214?638 CONTROLLI NG IhUECTICN OF FLUI DS INTO VELLS Thi s invention relates
to: apparatus for controlling the'injection, into a well tubing string, of
f|UId such as gas for gas lift operat1ons or liquids containing treatnent
chemi¢al s; .and nore particularly to side pocket mandrels 5 and flom1contrq§2>
~devjtes in the side pocket receptacles of such mandrels. Sid& Y $ ?eﬁ38
_naﬁﬁ(els have been used for- many years for different appllcatlons
“involving the flow of fluids fromthe exterior of a tubing strivg.into t he
- interior there- 10 of . Such applications include the practice of gas lift
‘technlques for recovery of oi L e injec- tion of
liquids which nmay include tre: ?lH Gvﬁ&#ﬁcfffwcﬁfferent treatnent :
purposes within the well. Da —#4-066, 128, issued January
13,1978, is concerpgs 1nvahilod SO AOGKR g Als | 05 WURE R TV

.control device in the side pocket receptacle thereof for controlling the
-injection of gre iMjectien} Uitw Stwel Wiy Berind! operarid isuth abhe

- 'l ow contr ol deV|ce of this Davis patent includes a sliding sleeve valve
“whi-ch contr ol gas hfopogas cpift nopersdticis tde Isiqleldm dmitaietiey dxteatiment t he
-exterior of the nandrel, -and which is shiftable between a port-closing and
a port- openi agexpvsalsorand Thexe paxitieplaniay do @ ide inpakel mandirels

- ;automatically by a flow control valve which is inserted selec- tively into
t he side 'pBCk%'P rEtEHLIRM R deeicamdie| theyride poghat Faaerhaciqs, ©f s
~placed therein the %%geve valve is noved automatically to the port-opening

" posi tion; andSUFf mangrels.

~ \*‘ . Side pocket mandrels have been used for many years

for different applications involving ﬁhe flOW=Qfmfluids:
- f;ém the'exte:ior of a tubing;string into the*interior there-
'ld of. Such appligations include the practice of gas lift
| techniques for'recovery of oil ftom oil wells, and the injec-
- tion of liquids which'maY inciudé'treatment chemidals'fbr
different treatment purposes within the well. Davis et al
- U;S.aPatent 4,066,128} issued January 3, 1978, is.concernéd
.15 _wiﬁh a side pocket mandrel including a flow contfol~dévice
.._in the side pocket receptacle thereof for*contraliing the
injection_of gas into'the ﬁubing string for a gas 1ift opera-
tion. The flow control device of this Davis patent includes
a sliding sleeve valve which controls the port opening-into_

' _20 the Side pocket receptacle from the exterior of the mandrel,.
and which is shiftable between'a_pcrt-clbsing and a port-
opening position. This sliding sleeve valve is operated
automatically by a flow cohtrol-valve which ié inserted selec-
tively.into the side pocket receptacle.of the mandrel. When

25 the control valve is placed therein, the sieeveivalve is

moved,automatically to the port-opening pbsitioh; and when the



~control valve is renoved fromthe receptacle, the sliding sleeve valve is
nmoved .aut omatically to the port- closing position. A disadvantage of the
~flow control device of the Davis 5 patent is that the sliding sleeve valve
i #mot renovabl e fromthe side pocket receptacle. Accordingly, with this.
déegsn,-should the sliding sleeve val w2becone defective and require
“sekW¥icing or replacenent, it will be necessary to shut down the well .and - .
‘Wi t hidr aw. f r centhelwsalve hés sreroved framkethernregeptackeyithethat sliding

sl eeve val ve_and of course all of the associated production tubing string.

- This i s obvebiding asleate ctakifi 1y BOYPL @rirnaeih bRt ctheRPEtTuch
preferred formof flow control device would in- clude a sliding sleeve

~val ve whi chCt88HRI pROFLFRRY fromthe 15 side pocket receptacle either for

servicing or replage t._hjects. _ of 1he Ilnventio obj ect of -
this invention i 56%3%%@%@?@?%%%%%%# r%?vgcegi%ée 1?’héb\arb a"S‘IPJO% o
pocket n OfgC g I ' L Ol O into the
bl from tREsSBE e i ikt Rfredmn B dSRe o
" Anot her. obj £6émOthé N Saé NNEER O réSepEadldyi dosoEdindPy PelkH | eigontrol-
-device including a sliding sleeve valve in the side pocket receptacle of
t he mandrel desbgnh showldotisé eelid i vl esve pea e bexnmerede et tivdet ween
- closed and 25 open positions by an associated control valve placed into
- and renovedahd ocreqwirei serpbeindg orcegplatement § Uikt eklbheneedssany
invention is to -provide such an inproved flow control device wherein the

sliding sl ekdeshyak oWyt vehb\RRA (FHATRY rfgcih ke ookl tHRe Sife pocketb N
10 pocket mandrel carrying that sliding 'sleeve valve and of Lo
]céurse all of the'associated”proauctioﬁ*tubinq.étring.
- This is obviously a‘iimé consuming and expensive procedure,
''and a much préferréd'fprm of;f1ow'éoﬁtrol'device*would inf
clude a sliding sleeve valve thch dould_be removed from ﬁhé

15 side pocket réceptacle-either_for setVicing or replacement.

Objects and Summary of the Invention

. An object of this invention is to provide an-iméroved '
- flow control device in a side pocket mandrel, for coﬁtroliing
thé flow of gas ox liquid injected into the well from the iufu)
20 annulus between the well casing and tubing string. .
Another object of this invention is to provide such
‘improved flow control device including a sliding'sleeve valve
ih £he side podket'reCeptacle of the-méndrelg'which'slidinq .
sleeve valve is operated automatically between cloSed7and:_
25- open positions by an associated control valve placed intd
and removed from ﬁhe side pocket regeptaclé;
A further object of'this invention is to provide such
an improved- flow control device wherein® the sliding.sleeﬁe_

" valve may be removed from the receptacle of the side pocket



“‘tool’s.”Still another object of this invention is to provi de such i npr d -
flow. ‘control .device wherein the sliding sleeve valve and associ d.

- flow: control wvalve have coacting |atch menbers to engage and | ock the .,

}”tmnwvalves,together, when the flow control valve i's placed in the side - -

. 'pocket: receptacl e and noves. the sleeve va%ye fromits closed - position . to
~.its open  positi and which will 10 effect the-return . of the

‘ sleeve: valve m?Bgr?}sanél&5&1Rﬁw???tﬁFﬁ%eﬁh?ﬁﬁlﬁbohﬂc@#ﬂﬁ@bhﬁﬂnnilkﬁg
: reaned from témd stuken pog kedoI€cept acle. A still furthe{ dobject of - .
this |nvent|on '|s p S flom/co tro evice in which’
. the 15 - sl eeve valve{f?séﬁ%ég T §$39é€p9§ 18 ﬁnXFBEéﬂn 68sitO RFWdSehst
: novement -in ei ¥R |limpyavied nélOﬂlrQQntznﬁ. @wWLMQ rwhdreynLnﬁhacﬂumidmmg

di spl acemsgt tHLéd e OPFLROSI AN dWsded AN qﬁcﬂi"l éd?fﬁ%lapR)al%% t iRt 0

-during placenment of. a {gger flow control val ve.

= o t he

. present i nventFAFHRS e c%rﬁ??ﬁ%ﬁsatﬁeﬁpﬂﬁﬁﬁ(ﬁ?#(ﬁ°%bnﬁhﬁlFVﬁgV'% -

1 bet ween the eXﬁcﬁgeﬂieﬁndwhehemtﬁ biov’tl mhtrbnowmﬁgﬁéorplamﬂm NEhed - -

: side pocket o r e an _exter gﬁ

. ‘port opening to sal ecegié;éc%ﬁa sar 4 qgjsn%%reegscg& a'Leeﬁ':f\/lvr? &%&PF&/ aced
I'at chi ng receszkased fHQﬁA/té@m‘tréP att®nisinen positiopesiandn whickawill -

. receptacl fo | n&f £661Y thel eerezabhe St | dHY $heRYR VehYSedlth 2 1A0RCHIRGed

vabl om1co trol val ve;
renD ab € Jt{on when the flow control valve is removed from the

.szde pocket receptacle.

| igﬁ-ﬁandfel and may be repl aced therein, by suitabl-e pulling and ruhnihg

A still further :object of this invention is 'to
o provide such.lmproved flow control device ‘in which the
"__15- sleeve ‘valve is positively latched 'in closed'vpdsition-"
: against mo?ement in either longitudinal direction, but is
readily unlatched for displacement to its~open position by
'a longitudinal force applied thereto durlng placement of a
'proper flow control valve. '
o 20 . Accordlng to the . present invention there is prov1ded_
o a well device for controllxng flow between the exterior
and interior of a well flow conductor comprlslng.-
a side pocket mandrel having an elongated.receptecle
and an external side port opening to said'receptecle; said
25 —~ receptacle having axially spaced latching recesses; _
'a flow control assembly, for disposition in said
receptacle, including a removable sliding-eleeve valve and
a coacting removable flow control valve;
said sleeve valve belng disposed for movement between-
30 an upper closed: position and a lower open position .
relative to said side port; said sleeve valve having
releasable latching lug means for latching engagement with
a 1atch1ng recess of said receptacle in said closed
_ poszgén, and b1asxng means urging said latchxng lug means
35 outwardly for said latching engagement;



