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2165908 WELLHEAD CONNECTOR Background Tnis invention relates to devices for
connecting well servic:ng and |i Ke equi pnent ‘to wel |l heads. Tne invention
particularly relates to renotely actuated connectors especially useful for
connecting and di sconnecting equi pnent to and from underwater we

nunber

I a4n
of renotely actuated connectors have been devel oped and aggmgggﬁbbﬁ

used- during well servicing operations. Tnese renotely actuated connectord’
el i m nat e manual connector operation and repeated requirenments for -
expensi ve divers wnen connecting well servicing equipnment to and

di sconnecting it fromunderwater well heads. One of these devices is
described in an article entitled "Latcn System Speeds Stem Results" on page
43 of the February, 1984 issue of "Drilling Contractor"™ nmgazine, which is
puolisn- ( ed in Houston, Texas.wfxewbhiescohnNEWaOR Ser connectors, renotely
operated by snifting tools ang—used—turderwater—tm—ocean floor well opera-

tions,

arBackescdoseéd in U S. Patents 4,307,902 and 4,411,455 to

Schnat zneyer. An exanple of a hydraulically actuated connector which may De
renmotely actuatBali$sishennipn DedatPst et diB3Te 97flot ocWhheicamnB. wédridri CK
Tnese connectors can De_di sconnected wtn pressure in tne connector bore,
resul ti nga5Y Posay bpad| d3520fIFRRTER e KOG I PAdE he RBEI 18N8 NFddMus

di saster.

particularly relates to remotely actuated connectors especially
useful for connecting and disconnecting egquipment to and from
underwater wellheads.

A numper of remotely actuated connectors have been
developed ahd are oelng-used_durlng well servicing operations.
These remotely.actuated connectors eliminate manual connector
6pera€ion and repeated requirements for expensive divers wnen
connecting well serviciqg equipment to and disconneétiﬁg it
from unﬁe:water wellheads. |

One ¢f these deQices is described in an article entitled
"Latcnh System Speeds Stem Results" on page 43 cof the February,
1984 issue of "Drilling Contractor"™ magazine, which 1s puplish- (
ed in Houston, Texas. |

Examples of two riser connectors, remotely operated by
shifting tools and u;ed underwater in ocean floor well opera-
tions, are disclosed in U.S. Patents 4,307,902 and 4,411,455 to
Schnatzmeyer. An example of a hydraulically actuated connector
which may be remotely actuated is shown in U.S. Patent 4,337.971
to William D. Kendrick. These connectors can pbe disconnected
wlith pressure in tne connector bore, resulting 1n pcssible loss

of pressure control of the well and serious disaster.
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According to the present invention there is provided

. a remotely operable connector comprising:

a. a male tubular connector member having resilient

and

seals and an exterior groove thereon;

b. female connector means telescopically and

sealingly engageable with said male connector
member, including latch means for securely engaging
said female connectof means in said male member
exterior groove, and.connecting said male member to
said female connector means, pressure responsive
locking and release means biased toward locked
position, for locking said latch means securely

engaged and for releasing said latch means, and
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position, for |locking said | atch neans securely engaged and for rel easing
said | atch nmeans, and -2- connector |ock neans, housed in the female
connector neans wall, responsive to pressure in the fenmale connector for
preventing rel ease of the |ocking and rel ease neans. Various aspects of the
present | hvent| 8BnREEBEM HAR' hBbndoSRLLARM h! RrcelrRhBNee i or -
acconpanyi ng draw ngs, 1 n Ich:- Figure I is a schematic draw ng-of_-ag.
ocean fl oor vel means| kalhg TREPRESILNEadOc BFRESUSE ilRvéhe Semalethis — .
~application, whipbgnbheiBg $8rVipeedenkiigyr @el cased oFe@hieon@dckdmaniamg of the
connector of this_ invention show ng the nenbers of the connector of the
i nvention conneEFéH?SFiBﬁPESS_is_the drawi ng of a fragment of a section
al ong |inevaBiduef alipgurne f Filgurprdsestaiseentoned adeahieny ion fities
connector gl.thkBeal DYER kQPershOW Y cHEMRCLOmpdaRNAGLRd add TRved
slightly apart. "Figure Is a fragment of draw ng Figure 2. showi ng the
connect or Kbérhact uat ed. Figure 1 shows schematically an ocean fl oor
wel | head 10, utrliigaireg 12 [€nMat elohamneriabl @raodngclodr dri ofekhi Eliovrenti on
to COHHEthglkumgié¥;¥h£2tég ggﬁlﬂ%hhm%%%gégtor invention of this

application, while_being'serficed. L

Figure 2 is a sectional drawing of the connector of
this invention showing the members of the connector of

the invention connected.

Figure 3 is the drawing of a fragment of a section W/

along lines 3-3 of Figure 2.

