2118998 -1- VALVE This invention pertains to valves and in par‘ticul ar to a C
ual val ve device utilizing: a sleeve valve coupled to,a ball valve,

pressuresw fferential sensor, and a valve positioner and -ope i @
ng or operating &arth wells, it is highly deswablf&e’il t£8 Qé
N

Vihen dri

appar at n the well which may operate to maintain pressure control and
prevent ™Bf owouts" by closing off wetd=overfl ow near the producing Q};
formati on and providing nmeapns to introduce heavy fluid into the well to '
"kill" the 10 well. One slch systmshov\n on p. 813 of the 34th

revi sion of the "Conposite Catal.og field Equi prent and Services" and

I s descri bed asThis' lihvektkcbd Ipersainento Halyesyandmm pgutia@slaruner ous

downhol e dgvg [ t dator mandrel
control Iiﬁea&%?l b ocC ?iel%tlﬂ]lz \%lgé%egge&%%g gtoggl%;}/ adgtlonal

surface puhpt gV“édm pﬁeﬁt‘eﬁ%’%Qiéf¢@lﬁhaéd5§@5%pla§adpﬁeﬁm to the well

annul us at Qﬁtﬁjﬂefragﬁd do&iiRld.cated systemw th fragile parts of this

type caqul d no;tmﬁ_1 SFQ Efﬁd on to 20 remsuF oper abl e over | qng peri ods

when used in 19 £, 9PRFR NG, 858t redteds tighldquent i npact,
conpr essi odesiratdiiel eo. have) Eppgratusl mrﬂhenaelbmﬁmdmayxmpea:atel kbi ng The

val ve of t t p. aII us, .devi ces '
required |ﬂgjfrﬁéeaeiz'bg%ggg%%gr"llqgﬁaggy&?ac% St ane(ri‘laqwé) %‘ﬁa‘f °@ér‘9y in close .
formati on Off f4edd anerflem near the mqﬁa@éageﬁomtalonoamhmqvnglmuu d to be

punped ' n mé’&?é”&':l &ﬁti-@d&&e Heﬁ\#?“fl@m idtBUshe YRIIME thOFk 1SS ithevel | s

conpri 3& . a tubu housi ng, connectable to well tubes at
bot h ds ng a | ongl tudi nal flow passage therethrough and at | east one
fl ow passage t loneughch asystemiisnghoval loni pt e8s2aifl nfesadch [rmvdistiodi nal fl ow
passage; c,giéol'.%g O£ ttgg rg(? H.'f?aﬁé'éﬁﬂ%ﬁh@gaﬂi&” 35 controlling

flowthrou saldwa and ongl :
Serv1ces“ and is descrlbed as a "block-kill" system. This

system requires numerous downhole devices such as a

15 block-kill actuator, an actuator mandrel, control line, and
a block-kill valve which are operated by additional surface
pumping equipment pressure required to apply pressure to the
well annulus at the sufface. A complicated system with
fragile parts of this type could not be depended on to

20 remain operable over long periods when used in well drill
pipe as drill pipe is subjected to frequent impact,
compression, tensile, torquing, and combination loads while
drilling.

_ . The valve of the.present invention replaces all the

25 numerous devices required in the above described system and
operates automatically in close formation outflow and open
wall flow passages to allow killing fluid to be pumped in.

' According to the invention, a dual valve for use in.
wells comprises:

30 a. a tubular housing, connectable to well tubes at
both ends, having a longitudinal flow passage therethrough
and at least one flow passage through said housing wall
intersecting said longitudinal flow passage; |

b. coupled flow control means in said housing for

35 controlling flow through said wall and longitudinal flow



-2 passages c. -unl ockabl e | ocki ng means for | ocking said coupled flow
cgntrol neans in operating position with said |ongitud- inal flow passage

ope€n to flow and said-wall flow passage 5 closed to flow d. senso,
~means to unlock said |ocking nmeans when pressure outside the val
exceeds a defined pressure in the valve; and e. operating neans in d

housing to operate said 10 coupled flow=-@entrol neans closing sai

| ongi-t udi nal él%éé ge to fl ow and openi ng said wall flow passage to
flow. The |nvent|on vice preferably houses in one rugged unit, which may
be included in well t@hi ng“‘HiO"&PPF‘F gPﬁ’ém‘-h BReaANS vEPN e legkinde Bt GOuRlES e

val ve, an annul usrwwemteolSmearssenﬁprope&alteag pesiticaniwight beusl OV tird-v €
cl osed, closing the \Ngé fl ow passa e 'g”he %al | .val v nnuﬁssa e
i nflow and posi t i HiitgiWe BESTFFEd OBST aI R Sk hr 9
housing. As the wllosedi sopbliw:i oned | n this position, an operating spring