; - Said sl eeve val ve being disposed for novenent, between 30 an upper closed
. pogition and a “lower open position relative .to -said side port;

Sa sl eeve valve havi ng rel easabl e latching |Iug neans for |atching
pament with a latching recess of said receptacle in said closed

‘'on, - and bi.asing neans urging said |atching |ug neans 35 outwardly U"
for sal d latching engagenment; -~ -4- said, flow = control valve

conpri.sing an elongated assenbly ‘i ncl-udi'ng an upper | at'chi ng body. and ‘a
“l-ower el ongated nedd ¢ didfowy L cea t riod. Nélﬁ’GCEIer\ﬁllm hansaiedosgated

valve; said Js%teﬁﬁ'ilxgt hgeﬂ?{dlhﬁddﬁj' a e£'6| fg 2 bod t%ﬂdmaa?‘niotvgrr

coacting engagement at ¢ BSS of sal d r eceptac and an_upper
fishi-ng neck fedongd&@d ofofet thﬁﬁhgﬁﬁeﬁndt%ulk?q ng acsdved sa'ld‘hr’ré‘sesﬂéfing

i -configured ;OrslwfetlQalWet,h said | rdediigyg |b&i)m361ﬁfcllidlnd i Felleaisawaed
¢ novenment o

I h ffi d sl
: valve for %pm&?&c%oymﬁatfﬁfoﬁgg% “g}e %2‘%8%[&8?&% tths% &apg@iﬁgi?'ﬁge%g?ﬁge -
~configured, relfatsiaid receptadle,clandgan| ygperedishing oeick foreevactiahve,

to. permt novgENt-uahi®d dnaspRillind tbegug valve and control valve 15
betmeen sai d closed and open positions. of said . s]eeve valve, and to

prevent : novenent offads e PelRg eoubigred; £ oSeACHARRt D RéPéfience
1s now made t daltiehiagcodpgnymegndr ave ndimith Vimwadrd ddvement Fogur eaidA,

1B amjl(iotah% ch?%%tqﬁ m&%ﬂ%tELQE?cﬁent to release said sleeve valve
- for upward movement from sald closed posztlon,. _ B L_) \
said receptacle be1ng conflgured, ‘relative to said |
latchlng lug means. of said sleeve valve, to permit.f'
movement of sa1d assembled sléeve:valve and control valve
15 between said closed - and open'"positions ‘of said sleeve:
" valve, and to prevent: movement of said- sleeve valve above
said closed 9031t10n.- ' '
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Reference is now made to the accompanylng draw:.ngs,'
in which:~-

20 : FPigures lA, 1B ‘and: 1C; taken together, - ¢onstitute a
b L longitudinal ‘sectional view of a side pocket mandrel and -
‘ ' ' the '
—
25 -

30



| ongit udi mal sectional view of a ‘sidé pocket -mandrel and the 25 30 35

sliding sleeve valve of a flow control device according to the |nvent|onzé§;
Figures 2 and 3 are transverse sectional views taken along the lines 2-2

.and<3:3, ‘respectively, of Figure 1; 5 Fi gures 4A and 4B, taken

=togéfher constitute a frag- nentary |ongitudinal -sectional view of a S|de

_ pocket mandrel and flow control device aedording to the .invention; Figure 5
i's a transverse sectional view taken along the line 5-5 of Figure 4A; 10
:Flgure 6.1s eaﬁ#%ﬁﬁﬂﬁuﬁ%ﬁFWQJM@lﬂﬁdPﬁaﬁ fdew eratreledenics §FG€rﬁééﬁet

~mandr el and f|OM/ ntrol QVICG according to the. |nvent|on show ng the

fl ow control c’F‘f;erent operative condi tion; Flgure 71s a

i o e e G i
‘operative condiidan e g Y 2'-% anhrauaen&agiseh%%ml gl Figakéoma' view

Hof a pulllng to I ng sl eeve val ve , n one operative
-posi tion irga sidepaekiRls rmn%al 4B3N¢ak@n to?etﬁegl}reoﬁstitﬁter ageeagary

jlongitUdrnaI sectional .view of the assenbly of Figure 8, shown in anofher
'{operatlve commdntaty-Domgnwpﬂumalo%ebhaoaa&feieedoEnhodmdenpecket mandrel
" and flow control - dev1ce accordlng to ‘the- 1nventlon, '
. Figure 5 is a_transverse sectional view taken alohg
~ the line 5-5 of Figure 4A;
10 . : Flgure 6 1s a. fragmentary 1ong1tud1nal sectzonal v1ew
of a side pocket mandrel and flow control device accordlng
- to the invention, show1ng the flow control devzce, in a
dlfferent operative condltlon, | o '
: Flgure 7 is a fragmentary longltudlnal sectlonal view
_15; of the side pocket mandrel and flow control device, show1ng
| the flow control device in Stlll another operatlve condltlon}
- " Figure 8 is a fragﬁentary longitudinal sectional view
gxﬁvg_ - of a puliing-tool for a sliding sleeve valve, shown in one
” _operative-poeition-in a side pocket mandrei;-and
20 Figure 9 is a fragmentary longitudinal sectional view
of the.assembly_of Figure 8, shown in another operative
condition;_ ‘

Description of the Preferred Embodiments -

. The drawings illustrate a side pocket mandrel 10 for
- 25 connection into a well flow.conductor in the form of a tubing
string consisting of sections:or:joihts of tubing; the side
pocket mandrel being connected between adjacent joints and
forming part of the string. The side pocket mandrel is an

- elongated generally tubular member having a projecting belly



-~

'fhé.aramﬁhgs illustrate a s;de Do?kettEgpggegf}?ngogoﬁgiE?PESCE;OQeL?}gnS
wel | 438 ductor in the formof a (

or (595 of t ubi ng; the side pocket mandrel being connected Eg: e s el s
adi ayh joints and formng part of the string. The side poc

= s,
f"f’jltg“(@allongated general ly tubul ar nmenber having. a projecting belly portio

a.
11 at. one side which fornms the side pock@. The side pocket mandrel has

f' the
h threaded pins at- the Opposite ends o
%r‘e’?re 12?% %#ylﬁa?ﬂ“%%%%@mwwmmg she it wasnite baye of S

n bore 12 for a substantlaI'“
descr i bed. mﬁlﬂ&émé‘cﬁt *:%‘%ﬁg 5 na}ﬂ%é;[c{]sﬁetr%il@ngﬁ Qfalthe awndrel, ad 00l

| engt h above the receptacle

be then noved
in general | ythat athe Imagil e eVigiii 3t Ii% i %Q.t aclaélgg%eg?év%\ph@e@m assi st

' rdly into the recep- tacle; facle. At
S S bl we BT,

d of the mandre |
-gggongfroﬁ@WFF#dtH@ ¢hﬁnshdeepbékeira&doagg?ﬁfghggr%%gb§§F§rbgbgeghéq

tool which is | owere d

tarii I'Ongl lt %&?’5’{ gg%‘@%ﬁﬂ-aéééemlehGosbdedesckebeﬂecept acl e, -the E ﬁg' Slbg'eng 0
then or ented to.enable the |ateral placement of the tool into Storior
;ggﬂe?rlA side i StsbgFtpﬁi ebnhEnPEared tbethecmaincherwi 1h £be £

e illustrated form \ui "
of ‘t'he SIdesQB&E&ﬁti&l 1éﬂg£9 aﬁove the receptacle 13 to enable the

10 lateral plac1ng of a tool in generally axial allgnment with
the receptacle to be then moved downwardly into the recep-
tacle; and ‘gquide -cams 14 are prov1ded to assist in guldlng
a tool from the upper pocket portion into the receptacle.
At the ‘upper end of the mandrel 10, an orienting cam 15 ls.
15 'prov1ded in assoclatlon with the main bore 12 This orien-
ting cam is provided to rotationally orient a tool whlch is
lowered through the main bore and carries a tool to be placed “
in the side pocket - receptacle,.the tool being then oriented k#—wi
to enable the lateral Placement of the tool into the side
20 pocket '
A side inlet port thcoﬁmﬁnicates-the receptacle with
- the exterior of the side pocket 1l. In the illustrated form
of side pocket mandrel, a discharge passage 16 is formed at
the lower end of the: pocket in generally ax1al alignment
.25 with the receptacle 13; and this- dlscharge ‘Passage. terminates
in a threaded box to enable connection of a side tube or
-string 25 for conducting fluid, such as chemical treatment
fluid, to a lower point in the well. In another type of

side pocket mandrel, a discharge passage'might communicate



IOflnge pocket mandrel, a discharge passage 16 is forned at the. Iomer end
of the pocket in generally axial allgnnent 25 wth the receptacle. 13;

