J-connection (3 will he re-engaged in

~the usual manner and the entire structure with-
drawn from the well. .
the ‘check valve formed - by valve body {8 and
- seatb bushrng 45 mey be employed, when desirable,.

It will be underetood that

luid down the tubing string
The oownwerd pressure. of such

to force or pump-

structure -

In
this embodiment the test valve includes .a tubu-

lar body 5% which is coupled to the lower end of

~ tube i2 by means of a collar. $8 which forms a

J-connection then released, the tubing . strmg' -

will then ke lowered to set the packer in the con-
_Ventlona,l manner, slips 8 being expanded into

eripping engagement with the casing and sealing
_sleeve 6 expanded into tight-sealing engagemens

In eifecting the setting of the

i

downwardly facing annular shoulder 57 about

~ the exterior of the upper end of body 85. The
latter has-an axial bore 58 registering with the

bore of tube 12 and provided with a choke bush-

mg 59 forming a flow restriction in bore 58.

: '-'pe,oker valve §5 will descend upon seat 14 and

o -*pecker will, of -course, be accompanied hy corre-
- sponding descent of the lower end of tube 2
‘and the valve mechanism carried thereby. Sleeve.

& being connected to the packer will remain

- of valve V will cause the end. of pawl 37 which

extends into slot 42 to strike abutment 44 at -.
~the lower end of the slot, forcing it in the up--
_Werd direction (Bigs.. 2 and 5) ceusmg it to-pull
. stem 25 downwardly bringing passageways 34
- pelow and out of port 23. It will be understeod
* that the length of slot 42 will be so proportloned
relative to the length of - travel of tube 12 in -
- setting the packer that the end of pawl 37 may =
L _'deecend below: o,butment ag errd shde down -
against the wall of sleeve 41 helow the slot.” The
o --'tepeled face 39 on the end of the pawl ig pro- i
- vided to permit this movement. The valve will
. t.'_thus be maintained in the open posrtron so long
o gs pawl 37 is thus held in the upward posﬂ;ron»
o by its contact with the inner face of sleeve 41,

- With the valve thus opened fluid frorr- the for-

l2 and thence upwel dly through tubing strlrlg

The descent

Y

'A check valve is provided for the lower e'n'd '

_' _of body 55 and comprises a tubular collar 68, into
i8,  thereby eﬁecuvely . the upper end of which the lower end of body
- B5 is screwed so that the upper edge of -collar.

U 1 forms an upwerdl.v facing annular shoulder .=

&{ about the exterior of body 85 spaced from

- .arranged for opening and closmg port §2 and

~ through port €2 into the interior of collar §8 .
~in which it is gmded for shdmg movement in

” a perforate spider 66. The upper end of stem =~

is provided with a stem 65 extendmg exmlly- | __

85 is provided with a nut 67 and a coil spring

88 1s mounted In compression between nut 61

 and the upper end of spider €6 to normally main-

40

tain valve Gd

seat 63.
. The lower portron of body 55 is provrded Wrth o
Ta plurehty of crroumferentrelly spaced ports 16
.to provide communication between the exterior.

of body 55 and its bore 58. - A sleeve valve Tl

is mounted for sliding and rotative movement =

- on the exterior-of body 55 for epemng and clos-
ing ports 70. Packmg rings 12 are seated in

~ appropriate grooves.cn body 55 above and below
70

. _metron under the formation pressure will flow -
. thence through peeeegeweys ok,

the ring of ports 70. to provide fluid tight seals

| between the exterior of the body and sleeve valve
T I
- body 55, forms upper and lower annular shoulders
33 and 174, respectwely A coil spring 15 is

The letter bemg larger in dremeter than

I'l to the surface for hendlmg a,nd dlSDOSal in: T'i mounted obout bod:{,r 55 111 compression between |

'57. The lower end of collar 68 is pro~ |
~~ vided with an axial port §2 having a downwardly
“and outwardly tapering seat 83. A valve §4 is

111 the elosefl posrtron aga,mst ,
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shoulder 51 and. sh()ulder 13 and 1101*ma11y urges
sleeve valve Tt downwardiy along bociy 99, to the
:pesmon I01 cwsmg porus ae bnomael i immb.

01 sieefv& Vaive_ 'i.l

1. rests on shoulder 61,

to the lower end of the packer structure.

valve- Tl during release of the. packer.
upper-and lower ends of slots 171 are closed. by.

end walls 86 and 79, respectwely, to. form stops.

for studs. 16.