i's conpressed to furnhsh 08@5&%& nﬂe£H§C @r@lock salérh‘io&ﬁli?{ knéaﬁl%‘eﬂvh"eHn
to the desired dte&th in the en annul us

res t he
val ve exceeds hoUuiSRFUERr SHERLIS o"v?%é’?éé(&e%f"%%@%r% frs‘}é’iegepfﬁ%s% vE ey

prieset anmount, thealsensardunl ocks the. p05|t|on| ng |l ock rel easing the

conpressed spring to glose éé‘ tlt?l.%ll e}n‘éelirn %Qfé ”QoSLIeioigaﬁp%%até

flow, and opening the $leeV OW passa purrped‘dl n
“fromthe wel O arcavpledt Elow | caritrolde| heans nalcvsllml Isaned véongitiuddnpl tflew

type shown in U. %;alzegér‘{:o'\ﬁovﬂaﬁéo %é?inthsQ?é‘tvSHl '%%ﬁ' éé&%‘ér EBrE‘JF&P' by

reference, is uti in the presen nventi on vaIve coul d be of
30 the type discl osedPfn igven F%‘feﬂ?"?xﬁe ‘prgggralt@g tB°‘Ffree"dd1’6r Ongj |ruIgaRE
prior art, a flapper,t wheckahig beuischegiedt iini zed)l Theisenmorddillondpe, a

emhodi ment of thapesgiiyd NGRHIEAD ds° & SPELE LaRET 4 fLhonld dhedistier
15 sensor, a lock positioning the sleeve valve closed, closing
the wall flow passages above the ball valve to annulus inflow
and positioning the coupled ball valve open to -flow through
the housing. As the valve is positioned in this position, an
operating spring is eompressedjto furnish operatihg force..

20 . -~ The valve is then run to the desired depth 'in the well
and when annulus pressure outside the valve exceeds -housing
through flow paSsage pressure. inside the valve by a preset
amount, the sensor unlocks the positioning lock feleasing the
compressed spring to close the ball valve, closing off forma-

25 tion flow, and opening the sleeve valve and wall flow passages
to flow pumped in from the well annulus to kill the well.

A main ball valve device of the type shown in U.S. Patent
No. 4,140,153 to Deaton, herein incorporated by reference, is
% utilized in the present invention. The ball valve could be of
| 30 the type disclosed in U.S. Patent No. 4,289,165 to Fredd or,
like the prior art, a flapper type valve could be utilized.
The sensor in one embodiment of the present invention is
a spring loaded differential piston which is moved by -

35



. -3- greater pressure outside the dual valve to conpress a spring and
/\operate a collet type | ock positioning device. The sensor in another </
gQdi nent is. a nunber of precharged bell ows which-react” to pressure
Nde. the valve 5 and operate a ratchet type p03|t|on|ng | ock. Both
--enfyodl ments of the invention valve nmay be reset to operate repeatedly while
ace in the well. The inventi«@s provides an inproved block and kill .
val ve whic s sinple and ruy d Qugh_1o he used in wel |l 10 drilling
o pe. Ak, BEEPRe, ubshie e, SUB1 Yoty 5, EORPRRR A APRIPY val ve i cn
aut onmat am&ldpﬁreperat@dhﬁttenmm peaitionigigpdepiessure differentials are
present. Opegat 5?‘95&'[ %Hﬁﬁﬁh&@kﬂﬁ%d%@ﬁ@ vs &N “ﬁ\ﬁé’f\@ ve may be reset to
from

operate repeate be| retrleve well ., Reference is
- made: t oPYeRRAFIEH %’sm‘*lsh"’ qqtgﬁpep{eﬁsgrgnaugqu% the Eplvet | onal view
- of | B eaﬂimdip&ateoi ﬁd&nenveppe Posditabnimd ickhal f seclt i oned, show ngI It he
val ves posit Lt ¢ op.in a we
Figure 2 (Agg(r% ch|9dsl%(% ?h§fsafévgglggﬂg}€rm‘§l ?%gséea é&%%?a ?on Figure 3
(A and epexgtenrepgatetdy whidei iemlage imctheyselial ve of the present

- invention imhel eMeénidn b&b@ldé#ﬂanﬁﬂﬁroéﬁﬁ bloekeand kg 1t va1yal ves ‘are -
positioned tq o te ure sho val ve of F| ure 3 after
‘oper at | $t<Hrit§y gnélq sang g %) (f}feg i &% W4 he | ock mechani sm of
t hey@nbduxti leimg pipéd-i guthe 3nventiun hdsbepkqurdeslan impmbved Figure 6 is?