‘thIS di scharge passage termnates in a threaded box to enable connecti f
‘a sude tube.or string 25 for conducting fluid, such as chem cal treatnent_-
-fflu d; to a lower point in the well. In another type of side pocket
“el , a di scharge passage ni ght connunVCate " the | ower end,of t he

| | - de_f . of fluid f
{ﬁéeféiép?a§1%3st BERe SR Rnshe =orpbLathe, wikcehtlBstnololy FPUpRT) om
Lhe receptacl g:is vadetnheagankigh of aillevecont tol sssenblung Lgebe now

~described. The Tower portion-o e recep acle s con

coaction wi thfeShidnNBorbeeyEnvaltfieplcasdd thE yobl oF Fiisa!. s tion

~‘is cylindrical and of -generally uni ormseéction to provide seal surfaces
~for coacting zegepbiaci@ 1§eah§e9fthéec§htﬁbngo§|&efﬁo#aédﬁtroihaés
‘receptacle portion termnates, at its upper end, in an outwardly bevel ed

- 'shoul der 18. tbnbernedldEecrmbeénds of this | ower receptacl e portion there

~are provided latching and relief recesses 18 and 19, respectivel y; and the

ireceptacl e wal | .poFheohowerigorbiencef thesceceptachte hasis configured ar ger

~-di,aneter than the wall ;i nmedi atel y_above the upper_latching recess 18, the.

‘pur pose of whif€R ﬁPPFtEEndEéEPIBeﬁléﬁb§%qﬁ%ﬂ?Y? Vﬁ%ﬁeuiﬂera%%rF#%ﬁw%$ithe
receptacl e 13 der '

tl
drameter thanoEndhis01oueE, Rerkne: 8oyt pdhiral ed of siederslFE -
P Ul arTY g 88,08 Rovkah BbRY bEERged é?fcé,&éemgga&&igw

10 seals of the slldlng sleeve valve. Thls-lower=receptacle .
__portion_terminates,.at-its upper end, in an eutwardlY;peveled
shoulder 17. Intermediate the ends of this_loﬁerfreceptaC1e'
portion there are_previded latching and relief ﬁeeesses 18
and 19,'respectively;-and ﬁhe receptacie wall portion“ZO
.15 :between these recesses has a slightly larger dlameter than :
.the wall 1mmed1ately above the upper latching recess 18, |
the purpose of which will be described subsequently;.'
. _ The upper portlon of the receptacle 13, above the shoul-.
S““@f. _der 17, is at least slightly larger in diameter than that
' | 20 of the lower port;on, and this upper portion partlcularly
includes an annular latching recess 23 for latching a flow
control valve as will be described.
The sleeve valve 30 consists of an.elongated tubular
body provided with a plurality of elongated cireumferentially
25 spaced collet fingers 31 intermediate its ends. The inner
diameter_df fhe sleeve valve is uniform at both ends, and at
the central portion the inner diameter is greater togdefihe
a central thin wall seetion bounded by upper and-lowef shoul=~

ders 32 and 33. The collet fingers 31 are formed by .



control val
“elongated t

ve as will be descri-bed. The sleeve val ve 30 consists of an
ubul ar body provided with a plurality of el ongated :

“circungferentially 25 spaced collet fingers 31 internmediate its ends. The

_cer por

S ( i aneter of the sleeve valve is uniformat both ends, and at- the
_ tion the inner dianeter is greater to define a central thin mﬁyl
. sectton bounded by upper and |ower shodg- ders 32 and 33. The coll et
are formed by. -8- circunferentially spaced slots formed in

. *flngers 31

~this thin welircenferentiahlyt spsced| slgtsi formed t innthbsf thimmgalhe col let

fingers, al

: “Integral ouSREE&PY; eRndn

yrespectlve
‘recess 18.

.. | . : d
--.-_'-E"ESS-L"Q’S; “HEaBEk. vaTRL, | HErBbRRY o Bhlfer dreRtediag hidh HAP S ot

so formfluid ports through the wall of the sleeve valve.

collet fingers 31, | at chi ng. e enent with the Iatchlng
fﬁﬁgﬁfFerﬁgﬁ°aﬁﬂﬁﬂa£fgéﬁlPﬂﬁﬁ%e?%‘%%g%nﬂh%Gw%}% %#dt €i ded at

fge| 84ats4 incadditienchoi forning the coblends of

Al et port

s 21 | ded . ad-
¢ Facend "5 E-HES iALENRaiafY URRZEAA0NE Yo spaL LIPS LRI TR B
.. seal surfacgjabgyg lQEchﬁﬁ&héﬂ@aééﬁéﬁﬁ dﬁthléhe 1atc£ﬂn§xf pgnul ar

: Iatchlng groove 38 1's provid ‘Jacent to the upper &end of the sleeve

‘nanely: an

10

vipded attthe lower end portion of the sleeve valve, below

the collet fingers 31; and.these-seal members are'axially

- spaced for coaction with the inlet port 21 as_will be des-

cribed. An upper annular"seal'member 37 is'proﬁided ad-
jacent to the upper end of the sleeve valve for seallng

engagement with the seal surface above the latchlng recess _

- 18.

15 -

An external annular latching groove 38 is prdvided ad-
jacent to the upper end of the sleeve valve for-éoaction:
with the control valve as will be described. |

‘The control valve 40 is an elongated asSembly consis-

- ting of four stacked components, namely: an upper latch

20

body 41, a latch collet 42, a latch adaptor 43, and an elon—
gated nose 44. The latch body 41 houses the mechanism for

latching and unlatchingrthe'control'valve frem the side

pocket receptacle 13; the latch collet and latch adaptor

25 .

provide the mechanism for latsting the control valve to the

slidirg sleeve valve 30; and the nose 44, which is received
within the'slidingfsleeve valve, includes a valve mechanism_
for controlling fluid flow. .

The latch'mechanism-for.the control valve 4b'is a

rotating cam 45 mounted for rotation about an axis

- .valve for coactlQﬁomekbefﬂslC@ﬂﬁﬁnﬁrvﬁédr membérs P58 fRSCcI6hese ghe-control
- “wvalve 40 is an el ongated assenbly consis- ting of four stacked conponents,

-



”ébffbbdy'Al, a latch collet 42, a latch adaptor 43, and an elon- gated nos
‘44, . The-latch body 41 houses the nechanismfor |atching and unlatching Eﬁggb
control valve fromthe side pocket receptacle 13; the latch collet and-

*7$‘adéptor provi de the mechani smfor |atching the .control valve to the-

I at )
-f25 g§LidLng sl eeve val ve 30; and the nosg, 44, which i's received within the
"~ gliding sleeve val ve, includes a valve chani sm for controlling fluid

‘flow - The | at ' \sro. for fhe. 7.0l 3 :8alveAQ IS 3 otaliJig 1C
[Low Ihe )2 ghe SEARA0LEI 165 4 FHYGla it AL e M aii01o YT
longi t udi nal  axiemBiy! NEnd AMIOH 3!t 35 Wililsea ¥yl Wiitltilon SBY a9 bi ased
- for-rotation in a cl'ockw se direction (as viewed in the draw ngs) for
. ooaction W t heldekwbsé hd Nifed €A S(aB3 vievdd il he@rawihg )0 fdiredolciiocnhe
~upper .end of the latch body, extends within the |atch body and provides a
shoul der 47 awithsthevtdtainihd arewssec-23. oA ighimgraeaky 4ehomotmrtedf t he
~ rotating cam to limit rotation of that camto the position wherein its
. i ntegral. | %t cdtnthe wppenjand ©f dthe dateh modnhexteands withdoeshe 1latThe
‘bjasing spring permits counterclockwi se rotation of the camto permt entry
~of  the .contr JPOYH| IRA REAFHASE | htFrAHE e &padciits. Inver end F9rnsorRcas i s
pi nned:-to.the | atchj body 41 b s of_. a.shear pi.n 48 to i Qt.ai.n the
* Shoul der 47 | FAORAMHEL A BEHI% (TATHARR O 5008 FoTa e SR fend T
“adapt or . provi . 1o hgggc ' ter. nart. ' j NGl Wit h' t he
out er di"am't'egg%?&f%gvtﬁ%se ,cﬁag'h?og 5 é’é’%q' |_]'§(r2rlnefw g\rg{yfgigeﬁ'@;?g%ggﬁry%er eby
deéhﬁnlng a dQEQW@ﬁfhg lug projects laterally into the latching recess.

10 The.biasing_spring;permits_coupterclockwise:rofation_of.-the'
cam to permit entry of the cbntxdl valve assembly into the
:eqeptééleg -The.fishing neck 46 is pinned to the latching .
_bady 41 by_meéns of a shear_pig:48 to mainfain thé-shouidef -
47 in the_described ihterference position.--fhé'létching.