This.. embodlment .operates. in. the followmg;:
As in the previously described. em-~
bodiment, the valve structure is lowered with
J-connection {3 being engaged as
before to prevent movement of tube 12 and the 5

. manner:
the. IJELCKEI

valve mechanism relative to the packer. The

- parts: of the valve mechanism will be in the

| Eont_s_ﬁ. 6. are_ S0 poe_ltlone_.d_

relacive to shoulder 6f, that. when sleeve valve
ports. 0 will be closed. -
thereby. A pair of studs 16 extend diametricaily
from opposite sides of sleeve valve 1i into reg-
istering elongated slots. 17 provided .in a sleeve
structure 18 which concentrically surrounds.the
the valve mechanism and is rigidiy connected .
The
width: of siots. i1 is only sufficient to accommo-
date: studs 6 for easy sliding movement. therein,
boay 55 being free to. rotate: relative 1o .sleeve
The

i

8

- of the ‘tools, which, in ex1st1ng testing de‘VlCBS,
1S a common, source of difficulty and error.

Asg-
corditigly, it will be evident that the devices in-
accordance with this invention are of relatively

simpie consiruction, and are positive and efficient
in operation. It will be understood that various
alterations and changes. may be made in the
details of the illustrative embodiments within

~ the scope of the appended claims but without

10

1 -

positions iliustrated in Fig. 6. The pressure of |

coil.spring 7% will hold sleeve valve 11 in the
closed. position. over ports. 78.
wiil be released: to set. the packer-in the manner

previousiy described, tube: IZ; and its. attached

valve mechanism. being then. lowered. as the
packer  1s set, sleeve 18 remaining statlonary

The downward. movement of tube 12 and: the -
valve mechanism will first bring studs 13 into:
contact with stops. 19 in the bottoms of slots 71,
~which will stop the downward movement of
- sleeve valve L while downward movement of -
tube (2 and valve body: 85 will' continue.for a

sufficient distance to bring ports. 710 below the
lower edge of sleeve valve. 11 and thereby open

pore 28. to. communication: with the casing (Fig.
This operation will: also- sexve. to compress.
coil spring 5. Ports. 10, now being open, forma-~ *
tion fluids will: flow: from the well through. slots:

7).

it and ports- 18 into.the interior -of nody 55 and

~ thence upwardly through the tubing. strmg to.

- the surface.

When the. pecker is: released to. remove the.
structure from the. well; the upward movement.

of .the tubing effected. in: accomplishing this
- operation will raise:studs: 16 off of stops 79 and,

as. the: tubing moves upwardly, coil: .spring: 15
will- expand.to. force sleeve valve 1{ downwardly:

against shoulder & and. close poris 10. J-con-
nection {3 will: then be re-engaged: and the en-
tire: structure -withdrawn- from- the: well.
check valve at the lower end of body 55 will be

~avaiiable for use as desu'ed in the manner pre-

~ viously described::
From the for egoing:; it Wlll be ev1dent that the

devices- in accordance- with: this invention- will

ke oprened: for admission-of formation finids only

when the packer-becomes: firmly set in- the well.
This is-important, since it assures that the fluid

discharging from the tubing-is- fluid from the
formaticns undergeing testing: and-thereby per-
- mits. an -accurate: test -of the production. possi-
iilities of the:tested-formations. Moreover, the
opening and closing of the test valve.is. effected

by. the-very same operations employed for .set—

J-connection (3

The.

N

departing from the spirit of this invention.
What T claim and desire to secure by Letters
Patent is: |
1. In a syst_e_m for producing or testing forma-
tions along a well employing a packer for seal- -

-Ing the well above said formations and an oper-

ating tube extending through said packer for
1otat1ve and longitudinal movement relative
thereto for setting and releasing said packer, a

- device for controlling communication between
20

said tube and said well, comprising, valve means

“carried_by said tube including port means and a

relatively. movable closure element therefor, a
fixeqa, element carried by said packer engageable
with said closure element in response to relative
longitudinal movement of said tube relative to
said packer to open and close said port means,
and- independently operable check valve means

closing said tube against entl. ance of fluid there-

in from sald well. |

2. In g system fm producing or testing forma- !
tmnr:: eleﬂg g, well employing a packer for sealing
tlig well aibove m id formations gnd an coperating

- tube exteﬁdmg through said packer for rotative
- and longitudinal movement relative thereto for

44}

G

Lo ]
e

()

- setting and releasing the packer, a device for

controiling communication between said tulkbe and
said well, comprising, port means arranged in-
said tube below said packer, a closure element
movably mounted on said tube for opening and
ciosing said port means, an operating member
connected to said closure element and extending
laterally thereirom, and a fixed stop member sup-
ported from sald packer in the path ol move-
ment of said operating member and engageahle
therewith upon relative longitudinal movement
between said tube and said packer to open and
close said port means. - |