i gur o B nd SEHESRaYethfon ditohBFicdt ?%%E?Ng%@é g &2 Show ng ¢ he
dual vaPEQﬁ@POaPEEkEﬁiHh@ep§§¢$$4ﬁ? ﬁéff¢¥ﬁntﬂﬂ RER P#ﬁﬂ?nwell the valve 10
Operating pressures may be: preset, and the valve may be -
reset to operate repeatedly without. being retrieved from the
15 well. '
Reference is made to-the-drawings, in which:
Figure 1 (A and B) is an elevational view of an
-embodiment'of-the invention dual valve, half sectioned,
showing the valves positioned to operate during and after
20 installation in a well; '
Figure 2 (A and B) is of the valve: of Flgure 1 after .
- operatlon- - _
Figure 3 (A and B) shows another ‘embodiment of the dual
valve of the present invention in elevatlon, half sectloned,_
- 25 whereln the two valves are positioned. to operate; '
Flgure 4 shows the valve of Figure 3 after operation;
| Figure 5 is a fragmentary enlarged view of the lock
mechanlsm of the embodlment of Figure 3 in the locked
p031t1on, and’ . o ' : TR
0 . - Figure 6 is a fragmentary enlarged view of the lock

(LY

mechanism of the embodiment of Figure 3 in the unlocked
position. ' '
Referring now to Figure 1 showing the dual valve 10
locked in position for installation in a well, the valve 10
35 is provided an appropriate_top'cohnection 11 and bottom
connection 12 for connecting the valve 10 into a well'pipe
string to be lowered into a well. An internal profile 13 is



35 is provided an-apptopriate top conneCtion 11 and bottom connection 12

Eor, connecting the valve 10 int.o a well pipe: striing to be |owered i a -
L=~ An internal profile 43 is -4- provided in upper connect or . The
_upper end of operator tube 15 is slidably received in upper conne bore -

_16 A downward facing shoul der 15a is provided on operator tube 15 to -
conpress operating spring 17, and a | ongr#udi nal bore and 5 fl ow passage

15b-i s provided the hrou nppect e upper
305t no 16 ar - EREASAS ol iter (AR AC T e Lipek SiP RECGhEFalE: PP

ere Housing 18 i s
provi ded vmtr1|tuh3rﬁéll%rﬂ&ydéb1YZQ?Qﬂ4V69pb%lQRP%? &E@n?ﬁtQEhpeﬁepf A

‘bperator spri ncao%wﬁpglﬁaa&gnsﬁamm a.%a E‘epéd%\&ﬁéde&d dﬁerratatomtfdomsng 22

20 presses throu

nsor seal
25 is provided $h @HPE??%P@H'BE?‘B%F‘?% ? g?‘?ﬁgt ??nﬁéﬁ \a doali ng
pi ston 24 Ry hoﬂiiwngaggagé\tlsbeastpMdpdrthéﬂei:hmughowtlt@rl polmmesitoy 27.

A seal 2815 2150 (& SXLAEL L0t oSSalln GoiRRGY 1PN Biirddy 10 bASCEedies g 15

27 above their read seal I N _sensor piston 24
slidably seals. mere@othetlnmeglldaoof ﬂmvéuaa'aols th?oerseslde%wtﬁt aRtRIMAdor e 31

s prgw dfed I rgﬁdmabe\éex fgﬂappbsmétsiaeazloﬁndugmopraéazapaator nemriing t he
“outside of operator .tubpe g t s
i nstal I ed over Jc%@"ﬂpBe?tcgh(fpﬁ'n? n%?e Kglg g?l% ai ﬁégplt e%Eleo Azj

~knsert 35 with

R, M

L PLMT PR L PN B A

R | KO

e st

serews 36. ,Sealpr¥ssesi thidughs sihg 231@? tthsaxmmroeeﬂa@f- rRpnSeEcPist on Lower

connector 38 is, 2£ONACELEY 310 1LOURSy AU 101 el Qas@ﬂfez?»%sam Esalred to

ne port IS rova% %5 operating
tube 15. A charfiuedagdsRd §icabiy ‘F%alf’@ﬁnﬁﬂsﬂ?f‘t tPhRISIGy 28r i¥sert 35,

éngageabl e by spadany peve @78ULE gRRvAdad! Of MRshsdngSBR magbu #8.isSeat -
Ind oper at | on GHApSFRovifert ok, Pt Sehlr nddliiis, dhaolE BB CL 0"
s describgg i RU.aBoveatisxir Nonndctitly rheads 29 .haRhother seddvd@eims
lrncludes ShOU|C§3hsor piston 24 slidably seals it to the outside of
| ' operator tube 15. An internal bore 31 is provided-in the
lower end of piston 24 and groove 32 is formed in the
outside.of_bpérator-tube-15. Collet 33 with arm lug~
20 portions*34.is installed over the upper end of insert 35 and
retained thereon by set screws 36. Seal 37 slidably seals
inseft 35 to oPefating tube 15. Lower connector=38-is
connected to lower housing 27 at threads 39 and sealed to
 insert 35 with seal 40. At least one port 41 is provided in
25' operating tube 15. A chamfered shoulder 42 is formed on the
lower end of insert 35, engageable by secondary valve
- surface 43a formed on seat member 43. Seat member 43 is
connected to operator tube 15 at threads 44..