. 15 a&aptbr.p;ovides:a lower reduced diameter portioh).which
coincides with the outer diameter of the nose 44,-and a
largér diameter upper'porﬁidn thereby defining'a-downward

. facing annular shoulder 51 for engagement with the upper end
of the sleeve valve 30.. The latch collet 42.provides déwn- |

20 'ward_extending,-circumfe:entially spaced collet fingers 50
which extend below the shoulder 51 of the'laﬁch adaptor; |
.ahd the qpllét fingers have inwardly directed integral lugs
at their distal ends-for'coaction with the slee&e'valve
latching groove 38 as will be described.

25 - The nose 44 is a hollowlmémbe; providing a chamber for
the controL valve méchanism,.a lateral inlet'port 52 inter-~-
mediate its:ends-opgning'tq the chamber, and a_discharge'port'
53 from the chamber at the lower end of the nose. : External

annular seals 54 are provided adjacent to the upper and lower



"f&éftaaanhular shoul der 51 for engagenent with'the upper enddof the sl eeve
”vaywef30 The latch col et 42 p;OVIdeS gg“ﬂh|gg e??éﬁdeEEFgm;?ﬁe shoul der
ci reu ential ly spaced collet fingers ly directed: .-

' ' Il'et fingers have inwardly di o

51 g?ﬁ;?i | at ch adaptor; and the co I al ve ‘atf

it e, ' for coaction with the sleeve v : _

s integral lugs at their distal ends 2fe- " The nose 44 is a hol | ow
“late e 38 as will be described. _ .

oo i vt it £ KO 444 ORI L vale rEhan s '3 | Steral 1 it
.- port 52 inter- mediate its eng;“fpen ?ﬁzmﬁﬁgrﬁp S g;?i?nafsanﬁﬁ?g?i
53 . f r omsdul chanieditof %’iﬁé v 4o s
"5gg;fs 54 are provided adjacent to the upper and (EQKﬁHand belowe obliee

f th
. nose 44 for $daders @igagene nnitdy tdgq‘)éﬁtseerar}_alnﬁn%al A?%L’?ﬁileé‘?gmeﬁlea cent

sl eeve val ve above and bel ow the collet fingers

- menber 55 i sWiitHindédeninplsien chhmbees Gethahe ke tiwgar. 3 i nle] !and out | et
" ports. 5 A yalve closure nenber 56, for coactlon

ted

- i f Xa 8e|§go§p§gvme§bewh56h E&rlﬁohéﬁﬁoﬁp%&tﬂ‘ﬂh 'v'lv m
:szamr)gn?rgve gt within the . nose 44. A bellows 58 is secure (?alﬁeﬁ!fy n
" relation betrrgweén *PhBeYBHed éﬁdao’FOﬂ-ﬂaetcsﬂ.éeVesEEewm.EK a@dlhh%u%sﬁoﬁ%” 9

he coll et sleeve to be charg
-~ to-define 1 59 above t I ted
“with a chargg of gasfg? Q?Qb B¥?Ed BPesment. wiBhinhthemnase a4sel ge

the. val ve cl osure nmenber 56 seated on
bi‘asing f or cei Powé O dg, tain o
t he val ve seat 55. % % %%E%§F Iﬁ%v%g%#lﬁﬁoﬁ?ﬂ%ﬁlendeMHaed thei Dgwek .

t 52, to effect the e \
area exposecerkb of Otﬁé‘eccfil%@ ﬁgéﬁé%the I&gtngger housing to define . B
I|ft-

10 a sealed chamber ' 59 above the collet sleeve to be charged
- with a charge of gas at a selected pressure. By this means
-a selected b1as1ng force is prov1ded to maintain- the valve
closure member 56 seated on the valve seat 55. The bellows
: sleeve 57 provides a downnard facing plston area exposed
15  to the fluid. enterlng the inlet port 52, to effect the lift-

ing of the valve closure member when the pressure of this
entering fluid is sufficient. '
~ Operation ' - &u?;;
The several- stages of operation of the descrlbed well
20 flow control dev1ce will now be descrlbed Flgures 1a, 1B,
1C, 2 and 3 illustrate the device with the sliding'sleeve
valve disposed in the'closed“positiOn, wherein_the_annular
seals 35 and 36 are disposed on opposite sides”of'thehinlet
port 21 of the side pocket mandrel. The sliding sleeve
25 valve, then, excludes the fluid surrounding the side pocket
mandrel from entering the-interior'of the mandrel. The
Sleeve valve is malntalned in this’ closed position by the
latchlng of the collet lugs 34 within the - latchlnq recess 18

The sleeve valve w111 have been placed in this pOSltlon




-|ng of the valve closure nenber mhen th
e pressure of th

zggff;rgent Operation The several stages of operation O;stﬁgtggggglgggld ﬂg:)'
::Ilbﬂstrgéco?hrol device will now be described. Figures 1A, 1B, 1C, 2 ah;"
et o eWh e device with the sliding sleeve valve disposed in the closed

oo erein the annul ar seals 35 and 36 are disposed on opposite
S5 valve, tﬁehnl:;cragészghOfffhedSIdElédtket nandrel The sliding sleevé L
- e fluid sur .
enteri ng’thorkthsa| the csidnepaeh ceceRie I R e ke (o
- osed position by the Iatchl f th '
I C t
o atlt_ihl_ n\g/;vI {ﬁfzﬁs?ﬁém;zﬁe% ﬁk% %ﬁ Iw%alvgl %%a?éﬁﬁ:tgeydlﬂlgn étﬁrflrigd;gm tion.

i
X pindariishiok gl IO
ve val ve 30 aos¢ 3 4l enBle o ctao ’

runni ng t ool Wt pin V\FF? J?Secf)egsaéen that, in this closed ggom tllbznalofuzﬁgbl ©

oleme vl Yttty rotptiscasies sesstim o o Taletly it <o
5f§2§-¥§rl|atc%5% ggg%faegﬁhbaﬁfgﬁt@afvehlrmg?gdggggégé ﬁ:%%gtﬁg %%ﬁ%%gehgtgf
“the control ygl vexkshas aeogedehpﬁgiééébﬁmcigeéﬁﬁﬂor'a?gil’98 and to | owbr the
"Control devi ce mh;mL io;iiggtgglselgo is gun $aeo End NdeP1! bl UnkaRk ot he

~ \ef

a sultable tool Wthh is engaged with the upper end of the
10 * latch body-4l, and ‘which coacts w1th the orienting cam 15.
- to place the control-valve into the side pocket of the man—.
. drel 10 and to lower the control valve into the receptacle
_13. Flgs. 4A, 4B and 5 1llustrate the control dev1ce where
the control valve 40 has been lowered to the 901nt where 1t.

.15'_3ust engages the upper erid of the sleeve valve 30. It w1ll-'
be noted that in a normal condltlon of the collet frngers

50, the inner dlameters of the latchlng lugs of the collet
fingers is greater than the outer dlameter of the upper end
~of the sleeve valve, so that the collet fingers pass over )

- 20 the sleeve valve for lateral alignment with the latchlng i
groove 38. The latch adaptor shoulder 51 is seated against
the upper'end of the sleeve valve so that further ‘downward
movement of'the control valve will effect c01nc1dent downward
movement of the sleeveivalve.' The rotating'cam 45 has been

25 rotated back by the receptacle'wall, and in position to move

" into the latching recess 23. | |
'With'further'downward movement of the control valve,

-the assembly has ‘been moved downward +o the open p051tlon of

the - slldlng sleeve valve which ls jllustrated in Fig. 6.



' tﬁé"cbhtrol valve 40 has been |lowered to thefpoint where it 15 just
engages the upper end of the sleeve valve 30. It will be noted that in

L7
| N6

condition of the collet fingers 50, the inner dianeters of' the -

ng lugs of the collet fingers i's greater than the outer diameter o

- the-upper end of the sleeve valve, so that the collet fingers pass over
“the sleeve valve for lateral alignnent with the |atching groove 38. The "

- _latch adapt ovitshaMidgefurther Gownedrdymbiemchitc wRpediend10bnkiBeog! ceve
-val ve: so that further downward novenent of the control valve will effect

coi nci dent  denwarld eto\Edmger so50t havel beea catmed ifiwardobgt thg ehouis has__'
rotated back by the receptacle wall, and in position to nove into

been 25

“the | at chi ngderedds &2 2n9@gen ther cRdlegofinged dugendnt tbe Laschingro
val ve, the assenbl&éhas been poved downward to the open position of the

sliding sl e8F&VE

o Chei slpeVesVRAVEd ARAFthe &wo valyes grenthens

further dowgward the_distal f the collet fi 50_h
been camiod ARG SYSTRERHBTPL e, 1 ho BRGIDHmVERD COFFBUSPRAZER | ug

in the |at . | Lye; t h
5" | ocked + Sjeckd COKELRE Qa1blr RhEYEKS N ParRBllo, S8 cHYR YELVE AR Bet
val ve, the Euﬁgei%4a93.Eﬁﬁméheﬁﬂﬁa¥&1¥gafélbSEsfSﬂgﬁéstﬂéewéfﬂ?ﬁgthamard