3. In a system for producing or testing forma-

- tions along a weil employing a packer for seal-
‘ing the well above sald formations and an operat-

ing tube extending through said packer for rota-
tive and longitudinal movement relative thereto
for setting and releasing the packer, a device
for controlling communication between said tube
and said well, comprising, port means arranged in
sald tube below said packer, a closure element
movably mounted on said tube for opening and
closing said port means, an operating member.
connected to said closure element and extending
laterally therefrom, and a fixed stop member sup-
ported from said packer in the path of movement

. of said operating member and engageable there-

- ting-and releasing the packer, thereby eliminat-

ing.- the necess:.ty for. add1t10na1 mammﬂetmn

i --_)

with upon relative .:.Gllﬁ'ltddln.al movement of said

tube to open and close said pert means, said stop.
member compr ising a sleeve structure concen-
tric with sald tube and having a longitudinal siot
closed at its lower end into whlch sald. operatmg
member slidably extends. 3
4. In a-system for producing or testmg forma,-
tions along a well employing a packer for seal-
ing-the well above said for matlens and an operat-
ing tube extending through said packer for rota-
ive and lengitudinal movement relative thereto
for setting and releasing the packer, a device for
controliing communication. hetween the tube and



ssnd well cemprismg, valve means mounted on_

- said tube below said packer including port means
“and a reletively movable closure element there-

for, an eperatlng member connected to said clo--

'sure element and extending laterally therefrom,

| 2,549,423 o
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for setting and releasing the packer a devme fer- o
| controlhng communication between said tube and

said well, comprising, a tubular valve body hav-

~ ing its lower end closed connected to the lower

| resilient means normally holding said closure ele~ |
~ ment in the closed position, and a fixed element

carried by said packer engageable with said oper-

‘ating member in response to relative longitu- 10

‘dinal movement between said tube and said

‘packer for opening and closing said port means.
5. In a system for producing or testing forma-
| tmns along a well employing a packer for seal-

ing the well above said formations and an operat-

ing tube extending through said paeker for rota-
© . tive and longitudinal- movement relative there-

15

to for setting and releasing the packer, a device

for controlling communication between said tube

- and said well, comprising, a generally cylindrical

 valve body mounted in the lower end of said tube

20
" having a bore communicating with the interior -

of said tube, an annular valve seat in the outer-

end of said valve body, an axially movable valve

 stem extending through said seat into said valve

body, a valve closure mounted on said stem ex-
teriorly of said seat, a passageway through

said

25

“end of said tube below said packer, a plurality of

01rcumferent1a11y spaced ports in the wall of said
body, a. sleeve valve slidable on said body for

- obening and closing said ports, resilient means

normally urging said sleeve valve to a position

packer engageable with said operating member in

response to relative longitudinal movement of

sald tube for movmg sald s]eeve Valve rela,trve
to said ports.

8. A device according to claim 7 wherem the
closure for the lower end of said valve body com-

closing said ports, an operating member extend- '
 ing laterally outwardly from said sleeve valve,
~and g stop element rigidly supported from said

prises a check valve normally closed egalnst en-

trance therein of fluid from the well.

9. A formation testing or flow device for wells,
comprising, an expandible packer adapted fo he

inserted in a well, an operating tube extending

‘through said packer for rotative and longitudinal
movement relative thereto for setting and re- .

- leasing the packer, valve means mounted on said

stem prewdmg communication between the bore
of said valve body and the exterior of said stem

~ inwardly of said valve closure, resilient means

arranged in said valve body to normally urge

said valve closure toward said seat, an operat-
ing member connected to said valve stem, and a

30

stop element rigidly supported from said packer '

engageable with said operating member in re-
35

sponse to relative longitudinal movement of said

tube for moving said valve closure relative to .

~ said seat.

6. A dewce according to clenn 5 wherem said

- valve body is mounted for axial movement rela-
- tive to the lower end of said tube to form an out-

40

wardly opening check valve therefor, and resilient
means mounted in said tube and connected to

. said valve body to normally urge the latter into

closing engagement w1th the lower end of said
tube. -

7. Ina system for producing or testlng forma-
tions along a well employing a packer for seal-
ing the well above said formations and an operat-

ing tube extending through said packer for rota-

- tive and longitudinal movement relative thereto .,

“tube below the packer including port means and
a relatively movable closure element therefor,
an operating member connected to said closure
element and extending laterally therefrom, a
 sleeve element extending below said packer gen-
erally concentrically with said tube, a stop mem-

ber mounted on said sleeve element engageable

- with said operating member in response to rela-
tive longitudinal movement between said tube.
and said packer to open and close said port
- means, and an independently operable check

valve closing said tube agemst entrance of fluid

therein from S&ld well.
CICERO C. BROWN
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