1y 'The construction and operation of ball valve device 45,

housing in.lower-connection 38, is described in U.S. Patent
No. 4,140,153. The ball valve device 45 includes shoulder -
42, seat member 43, control arms 46 fitted to ball member 47
in frame 48, seat 43b formed on the lower end of seat member
43, and shoulder 49 in lower connector 38. '

35 Figure 3 shows another embodiment of the invention, in-
which valve 50 utilizing a pair of bellows: 51 with lower

ends joined to body connector 52. The upper ends. of bellows



42, seat menber 43, control arns 46 fitted to ball nmenbér 47 in frane 48,

- seat 43b formed on the |ower end of seat menber 43, and shoulder 49 in \J
| connector 38. 35 Figure 3 shows anot her enpodi nent of the '

i tion, in which valve 50 utilizing a pair of bellows 51 with | ower ends
__,\J dto body connector 52. The upper ends of bellows -5- 51 are joined
. to ring 53. 'Ring 53 is secured toglatch tube 54 Wi th screws 55 when

bell ows. 51 are .in slots 56 provided for .the bel n latch tube 54. (o

Bel | ows 31388194068 53 FHRF (5 +gaRiRY e%:’sdﬁesﬁﬁ‘éﬁeg’ecf" hFE?lha‘?qlﬂ? by | oosening ~

l--screw 554 with sscxéwsopBrwhen paiiageﬁB&reOlaobﬁqtqoﬁéspm'erﬂegas into bell ows
oL AN gRORESRAIRE T AN LAAL °0L 10 pRER0Ts S LRaSERhg 1P charge Th fhe

bel.l ows "and "passages are” cut: _near ower of latch tube

54 throfigl bRidas PXREsus® ghayged gbpfeernaddy By %9?5&&éﬂﬁt$¢ﬁfw|Jbe 65 (see

al s05 10 gealtk 04t e%p'éni‘ﬂé @ssag@@v‘ﬁsﬁ 9 a%h?tpﬂfééélﬁ@@d k8 Q’HRPSEd slots. 62 in
the Iovver aﬁ?o s’ﬁ'ay connector re.retai p| vot around

pi ns 63Pe f BHR% RRPSIHG %%a-ataé‘%f EF%Be’HPgeFF%% %7nd" of slots 59 to
cam pavws&aﬁoth@tcma&gd Driteiaf beljoge nand pabssiigéset I516ts 5T had ovver end of

latch 1 [ I t u ¢

| ongi tu?imna1tl %Fot\?v"Zé éé‘é’gﬁe %Q EQF%%(HQ'S&% ?hro &ﬁ‘gg’pgr g"t&?ﬁ ube 65. An

oper at i 15§ DAY engER b?%%@sﬁlom!rwatllmetageuﬁ\dﬁ@leyalsm | east one port 69
s mOVIEdgdréél 3 Wha 65, . PaWaedleo78rs | podakliynedairs oppbgedSsldtsconnect or 72,

At | t t ded I 73, th '

enbogﬁrsréﬁt 1Bfﬂﬁ1 ggs%’h‘% cfi\?or ¥ eq?é{;gsegge@_f‘goum Q% %éhy gger at or

_' depend| ad opieeth dirohnd spins. z§3par€-$mmrmr swefacesTs4andi &6 auee enbodl ment of
~this i ”‘fﬁ%éé’ dé'é‘l‘@ﬂek”e@ of E18LL ]tanQmZ%avS @5‘3“%1:3%1 if not in