- - and pass along the wall- 20 to novein

atchi ng:engagenent w

relief recemsv&dintdhilatthing entagémentensthStReoybres +@1abEO¥etlgs 10
- collet fingers 31 to relax. I'n this position the rotating cam45 of the * 3
latch body 42.ha%hdsyvddwent vediefnuecessi ia provided to allow the

10 collet fingers 31 to relax. In_this;positionfthe.rotating

15

20

25

cam 45 of the latch body 41 has moved into alignment with
the latching_recéSs_ZB and snaps into latching engagement
to prevent upward movement of the assembled Vélvés.until

that'rotating cam is released. In this open posiﬁion_of

'the sleeve valve, the annular seal 35 has moved below the -

side pocket inlet port 21 so that this inlet port is now
communicated Qith'the sleeve valve port'defined by1the slots
between the cpllgt fingers 31, and.wifh-thg.iniet'port 52

of the control valve. The valve closure member 56 and its
assbciated collet sleeve-sf are now_exposed to the pressure
of.fluid in tﬁe weli anpulus.’ When thaﬁ'annulus pressure
is'éufiicient,.the closure meﬁbeﬁ 56 will open to allow the
flow of fluid tolﬁhe discharge port 53.through the sidé édc;
ket discharge passage 16 to the side string 25 of this illus-
trated embodiment. | |

It will be noted that a relief_port_éz.in the pocket

_wall, below the_inlét port 21, now communicates the space

- between the seals 35 and 36 with the exterior of the pocket

to relieve trapped pressure.
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the Iatchlng recess 23 and snaps into |atching engagenent to prevent upmard,'
- novenent of the assenbled valves until that rotating camis released. Lax
thi.s open position of 15 the sleeve valve, the annular seal 35 has m,)'
bet.ow.the 'side pocket inlet port 21 so that this inlet port is now
cdpnuni cated with the sl eeve val ve port defined by the slots between the
collet fingers 31, and with the inlet poi% 52 of the control valve. The
- val ve cl osure nmenber 56 and-. |ts 20 assoCiated collet. sIeeve 57 are now .

-exposed to the pr%§§ﬂrgto% ggrég &Q %6EHQU ert a%#a& annulus

_pressure is sufficient osure fenD open to ow the fl ow
of fluid to fthssdpse%aeaiaﬁos&dé?:pwkeaghatQsléasfep?sums €bsthps ge
passage 16 to the side string 25 of this illus- ated enbodi ment. It .
wi Il be noteguhhdhto thei R81poahd2displabed porket thel sidéeporkébetd nl et

©port 21, now conmmuni cat.es the space between the seals 35 and 36 with the.

__,,exterlor of ehgageckbe fishihgeneckrdéppefl phessomerol val@e. Wikitht is -

"~ desired. to close-the inlet port 21 of this particular side pocket, a
sui t abl e Bul BuBhg§eavent| yrvandi nevemppt of | theof ishipaceeck e ttke si de

-pocket to en e the_ fishing neck 46 _of the contro| valve. Wth 5
- subsequent ugagPH ﬁﬁ@@ﬁﬁﬁtp P gﬁe“%f%h?ﬁgsH%%Qa%GSl?ﬂ% the Fotatinge pi n
48 wi l | be sheared

5L Do, SHear g3, BEE, MiFefoUBiARE ORI, BB oA RILUPBLEL TREOTENC o
Of the f'Sh'ﬂgtﬂeEﬁe'§he5£iﬁg thtﬂg féfeéaéeéiﬁfffcethe shoulder 47
~ Xﬁ{ of the fishing neck is llfted out of its interference
10 ‘relation with the shoulder of the cam 45; allewing the_.
cam to be rotated further by the spring to release it from '
the latchlng recess 23. | | | | | |
Further upward pulllng on the flshlng neck w111 raise
.the control valve 40; and since the lugs of the’ collet
15 fingers 50 are engaged in the latching groove 38, ‘the
lsliding-sleeve valve 30 will be moved upwardly until the -
latching lugs 34 engage the latching recees 18. eThe move-
\Mﬁ»; - ment of the lugs 34 is permitted by the fact that the lar-
| R ger diameter of the wall portion-zo permits the passage of
20 the lugs through the allowededeflection of the collet fin-
-gers_3l-perﬁitted by the control valve nose 44, However,
~ because the-receptacle.bore 13-above_the latching recess |
© 18 is Smaller, the allowable:inward deflection of the lugs
34 will not allow upward movement beyond the latching recess
25 18. |
In this p051tlon, illustrated in Fig. 7, the upper end

of the sleeve valve 30 has now moved beyond the shoulder l7

allowing expansion of the collet fingers 50 to release the



10 relation.with the shoul der of the cam 45, allowing the camto be
_ rotated further by the spring to release jt fromthe | atching recess 23.
- Furt %25upmard pul ling on the fishing neck will raise the control valve 40;
~ and-&“pfe the lugs of the collet 15 fingers 50 are engaged in the Iatchlng
3@'groov- 38, the sliding sleeve valve 30 will be noved upwardly until the
' Iatchlng l.ugs 34 engage the | at chi ng recesg. 18. The nove- nent of the lugs
34:is pern1tted by the fact that the .lar-"ger .dianmeter of the wall portion.

© 20 pernits t h&oR @ééfggiﬁe 2Broth Nend UgiBedvé Oy he méhouesh Sk de Clpwdr Of

) the ¢ollet fin- gers permtted by the control -val ve nose 44. However,

" because:the rgse@haskeobOtRe I3oRbENE ¥4Eve Alwil Niséparate 1the scometoRr, the

- allowabl'e inward deflection of the lugs 34 will not allow upward novenent

" beyond the | ayabvegfroneshie 251déve | valve sapbsallow, withdmavwal coff i theig. 7,

. the upper end of the sleeve val ve 30 has now noved beyond the shoul der 17

. al'l owi ng ‘expacentnodbf valee ciromt the rgel k. 50The . skeevecvakee thenrecontrol
“‘valve fromthe sleeve valve. Hence further upward npvement of_ the control

“.valve, wilb sopinat ént hhe cehesed canditionnithestrated 1B FidantCal|ow

f-vmthdramal of the control vaj¥e fromfhe T@e gée ve val ve then re- 5

“ mains-inthe closed conditE5ﬁ—iEﬂa$223+ed£5555$%-—4%£—P€II|ng Tool -

. Figures ‘8 ‘and 9. Fjgures_8,and t f
60 ggg?ﬁﬁfe f%?dm?t%%y §£§£ Eﬁé §££&8£Hf§ Qﬂg 5§@¥§£i&ﬂ -0

53-a pulllng t ool - aw ng The ¢l

of a pulling tool 60 suitable for withdrawing the sleeve -_- 1-; |

valve 30 from the mandrel receptacle:13;;shou1d-that become
- 10 _necesﬁary,because of malfunction of the valve or of a need
for'se:vicing or replacement. The pul1ing tool 'is an
elongated assembly consisting 6f'a'quy 61 and a sleeve 62.
The body is threaded at its upper end for attachment to a
-suiﬁable running tool 63, shown fragmentarily in the draw=
'_15 ing. | |
‘The body is provided with. an externai fadiqlsflange 
64 adjacent to its uppér end; and its lower end is threadéd
to receive a nose piece 65 which serves to preVentlloss of K_.s
the sleeve 62. .Adjacent to its- lower end, the bpdy:is pro-
20 vidéd with a conoid cam surface 66, and immediately upward
from the conoid cam surface is an.annular'latching'grOOQe
67. | | |
The s1eeve 62 is-mounted for close sliding relation
" with the body 61, and is provided with an external radial
25 flange at its upper end. The lower end of tﬁe sleeve
terminates in AXially,extending circumferentially spaced
cOllet_fingers'72 and the distal ends of these fingers are
enlarged to provide radially inward extending lugs 73 and

radially outward extending lugs 74. 1In the assembled



'fcan}surface 66.

valve -30 Trom the mandrel receptacle 13, should that become 10 neces
‘bedause of mal function of the valve or of a need for servicing or
- repllacement . *The pulling tool is an elongated assenbly consisting of
""61 4nd. a sleeve 62. The body ‘is threaded at its- upper..end for attachnent”t.o
‘a h tabl e running tool 63, shown fragmentarily in the draw 15 ing. The
‘body is provided with an external radi al flange 64 adjacent to its upper
-end;"andits lower end is threaded to receng.a nose piece 65 which serves
. to prevent loss of the sleeve 62. . Adjacent to its |lower end, the body is-
pro- 20 vided Viddm FcroneinhitRMminte’ ate &ace@mdcumdu,au;aleysupwed from
“t'‘he ‘conoi d ‘cam surface is an annul ar | atching groove 67.. The sleeve 62 is"
- mounted for cl o%2 sis rimpede|tat ithve Wiodly t6le byotpads, ofind ishepropidedSwi t h
:an external radial 25 flange at its upper end. The |ower end of the sleeve
~term nates i n axinlthisepiamsich pasitdone et |1@Ma9fds§a§§§tédl Lugsf 7dgars 72
_and:the distal. ends of these flngers are enl.arged t rovide radially