" the runni ng operatin OSItIOI’] own 1 n ure ﬁhaCEd i n pOSItIOﬂ

on the %Ffaf:eewgﬁmgm ﬁ'@“&b\}aﬁeﬁh §hro @Bﬁe}o‘gﬁme&ﬁ eselr%& g tube 15, to |
MMVS opeuBki 54 1sikaldbgéld\Wd@kEbNd camming surface 66. A

longltudlnal flow passage 67 is prov1ded through operating
- tube 65.  An operating spring 68 biases operator tube 65
upwardly. At least one port 69 is provided in tube 65. A
-seal 76 slidably seals tube 65 in connector 72. At least* i
ZD'_ one port 71 is prov1ded in lower housing 73. ' :
| _ Either -embodiment of the present invention may: be
preferred by a well operator depending on conditions in a

| particular well. : . .
a To utilize the embodiment of this invention shown in
25 pigures 1 and 2, the dual valve 10, if not in the running
- and operating position shown in Figure 1, is placed in
pdsition-on the surface by pushing down on the upper end of : <
operatlng tube 15, to move operatlng tube 15 downwardly
_ (dlsengaglng valve 43a from - shoulder 42), compress1ng spr1ng _ El
30 17, rotating ball valve 45 to open flow passage 152 to flow
while moving ports 41 below seal 37 to close flow through
ports 41, When groove 32 on tube 15 is 0pposite'lugs_34,
spring force in the collet arms 33 moves lugs 34 into groove
‘,32'and compressed spring-22~mQVes ring 23 and piston.24 down
35.  and bore 31 over lugs 34-to*loék:lu§é'34 in groove 32 and
' operator tube 15 and the valve 10 in running and operatlng
position. '



( di sengagi ng val ve 43a fr om shoul der "42)', conpressing spring 30 @O -
rts
b

riot.ating ball valve 45 to open .fl ow passage 15b to flow while novj
4\I/below seal 37 to closeé flow through ports 41. \hen groove 32 el 14

i's opposite |lugs 34, spring force in the collet arms 33 noves |ugs 34 i nt-o
groove-. 32 ‘and conpressed spring 22 noves ring 23 and piston 24 down 35
. and bore 31 over lugs 34 to. lock lugs 34-6r groove 32 and operator tube 15

and-the valve 10 in n p [ [ 10 is
tH'én connected into 'fhlé %’F@?a%)dlg @f,%é %gﬁgém%r% 0 g%s Igféd g n the
wel |. As ball 38d \ﬂ@wseﬂst%piaﬁlrﬁ%d SREP W8I £ ?lmlmayl\ﬁc y4$ hr ough

f1 ow passage 15ps @eth,Newblwy RIRY 1 0E T ntaigyr euejm- mﬁebay%hmgthﬂoﬁ are '

‘bel.ow seal 37. e en r u siyde . val ve.
10 acting thr ouﬁ%gsééét g‘%é-'/aé%dg -nt%hﬂé'ga d%gs}'l r entl gl ?s%t)gnl argegﬁ%gt ween -
the inside & saxé Elowndeahe3but Shdthefevens| pﬁisqur@dmeth%we;éward force '
on piston 24 Suéxfxﬁ&lﬂ'lbg{:?l&&’ %féooslwemtamﬁ@%%wawa td) 27af 8h Cage Of

conpressed spring orce produced by pressure in 1l ow paSsage 15b

acting down on Sealesddffersnii@laPiptan Gvear batraeinthRelnidds @f 8fakeal 25
to the inside ofosa@ tBE, opisiden oZ4seal &5 ppodures ens upgasdriorge2én The

rate of spring 22 sel ected to determne a 15 eS|r pressure
di fference bet V\B?e?ltcﬁglz]g {‘) % g‘ar% VeETols| efqogwlngsa%wen fgg and
greater wello anfiotees pfesoupressedsspeing 22aand faraeopredeces dyon 24 up.

: d t t 1 th d
_gprf‘LgS”DgZ”ﬁgl%P{ oA E@%&Ewﬁw%&ﬁ&r&w& ohSsgbrug: the upper en

‘$pring 17 nai nt‘é’r’l’rfse gbv%’rsdm&l §e%né/r(?5'eF§%| 4 %gg % an?ﬁre}o(r)e(szzﬁ]d
Fugs 34 out war didgiae @lfosyﬂ 30, pnsbomm sovés o &%mpres$HQSISPg1hgeZZUbe 15
Conmunt cat | on v TatBrBESedkindy SatiRy bespRbadfectid £3 MESMRE & |
fI ow passags 1amemdv\eresmer |de\;ﬁ/f(ar¢rgm @egyeen |Well tube pressure in
valve flow passage 15b and greater well annulus pressure
outside of valve 10 to move piston 24 up. Upward movement
of piston 24 continues until bore 31 is_. above: the upper end
| of lugs 34 unlocking lugs 34 to be moved out of groove 32..
20 Compressed spring 17 maintains an upward bias on operating
tube 15 sufficient to cam. lugs 34 outward from groove 32
 with cam surface 32a, releasmg the tube 15 to be moved up -

L4
-

s LT

O S

until ports 41 are above seal 37 and in pressure

_ communicatioﬁ with ports 27a, and ball valve 45 has rotated

L o 25 to clqsé flow passage 15b and well outflow (Figure 2). If

'g_' - ' required, fluid may be pumped down the well annulus-through

L o ports 27a and 41 into flow passage 15b and up in the well

h ‘tube to a level sufficient. to overcome well pressure on the:
lower side of the closed ball valve 45, "killing" the well.

'30' ‘To reposition the valve 10.to.operatingvbosition,
reopening ball valve 45 and closing ports 41 to flow, an’
appropriate tcol may be-lbwered-in the well tube to contact.
the upper end of operator tube-ls.and push it down to.
reposition valve 10 in locked operating position.

35 To utilize the embodiment shown in Figures 3 and 4,
bellows 51 are pressure charged to a predetermined pressure
which will automatically operate the dual valve 50 when
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"'41

reqU|red fluid. may be punped down the well annulus through ports 27a and.
nto fIOM/passage 15b and up in the well tube to a |level sufficient to \)
donme wel | pressure on the |ower side of the closed, ball valve 45,

} !ing" the well. 30 To reposition the valve 10 to operating
~-position, reopening ball valve 45 and closing ports 41 to flow, an

appropriate tool may be |owered inythe well tube'to contact the upper end.,

of operator tube 15 and l?ush it down, 1o ryp05|t|on alve 10 in | ocked ;,,;
oper ati RFeFEUFEi YiFsigs the valverds,slightdy; greatgfo iABnPres®We in Figures 3
and 4, hm. lbemdsoﬁé. 54.e fEceslves 50hasgin the apprated qosinédn pagessure which

Wil aut %%I s‘q (}%er?telg tnnfﬁthﬂgl r @é/letlgge&\hgg trhe rzglglj;gssure out si de

t he val Ssure If valve 50 is
in the mrateopcwsﬁlpnoﬁSa%h%bm Fmtmeg@r by4pushing, dowpeon difissi ti oned to

- 'the rsm roesaaé&naeél bpeFatdt tBENes m&hguwsa&:@tla sht&gtuiom on the 5
. upper erator_tuhe 65, .down, ."ratchet 'pf%t ﬁg 64 by paw s 60,
BYSHR safd e

conpr es YSB?Y W?Fgglﬂgr FB"’%’QQ (B o TP R ng bal |
val ve 4seapef0, Tdrel pmeasnmge bHidr gelve 4klopens Sthergivessiuns t he bel | ows

extende%ngga ef&rabaﬂgwa §PQ«%1%%1HBV@E&' b%‘i'lbwgnei&trﬁ'%dt whg 54. Cam 10 :
S

surface 4 are constantly urgi paw s 60 into engagenent wth
" teeth 64%eNtingea gnSteptrapvArd: publ om 1@?#5 etwpe 54-5 §amomatical |y | ocked

I N gewn ReFhbeNdbnPRRbE $§ ARJ6hSEar IyOQEifs ;{am% Bogwitn 5). Ports 69
are now bel ow seal g and. cl osed to flow and ball. valve 45 is open 15 for

f1 ow t hrggaeReRy, Witbs 55Rts 4 98 tWbRuPIn PPEEREH. 0 h&3val ve 50 is then
connect ciherafore, Vi Iautubutmailhzomeclaﬂ i 1omt doWhepmsaJtlzonoby heawdassi red dept h.

- When wel [ & e ld | ve ough ports 71 in
- housi ng #’3 ggéﬁ?%% éaergm%s Ee‘%&v\%e\r?}out g?%tésl atc%gt %'(;a 54 and 20

i nsi de tﬂ?&??’nﬁeai]s é’né"@oﬁ:l‘%?ﬂdort% lows, adoRaltl t Yl s 49sF PR8Farge in
bel hgws fot, fibe Wdugnnﬂwmwsegeuw, G@TRhEwS efn FiGueBOB! erthel he bel | ows

and rqu,%lbgt 56] ts”llﬂeﬁd' M&tegarfhto a well tube and lowered into
the well to the desired depth. When-well annulus pressure .
outside the valve 50, acting through ports 71 in hbusingi73
up through clearances between outside latch tube 54 and |
20 inside housing 73 and connector 52, overcomes the pressure
charge- in bellows 51, ‘the well annulus pressure compresses
and shortens the bellows and movés-latch tube 54 down. Cam
surfaces 66 are moved out of engagement with pawls 60 and
éam sﬁrfaces.64 contact and cam paﬁis 60 around pins 63 out.
25 of engagement with teeth 61 (Figure 6), unlocking tube 65 to
. be moved up by compressed spring 68. Upward movement of
| tubé_65-moves ports 69 above seal 70 and rotates ball valve @
45. Valve 45 has closed flow passage 67 to upflow and ports
_ 69 are above seals. 70 and open to flow through ‘ports 71 into
30 and up flow passage 67 as shown in Figure 4.
An appropriate tool may later be lowered in the well
tube to engage the upper end of and move operating tube 65
down repositioning"the-dual'valvé 50 for repeated operation.