'ﬁqnmaggleétendln@qﬁﬁﬁ§eﬁ3iﬁﬁ$|§%ﬁqm e ﬁHF §°Pu §€-74. In‘the
i t | h I, 62
e Pinned to the boay Bras, Frihesstdses, 3ne"Gones %?*ﬁc’?m*—iﬂs Rﬁ%ilﬁsve
_position the irpgd vm%neqtte%ag"gﬁeh?’ 2R ﬂttap%%d F:tg‘éllgwl?h%oc@

| | gur e ustrates the con on- o is pu |ng
-1 00' Whe” 't hadieRN whdtd Hhe téi%eﬂi%cﬁl?fa%@ee7l3hh§ tjﬁgt engaged the upper

"end of the sliding sleeve valve 30. It will be seen that
the’ pulllng tool assembly is suff1c1ently long that, in.
10 this condltlon, the outward extendlng lugs 74 are dls- :
=posed below the upper internal shoulder 32 of the sleeve
" valve. It w;ll be seen that the outer dlameter of the
hsleeve'lugs 74, in thls-condltlon, is just small enough
‘to pass through ‘the smaller dlameter bore of the sleeve
15 valve 30. | o -
' With further'downward'moveneht of the pulling tool
60, the sleeve flange 71 engages the shoulder 17 of the
' receptacle 13, which prevents further downward movement
- of the sleeve. W1th further downward movement of the
20‘body 61 then, the shear pln 75 is sheared and the body is
" moved downward to engage its flange 64 w1th the sleeve
flangeL In this condltlon the conord cam 66 of the body
has cammed the collet fingers outward, and the 1nward lugs'
73 of the collet flngers then lock in the body latohlng
25 groove 67. In this locked condltlon, the outward lugs
74 are posltloned in interference relatlon w1th the sleeve
valve shoulder 32, so that the pulllng tool 60 can not

now be separated from the sleeve valve 30.



“poi nt where the sleeve flange 71 has just éengaged the upper end of the
cshidi -eeve valve 30. It will be seen’that the pulling tool assenbly is
- suffind _ in 10 this condition, the outward extending |lugs 74
Care di posed bel ow the upper internal shoul der 32 of the sleeve val ve. o
STt wil be seen that the outer dianeter of the sleeve lugs 74 , in this
~condition, is just small enough to pass through the smaller dianeter bore: -
'fiof ‘the’ sl eeve 15 valve 30. Wth further doWiward novenent of -the pulling
- tool 60, the sl eev@ﬁdlamsé@féﬂg;a der 17 of the receptacle. 13,
- which prevent;@%g;aher downwar d nnggﬁggp %goﬁ Ss PEdJdng ool bodiyhen ,

- downwar d nmove feevige i30 ahedy 18Etbie S r,pin 75 is sheared and
"the body i's ged downward to engage |t§han§h Qé% %FFﬁhﬁﬂg Sfecthe higsge.
In this condF? oﬁntﬁ@ecSﬁngec§ﬁ165nafthﬂ Qﬁgyoﬂﬁﬁa?g coIIet .
fingers outma% gd the i nward lugs 73 of the co flﬁaﬁr tﬂ%ﬁageck in .
the body | atchi g geﬁ?oﬁﬂtv%75h°¢ldeh|321OEK@dspggaétlgfvethebgqg%ard I ugs .

oul der

74 are- posi§ipppdadn % rence relation with the sleeve Var
32, so_that the pu I g %of%ﬁ!ptmlemmswwaﬁw% p{g%gts eve
PR

“. val ve 30. ii eﬂuent Jifting of the Pulling ° the
- sleeve is. al so I |fted through ThéH "%ﬁ‘%ﬁﬁq{&%f ndlativs o3 ﬂﬁét e(ﬁove 67;

iR -and when t he valiv@rdgbiieas i sI eeve val ve shoul der
sl eeve val ve ‘will be 5 |fte§ou§%§‘f t %%Mwﬂdﬂlé&ﬁlﬁw"ng

w .
_FQQ[ . ward suff1c1ently to dlsengage from the latching recess _ h.é N

1y long that,

18 to. allow w1thdrawal of the sleeve valve

o i | S
What has been descrlbed is.a unique well device for

coactlon of the sleeve valve des1gn, the conflguratlon of

the receptacle, and the coactlon of a portion of the con-~’
trol valve Wthh is selectlvely JOlned with the sleeve : \.N;(
valve to effect and control the flow of the injection

20 fluid. :This coacting latching mechanisnm effects positive

_ latchlng of the sleeve valve in the closed pos1tlon; allows

ready shlftlng of the sleeve valve by the control valve
to the open pos1tlon, and upon removal of the control
valve effects pOSltlve shlftlng of the sleeve valve to the

25 closed p051t10n and release from the sleeve valve to pre-
vent w1thdrawal at that point from the receptacle.'

Another feature of the invention is: that the design

of the sleeve valve permlts it to be w1thdrawn readily

LM, .



~The pulling tool is-dinensioned, relative to the sleeve valve collet-
' flngers 31, that the lugs 34 may deflect in- ward sufficiently to d
fromthe latching recess 18 to allow wi thdrawal of the sleeve val ve?
What has been described is a unique well device for the purpose of
cotrolling the flow of injection fluid fromthe annul us surrounding the
- production tubing string into that tubipgsstring at one or nore p0|nts B
" within the well. A principal feature of thelnventlonlstgllg 45 ing '
. mechani sm f or flrbm stiseveecaptacis cHheRcoF PRIAFLRERLa &N oi€51 1 sl eeve

val ve desi gn, gglggafl U398 ek, t hene eeeplacementaincd heecondi tbpned a -

: porti-on of t hE°Gon- "trol_ val ve V\/m is_se ed Wdid-hetgéeeve
.valve to effesilegve corkes tﬂéyfl of ¥ ?%ée:ﬁ?” e%t%% %g fluid. This

- coacting | atchicp@ptaehaniosmtakl edtie Poskeitva@andrehi-ng of the sleeve val ve
~in the closed pomw .l o er&p:%ds I{dddimetft dHetise eeneentlor hyst he
o 3‘8 %"ﬁo\f“u on,

-control valve to t uponrerm)zrar,Llof thec ég&glve

- effects posit ibeersHilfliughyatfed @%IQ%&F@I\PS% iy Yhid oBe PELEESE3STt POn and
. rel ease from tly E%l eﬁgﬂy@é Vent @nBr @rtveiia i ¢ianges| and mbdtlfpgaﬁﬂ-oﬂﬁom _ _
= the receptacl e er feature of, the |n Sg t e signagll the
+ sl'eeve val ve mawmiles ’t'els‘{‘bt% Wt‘ﬁ’d‘rké%t Xa‘gé#gfhé {:-é@ ?irigms ﬁe receptacl e’

" when repl acem é)rof sHeviidiventiian.r equired. Simlarly, . the_ repl acenent
or. recondibl oned sl rem% elsrraxerggy rﬁ‘gdblytor epdie edu.Ri t hiPatenite

s e

‘ receptacl & of the t - mand .
P Appllcatlon 8613713 (Publication .No. 2173843) which has
f"\”f . been divided out of this spec1f1cat10n and Wthh claims a
f'.  flow control valve.
o 15
o 20 -
- 30

35



le - \Wile the preferred-enbodinent of- the invention has been

A lustated and described, it wll be under st ood- by those skilled in the
art s;g& changes and modi f i cati ons may be resortea o without—teparting

- from&We spirit and scope of the invention, Is here
-made- to our UK Patent Appli catlo 8613713 'M”ﬁm B 2173843
.. which has been divided out of this spéet ssflcatlo aflow .-
~-.control ‘valve. 15 20 25 30.35 - 18 - CLAIMS 1. A well device for

“controllingck2Eifbet ween the exterior and interior of a well flow conductor

- conpri si ng:; a side, Nqckel, smRndS Jdd 13 gelﬂwt WwehERpc!l e and an

. external S|de port opening to sai eceptac e, sal receptacl e havi ng

- axial |y SpReRdidiC indl inReRSTRs off & hdY ICEYoulc iRty cdnir i SRESi ti on
~in said receptacle, including a renovable sliding sleeve valve and "a
coacting renovakl & ildeo\Wordelty flanddlele haiding snc@longalted heicepuicaeosed for
‘movenent between 10 an upper closed position and a | ower open position
relative tansaian extermalt sideaiphrd epenivg to ra\mdngac@mtd-e dadtd hi ng

Iug means.
. 5

and a coaCtlng removable.flow control valve:;

- 10

for latching engagenment with a |atch- _ i
receptacle av1ng ax1ally spaced latchlng recesses,_ _ _

-a flow control assembly, for dlspos1tlon in said

receptacle, lncludlng a removable sliding sleeve valve | | '-,

said sleeve valve being disposed for movement between
an upper closed position and a lower open position relative
to said side port; said sleeve valve having releasable
latching lug means for latching engagement'wiﬁh a:latch—
ing recess of said receptacle in said closed position,
and biasing means urging said latching lug means outwardly
for said latching engagement;

said flow sontsol valve comprising an elongaﬁed assem-

bly including an upper latching body and a lower elongated Z .