35



su'ffacés 66 are noved "out of engagenent with pa ces 64

contact and cam pawl s 60 around. pins 63 out 25 th eth .
6T“(F|gure 6), unl ocking ‘tube 65 to be noved up b Hﬁ@ﬂﬂg ﬁb @Q/ ;-
Upwar d movenent of tube 65 noves ports 69 “#ove s aII

val ve.45. Val verAfmdas cl osed fl ow passage 67 to upflow and ports 69 are

above seals 70 @and wdhrao h, I nt.o and up fl ow
-paggage 67 as s bwan%ﬂfﬁg&%%311£%&n %%proprlgﬁec?TﬁﬁISI ? | at er be | owered
inthe well tube to @angagdubhdaxppmsiagd ofnreutaipdectopeeld: itnpesude BEhdown

repositioning the dual Yahye g af SHRARGAIARE! Aldv Basdfye chEkbtifbubn A

dual valve for use in well s conprisi g a tub ousin connect/abl e
to well tubes at both eR8S, aﬁa&ﬁﬁﬁta° %nﬁi?ﬁdFﬁﬁﬁaqq(ﬁﬁrﬁaggagé1?h@?%ﬁ*ﬂgough
and at | eass one flow pmsagm&éﬁseugbngasaidhmuﬁgﬂ@dinal flow passagé}

i ntersecting said lqultggkﬁgg qu 8$§roug aRs lco egod%ﬁ%%%B tral neans -l.

in said housing for tontro sai udi na
fl ow passages; ¢. unl o@kﬁabr@lllc;@kmgwn@mwghosai@mlﬁgaaéu lpr@eapde@allo
flow control neans in oggpa giiﬁkd@@%‘t'on with said |ongitudinal flow

assage open to flo flo ¢l osed, jo fl
Sensor mean ciniagkapty JorRing means” 2o obciind oSrid St the

sensor means to lﬂﬁbcﬁn
val ve exceads a definedfﬂoesemnurolSmeans in operatingIpesvﬁionawx&hdsaad

operating neans in sai dlpﬂﬁhﬂﬂnta(i OPEL t ?Q%éjeang lj,e%flgm&og%olsﬁ%gcvs

closing said | ongitudina OW passage openi ng sal d wal |
passage to flow 20 2W311Afl,%'ﬂ \Réséé%r@l%dttéod-’a?% 1, wherein said

coupl ed flow controlg JTeanserzeP idshs'PRS" uaméclkmg%&dvaw&&n \itlaing | veHegi -
tudinal l'y bet ween open and cl osed pOglthﬂS nd coupled s
pressure outside the valve exceeds a e ined pressure
15 in the -valve; and
' e. operating means in said housing to operate said
coupled flow control means closing said longitudinal
flow passage to flow and openlng sa1d wall flow-
' passage to flow.

20 2. A valve according to Claim 1, whereln said coupled flow
control means comprise upper and lower valves movable longi-
tudinally between open and closed positions and coupled such
that when said upper valve 1is closed, said lower valve is
open, and when said upper valve is open, said lower valve is -

25  closed. ' ' ' '

3. 'A valve according to Claim 1 or 2, wherein said
unlockable locking means comprise: '
- : a. a longitudinally movable operator tube" having a
groove thereon-

e

30 b. -a collet in said housing having at least one arm with
a lug portion, said lug portion engageable in said
groove; and _ '

¢. means retaining said lug portion ehgaged in said
groove, '

35 4. A valve according to Claim 3, wherein the defined press-

ure includes the pressure within the longitudinal flow
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t hat when said upper valve is closed, said | ower valve is open, and when
- "said upper valve is open, said |ower valve’'is .25 cl osed. 3. A val ve
;according to Claim 1 or 2, wherein said unlockable€ Tocking neans

conpLissge: ‘a. a longitudinally novabl e operator n oove
ther%; 30 ' b. a collet in said housi nﬂmﬂﬁ" Emnmﬁum one arm
ug porti‘on, said |lug port|0n4gngageable i if s&i d®gr éove; and c.