" nase configured to be received within said sleeve valve;

20

(%]
wn

said latching body including releasable latch meaﬁs'for )
coacting engagement with a latching recess of said recep-
tacle, and an upper fishing neck for coaction with_runningn
and pulling tools; | |

said nose being coﬁfigured for coaction with said
latching 1lug means to limit inward movement of said latch-
ing lug means sufficient to release said sleeve valve for

upward movement from said closed positiong



“ing recess of said receptacle in.sai.d closed position, and biasing'ne
“urging sai'd latching |ug means outwardly 15 for said |atchi _
;said flow control valve conprising an el ongated assem bly incl uding

“upper Tatching body and a | ower el ongated nose coRfsud nﬂreiv—-
W -thi'n said sleeve valve; said |atching bagdy incl qm&m‘m‘ml\“t“ i at ch
~gneaﬁ§'for 20 coacting engagenent with a latching recess of 8ai b recep- .
:tacl e, and an upper fishing neck for coaction with running and pulling
~toal's; saird nose being configured for coaction with said |latching 1ug neans
;=to limt inward nosemdnreckpsacdel bedhg e@8nfagured,neehstivef toi eatdt o -
‘:fel ease said sleeve valve for upward novenent from said closed position; -
.- 19 : said réatghingelBgi PgaBsnPEgEREE, Sterdei Velve  skPdPRERERI RgVRng
.“means of said sleeve valve, to pernpit_nove- nt of said assenbl ed sl eeve
“.val ve and-conP?BF-9§L§€1§'aﬁéﬁmggﬁdsﬁiﬂeEngé VﬁnﬁngpﬁﬂnﬁﬁgitVﬁ%geof sai d
_;sleeve val ye, agd to Qreégnﬁ nnéenegt of sajd.ﬁleeve ¥alvedabgve gajd_ '
:EcTosed_p05|ti8ﬁ.w§9n"%1 efrogeti 28° L8PSRt PPEFEACTR F aPA®1° gfﬁ -
receptacl e inglugln0agaPeb! bRBvEAECHbALALNEDGE 0Ll 241 61868V GaY b EpboLCNI N
‘recess enl arge refafive to a portion rmedi ately above sai d recess,
“swhereby limtgdi@ cipveadpdefikeshion of said latching lugs pernmitted by
-sai-d control valve nose permts downward noverment of said sleeve valve |ugs
~ifromsaid.latching recess but prevents S -

ans

: " 2. A well device as set forth in claim 1
—
e . said receptacle including a portion immediately below

said sleeve_vélVe-latching recess.enlaréed_relative_to a -
portion immediately above said recess, whereby-iimited o
5 inward deflection of said latching lugs permitted by said
control valve nose permits downwa:dymévement-of7said'
. sleeve valve lugs from said latching recess but prevqn£s7
- upward movement of said sleeﬁe valve-lués-froﬁ“séid o

latching recess.

.Kgﬁb; T3, A well device as set forth in claim 2
| | éaid sleeve'valve having a plurality of axiélly
extending circumferentiaily spaced collet fingers, having .
_external lugs théreon for engagement in said latching
. 5 :écess: said collet fingers and associated lugs definihg
said latching iug means and associated biaéing'means:'
said control valve noée being configﬁred t0 prevent
inward deflection of said collet fingers sufficient to
release said lugs from said latching recess for upward

10 movement therefrom.



T el

‘f;lugs

aﬂupmard nmovement of said sleeve valve | ugs.: fron1§§TH‘TarUhrﬁg—Feeess 3. A_

_ ‘device as set forth in claim?2.said sleeve v a plurality of
“axi al -xt ending circunferentially spaced coll et IEH@j' ﬁﬂ ext er nal.
L *é&ﬁreon for engagenent in said latching 5 re fingers
. .and-associ ated | ugs defining said |atchigag | ug means and aSSOCIated blasggg

Cereans; said control “val ve nose being conflgured to prevent inward

T deflection qf saipd wedh! deviiicr0Qlss sef fHowtentint @ alease sai d lugs from said

j[glatchlng recess for upward 10 novenent therefrom -20- 4. A wel | -
“devi ce .as set fosaid rositaionh Yalwed andntsadd wileeweawdlva thastieryve val ve -

?-VhaV|ng coacting |l atching nmeans for |atching said val ves together aX|aIIy"
: 7 said | atchi- cgagging Beﬁn@magfmeamweEWWeda$ahdn§ sedldyv yalyes ogether -

-”3domnmardly from said upper closed posi- tion of said sleeve valve; and said

.~ latchi ng neakdapdivagsadpr lagckisgngeanen bedng effeckive waens spdded by said
control vyalve_upward to sai d closed R03|t|on of, sai d sleﬁye val ve., 5- A’

}éﬁﬂmell devPceVadvese Areo PPN ey IOWRIAT S §éFH°EO§€FPn§PP5FgF g steans di : y

. '] t t, i stal
oo ) AR e 8 Bt T S 1
. .groove aSSOgleileQeweEQé},? w?\feﬂersa‘.{ﬁl “2eedldyaaid | %Cﬁeb@‘a' %yb%h'lﬁ B

‘E_Tconflgured to urge sa

control valve upward to sald closed 9051t10n of said .

 sleeve valve. o T | : -gﬂ; \—

5. A weli_dévice as  set forth in claim 2

‘said coacting-latchingimeans'comprisingfaxially
extending collet-fihgers with inwardlyfprojeéting distal'
lugs associated with one valve, for CQaction'with.an

5  annular latching gréove associated with the otherfvalve;

and said receptacle being configured to urge said collet -
finger lugs.inwardly-into latching engagement in said
latching groove, when said control Galve moves said

sleeve valve downwardly from its closed position.

6. A well device as set forth in claim i
sald latch means for said control valve belng
latched in the associated latching recess of said receptacle

when said sleeve valve'is in its open position.-



finger | ugé i nwardly into |atching engagenent in sai d Tatching—groove, -when

-sakd control valve npves said sleeve valve do ' cl osed—~.

. position. 6. . Awell device as set forth in cﬂ'm!ﬂ 'ﬂ“‘!ﬁﬂy&g maan '
sai d-control- val ve being latched in the associatedclatc Cess ofr—said
receptacl e when said sleeve valve is in its open position. -21- 7. A

- wel¥device as set forth in claim3 sai c&teeve val ve having a plurality of N

‘circum ferentially spaced s]Jots internediate its ends, defining fluid
“ports-traver 27it'ng t -é’%&l I-dd%‘fl%%iaﬂs s"f%"e\r-g’% Vi e ér nal annul ar seal .

- ‘means provided on sai | eeve \r%{ve at_.opposi te ends of sajd stots, for
sealing rela- ti of%‘fl‘issjteo &Y .Vseegf‘avrfd‘oggtﬁfpalc ar}blrtycs)acf% é?’érccé'ﬁ? acle; said™

-~ col Let finger | f-Qp | Mt el pdied | ONgK.. wen said
~slots; 10 ée:}%lc#}%a]i;g; rs%eév%i v%a#‘pvﬂfhlg{/l ng eldnit%ér/lvgj[éss%gf&és'ur a%g{ﬂrr}gggns at
: the opposite ENi Yordd Grd Vs idPIt HPAHI OB ML LG RAAR wfRleTeaNs of
.. said control valve nose.- 8. A well device as set forth in claim?7 said
- control valsesxtahdlousinglar GHHl aeand v oliktahiM sl sladedrecont r ol
-. val've nose having a side in- let port to said valve nechanism for '
;-communi cat i orvadiveh &t sppm ssil teevendenlofe sslict slobw)l domuddadtingomelzor said
- val ve mechani sm opening to the |ower end of said nose. 9. A well device
s for:.controll itdPn Wi eoastiinchseadiing gurfasescf isidbrerenryacieow
- conductor conpri sing: L . . o _
- ' - - sald collet fingers being formed by the interven-

s;:iﬁg | .‘ ing wall portions between said slots:

o 10 _ -and'Said_s%éeve valve having ‘internal seélzsprfaCe
means:at'the opposite ends of said“élot#,'for'cbaction
with external seal means of Saia-control valve nose{'
8. _.A_well-de§ice-as set forth in claim 7

| said control valve nose housing a control §alve"'
" 'mechanism; and said control vaive no#e-having aISide in-
lét port to said valve mechanism,_for comﬁuﬁicatioh with
S.said-sléeve valve slots, and an outlet port for said

- valve mechanism opening to the lower end of said nose.