-meansS retaining said lug portion engaged in said groove. 35 4, A valve\)
-accordi ngPP8%%i m 3, wherein the defined press- ure includes the pressure
wi t hi n t he.| ongi¢aidienalccbraimg tpXisdge 1- o5. 2, wherdire smidongilogk+o Cl aim 1
. or 2, whe n ¢king neans conprise: a. a
--Iongltud|%§+?yﬁﬁ%§g Iég%ﬁ%ran%gl%%be having teeth 5 t hereon; b.

a | ongi t udi naldy rmvlaﬂﬂgetpéﬂ-%ﬂl]tmb@@%?oeﬁérﬁ@%afr\tbeoﬁ‘@tvanﬁr tegbl havi ng
' | et one slotthggégh through said sl ot haV|ng a camm.ng surface in
each end; 10 at a t one I VO anchored in the
housi ng and ex@endi han‘ﬂh'i' i&l By hl?E‘E*é E‘P‘H’dda\ﬂl havi ng at
| east one tooth thaﬁdonpeﬂdt@mnﬁm&dehénamymai dammaumhecslbn ttheréower end
of said latch tub n %hﬁ t uhe th on 15
upward novenent o&h§£8%hfa? o% gﬁgg E %y) %an#gur%gge in the
upper end of saidepdtch tube slot to pivot and dlsengage sai d operator tube .
t eet Loon downwgy d PvieEBE! ofd ﬁaauci {6bab1panchored ALy AneE haag@hgli Ng to

G aimd4, wherein th% egit.]esr%l %Hroug salgofgéclzhsetube slgt?hs%lildder .Jl.n the

S

(¥

- . housi ng;

: having at least one- tooth thereon and cammable by
said cam surface in the lower end of said latch tube
slot to pivot aﬁd’engage'said operator tube teeth on -

15 upward movement of eaid latch tube and cammable by

said cam surface in the upper end of said latch tube
slot to pivot and disengage said operator tube teeth
on downward movement of said latch tube.
_ 6. A valve according to Claim 4, wherein the sensor means
20 comprise: | ' .

a. a shoulder in the hou51ng,

b. -a longltudlnally' movable piston dlsposed in said
housing around said operator tube and slidably sealed
to said housing and said operator tube; and

25 c. a resilient bias surrounding said tube below said
o shoulder biasing said piston downwardly.

7. A valve according to Claim 5, wherein the sensor means -
comprise at_leas; one pressure chargeable bellows: in the hous-
ing having one end connected to sdid housing and the other end -

30 'connected to said latch tube, said defined pressure being the
| pressure within the bellows. _ _
8. A valve according to Claim 5 or 7, wherein said operating
means comprise:
a. a shoulder on the operator tube;
35 b. a shoulder in said*thSing; and3'

c. a resilient bias surrouhding said tube between said

shoulders biasing said tube upwardly.



b." ~~a '-I'ongi tudi nal | y ‘novabl e pi ston di sposed i n said housi ng around said
o;tl%r ator tube and slidably sealed to sa“ﬁmﬂ

L“!Lm:iumld operator tube;
25 c. a. resilkent bias sur e bel ow sai d ]

shoul der biasing said piston downwardly. 7. A val ve according to Q
wher ei-n 'the sensor neans conprise at |east. one pressure chargeable b :
in_ the hous- “i ng. havi ng one end connect ed t@9%ai d housi ng and the ot end
3Q_, connected B0 sai dralakchctattingsso dChisin 26dwhersinisaibeup@ert valve is
pressure within the, beld Qgﬁe Galve AndoLy s %%%dibgﬂ;é qsChabg P t&?e?val e,
wherei n sai d operattng neahs conprise: a. “a shoulder 'on the operator 1
35 b. al8kod dEalye) 3eferdiadsitey; Chaim c3, &heesin saidbirgsaining
surroundi ng sai dpbse {eEWBERe S nehsehsl meBhadshikomi d tube upwardly.

Type valve afd s3d IBMAL GaReBRUnE TG Iagns ohlbe hrsels eduf pst Tiéne
according to C abias 3is wheoel nspding.retaining nmeans is a bore in the sensor
means piston. 5 ,,11. Vv i t aim 5 , \é\jq%r i jd
resilient bias i&2& coi isf‘%irl%é %g?’gAr}\%aI@eaqé"cc%}r _ci‘l"}%ret%g aldrsn &pse\?he?ne‘? n
sai d upper and | équer alyes are cuipdpd b \aragxesneien of shetorengsoratiere.

tube. 13. A dual j¥al Vg duall Y8Bvd Eobehbss, irsWeitant sdddvantsatby dd Bedclhed

with refere &e to, or as shown in, Figures 1 and 2 or Figures 3 to 6 of the
dFamjngs. 1520 ZBt%OF rence to, or as shown in, Figures and 2 or Figures

3 to 6 of the drawings.
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