9. A well device for controlling flow between the
exteriof and interior of.a'well flow conduétor Cbmérising:
a side pocket mandrei having an elongated receptacle
and an external side port opéning to said receptacle; said .
5 receptacle having a latching recess:
a removable sliding sleeve valve disposed in said

receptacle;



side'

a si-de pocket mandr el ‘havi ng an el ongat ed-receptac a
lport open| ng to said receptacle; said 5 receptacle I@H a | at chi ng

renovabl e sli.ding sl eeve val ve di sposed | @Mﬁmm
er,

44Nl sl eeve val ve being di sposed for novenent P
closeo gosi tion. and a | ower open position 10 relative to sal'd %ide port; g
:. said sleeve valve having rel easable Iattﬁ?ng | ug neans for |atching
- ,.engagement Wi th saj | at chin ecess.in ald cl d positi and bi asi ng
‘neans urglng sai 053 & cﬁ}ﬁﬁv?ugaL%%ngebﬁﬁ ﬁP?s?atg°§aFﬂvFﬁFEhl
. engagenent ; ludl rtlon nnedlatgbévbe- | ow

?;;said Iatchlhﬁ ?%%é%%saldﬁégégg%éga??ﬁé " a%%r?l A FImRHF 4 BPS* e sai-e
. atening {@GesPa e e E0Ysd IMOL S dONGPEN! 5 01a 521 dotd! 60100 higifigans 11 mited

“ by an insert | spose ard’ s eeve valve permts downward 20
‘movement of 58] &y $49EN €1 YN End U &érp&sméch%ghenwgeﬁéﬁess but

" prevents upward novement of said sleeve valve Tug means ffom said |atching

recess. 10. w#:HeddidleVaEChing Seécédstin igatd atDds8dspbdisienyeanal ve

AE-.having | atching means for latching to a coacting control.. valve having said
- -insert to bebiAsingaseansitiyingasalid| betehinmg vEug smeans abetwagdhpans bei ng
-5 effective when said valves are noved downwardl'y from said upper closed

L - position of inge $aidvhatchirg %nﬂﬁgﬁmthaIchlng means being self-relea5|ng_

. when sald sl eeve val ve
15 . said receptacle including a portion 1mmed1ately be~-

low said latchlng.recess:enlarged relative to. a portion ' iu) -
immediately above said latching recess, wherébf.inward _
‘movement of said latching lug means limited by an insert
when.disposed-within'said-sleébé?valve permitS'dowdwérd”

20 movement bf said sleeve vaLvé,lug means from said lakch-

| ing recess but_preventsuupwérd movement of -said sleeve

valve lug means from said latching recess.

- 10. A well device as seﬁ forth in claim- 9 -~
‘said sleeve- valve having latchlng means for latching
to a coacting. control valve hav1ng Sald ‘insert to be dlS-
posed within said sleeve-valve; sald latchlng means bezng
5 effective when said val#es are movea downwardly from said
upper closed position of said sleeve valve; and said |
latching means,being self~-releasing when said sléeve valve
istoved by said.control.valve_upward to éaid closed posi-

tion of said sleeve valve.



i s moved by. said control valve upward to said closed posi n of said
sl eeve val ve. -23- 11.. A well device as siﬂl\“‘ E“{“ muﬁv 9 said
sl eeye val ve having a plurality of axially ex ehti al Ly
. .spaced col | et fingers, having external |ugs thefeon for engagéenepin
-_sapd—S I'at ching recess; said collet fingers and associated |ugs de
'_saﬁé‘latchlng | ug nmeans and associ ated bi asi ng nmeans; said coll et fingers
bei ng confi guned 20 vengagevRd: Ia?sersteﬁilfimﬁe(in/\ndﬂwm 9aid sleeve to linmit
i nward nove- 10 ment- of said associated lugs: 12.. A well device as set
forth in claimllsaa'jdjsﬂjm\eemﬂmeeﬂawjnggaagﬂunaamayyqﬁ axd iraduliyf er en- .
tially spaced slots internmediate its ends; defining fluid ports traverS|ng
the ‘wal | of saiteendiggye irgundersntdaddly. spaced moldet i@ sor ovi ded on
sai'd sl eeve valve at opposite ends of said slots, for sealing relation with

. coacting sealaydnsuepseEnadt 18y tlbé‘é-’@&nacfl"é? eé’@la&eé‘tﬂqtetmfl S3d¢ér s being

- forned byt 5.(,9'1:\; grvenin Srvﬁval lﬁ% egr’}ﬁga ?KSOSE‘% é ; and

= sai-d sl eev MRS, ETG 'e S|te ends
-, of “said sl ot for actlo s a f | rol val ve
 nose. . 13.. A We S"‘ e geewl@ém s%s?\gtdt lfla%téﬁg'n%aé'l§ I}rl%alr%d(r)ecs}%t acalct%aw ng a

‘_portlon of: rgg%%3Q905@%§ssectlon for rece|V|ng sald sleeve val ve,
tern1nat|ng n .

said collet flngers belng conflgured to engage an
insert disposed_within said sleeve to limit inward move-
10 ment of said associated lugs. | | -
12. A well dev1ce as set forth in clalm ll
. sald sleeve valve hav1ng a plurallty of c1 cumferen-
.tlally spaced slots 1ntermed1ate 1ts ends, dcflnlng fIUld
ports traver51ng the wall of sald sleeve valve; external
5 annular seal means p*ov1ded on sald sleeve valve at
OppOSlte ends of sald slots. for seallng relatlon with
coactlng seallng surfaces of sald receptacle,
Xocs/t _ S said collet fingers belng formed by the lntervening.
| wall portions between said slots, | ” )
10 and sa1d sleeve valve having internal seal surface
IQ;I,Q : ‘means at-the opposite ends-of sald slots, for_coactlon

with external seal means of said control valve nose.

13. A well device as set forth in claim 9
said receptacle.having a portion of reduced cross
section for :eceiving'said sleeve valve, terminating in
' an upper outwardly extending shoulder; the upper end of

5 said sleeve valve, in said latched condition thereof,



“an upper outwardly extending'shoulder;-the upper ve.

~ vatve, in said latched condition thereof, =~ -24- extendlng upmardly above
: :saldﬂdgg;lder;-said sl eeve val ve havi ng an interntﬂllﬂ m"nﬁﬁHW|ng
-shgul™ a pulliing tool for said sleeve valve co ongat ed
~ - body ‘havi ng an upper, outward extendi ng flange neans, and & sleete slldah%y
‘mounted on said body having an upper, oauiquard extending fl ange neans; sa
“st'eeve. flange nmeans bei'ng configured for interference engagenment with said
- receptacl e shatteialing aipaldiay abmsiaga il estoullderpl y pinned to said body
- with said flanges disposed in spaced relation to each other; said pulllng
. t00] sl eeve havi ngdiat ctlieeyd u@h@d@\d@mdmmmmwatm |faeer end, -
to0 be urged outwardly into interference engagenent: with said sleeve valve -
in- 20 ternalinshdfia¥dderind sai d body having cam nmeans for urg- .ing said

jI*Iatchln | ug neans outwar di ai d | erfer- ence ‘-engagenent, when said.“
‘body fl gngegmeans ‘%}33@@ %ﬁ%f§aﬁ? ﬁéé’%ré%@’r%n%%vi ce as |,
set forth | ai 0 d Nyl t chi ng
roover  add soiidRred Bl Mhvansd A Rpre ycoaﬁ%’lﬁﬁgaﬁ%ﬂ?’i&gﬁ%m@ 4 oo
o be | at cheg ea@,ssa'aqkagroe»ieewrmea%l@o%u%ééaaw BBy BN owar d

*-]sald sl eeve ange neans
- : an upper, outward extendlng flange means; sald sleeve

'flange means belng conflgured for lnterference engagement :

w1th sald receptacle shoulder, said sleeve be;ng releas- “&? ~
15 ably pinned to said body with said flanges disposed in

spaced relation to each other;

said pulling tool.sleeve having letehing:lugjmeans
disposed ad]acent to its lower end, to be urged outwardly
lnto lnterference engagement w1th sald sleeve valve in-
20'ternal shoulder, and said bedy hav1ng cam means for urg-
ing said latchlng lug means outwardly for sald lnterfer--.f
enCe'engegement, wheh said body flange means is moved

toward said sleeve flange means.

14. A device as set forth in claim 13
said pﬁlling tool body having an ennular latchihg
groove, and said pulling tool sleeve having coacting latch-.

ing lug means to be latched in sald greove when said body

5 flange means is moved toward said sleeve flange means.
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of a well- from/-‘conduc desgrl bed
referente to and as illustrated in ﬂ”m ﬂnE" ,fpanyl ng @

=25~
15. A  well Bdevice for controllinéi flow between the
exterior .and interior of ~a well flow conductor
substantially as described with reference to and as
illustrated in any of the accompanying drawings.