Figﬁre 1} is a sectioned drawing of the connector of
this invention showing members disconnected and moved
slightly apart. ) -

Figure 5 is a frégment of drawing Figube 2, showing
the connector lock actuated. '

Figure 1 shdws schematically an ocean floor wéllhead
10, utilizing a remotely operable connector 11 of this
invention to connect a lubricator 12 to the wellhead for
servicing the well. A service boat 13, on the ocean
surface, has =a wireline reel 14 and a'pfessure.sdurce 15.
Hoses 16 connected to the pressure source and the.

invention connector, conduct pressured fluid between the

pressure source and connector. A wireline 17 is



servicing the well. A service boat 13, on the ocean surface, has a
wireline reel 14 and a pressure source 15. Hoses 16 connected to the
pressure source and the invention connector, conduct pressured fluid

bet ween the pressure source and connector. A wireline 17 is -3-

connected to the reel and passes over a sneave 18 and througn a stuffing
box 1 nto the lubricator and well. A handling cable 20, attached to the
| ubricator, passes over a cable sheave 21 and is connected to a cable reel
22 on the boat. After connect- ing a connector nenber to the wellnead and
a connector nenber to tne lubricator or other well servicing equipnent, the

lubri- cal@nhi@tdr dPvEiedand 4418 soa8e é?t&&ePp@r]«i’ﬁ@&'vé efpl ghy w:&ggme&t

or disconnect and raise the |ubricator or other servi ci ng equl pnent as

often as RQYIHG Box NB Wldo e | i Wi OPES Ald dSwe TDE | AVEAHd Ding QEHISLd OF
11 snown in Figure 2 includes a nmale nenber 23, having an appropriate

connect i 020Qn aitita oL re e ithd ArumOITEEd 1t Prpd Ss&€l dveeryi €ahPe eshegreni1 t o
be connected to tne wel |l head. The nal e nenber has an external groove 24, a
cam sur f aeed24s, camheltoesesta esidamid sm@al S225n ntlge onoes. neftet Scomvert -
end. An external camming surface 23a is provided between tne resilient
seal s andiggoeveonTies tiogn@emnsonriertture emblhe &6 4 x| aidesnre ¢ b rméyger 27
~whicn has an appropriate connection on its |ower end to connect the female
nmenber t otPh&NReNIREAF2 thfe ApRih ekl t$REV feR9 equipment, the lubri-

cater may be lowered and the connector operated remotely to
o/ ébnnect Or_disconnect and raise the lubricator or other well
se;v1cin§ equipment as often as required during well servicing
operations.

- Tne invention connector 1l snown.in Figure 2 1includes a
male member 23, having an appropriate connection on its upper
end:fog connection to well servicing eguipment tolbe connected
to tne wellhead. The male hemoer has an external groove 24, a
cam surface 24a, and houses resilient seals 25 in grooves near
1;5 ;Qwer end. An external camming surface 23a 1s provided
between tne resilient seals and groove.

__Tne female connector member 26 includes a lower body 27
which has an appropriate_connec:ion on its lower end to connect
the_female member to the wellhead. The upper end of the lower
body_is“cqnngcted to body 28 with thread 29 and sealed to tne

.“pody_yitn resilient seal 30. The body has a through bore 28a,
_aﬂggg; bore 28p, a shoulder 28c, An external flange 31, and
openings 32. A 1ongitudinally moveable sleeve 33 is mbun;ed

around tnhe lower portion of the pody and the flange and has



body is connected to body 28 with thread 29 and sealed to tne body witn
resilient seal 30. The body has a through bore 28a, a seal bore 28b, a
shoul der 28c, an external flange 31, and openings 32. A longitudinally
noveabl e sl eeve 33 is nounted around tne | ower portion of the body and the
fl ange and has -4- seal -bores 33a and 33b. Bore 33a is slidably sealed
to the body with resilient seal 34 and bore 33b is slidably sealed.togthe
flange with resilient seal 35. The lower end of the sleeve has a T
counterbore 33c which forns a shoul der 33d with bore 33a. The sleeve is.
firtted wth an inlet 36, which is connected to. a conduit, to conduct
control fluid froma renote pressure source to act on the seal ed annul ar
area bet ®eed Peselsi dde aad 33 akP3n. 33abimtdidatolihosehkedoty the sl eeve
bore 33b is a spring.37. Munted around body 28 and connect-ed.to the upper
end of tRed¥| ¥éEe RPERALliRNEadSads 3% and RUC S| Bl BB igariyiseakad etPto

tne sleeve with resilient seal - 40 and sljdably sealed to the::body with
resilienthgeftange witd rgsildieddy 93 s s%f? MPYEL iPhRE U5 HRF YRS
b 39 39b d 39 ch f i nt | ..39d.:i:n: t.ne |

Sl eove. RBEoR| CANSEFPREE J98. “Caeane Mo na iR S whth AR aie aor
extends $OMBOLG 398 £9RALCWItn arS iR Fh | Sudddd ok WiddhANOIN A 1! et
42, which rs connécfablé t0 a conduit,” to conduct contTol TRG TS o o

remote pEgsayie, Sedr 68nlidceChoft ridle AN & ol 68 MMHIEEHAEM SrSsaiEeé .
Mounted for radial novenent in each body opening 32, isa = =
to act on the sealed annular area between resilient seals 34 and

35. Mounted around the body in sleeve bore 33p is & spfing'37. k’
Mounted around'body 28 ahd:cdnneCtéd to the upper end of
the sleeve with threads 38 is a lock sleeve 39, which is sealed
to tne sleeve with resilient seal 40 and slidably sealed to the
body with resilient seal 41. The lock sleeve retains spring 37
in bore 33b and has bores 39a, 39b, and 39c, which form an
" internal recess 39d in tne lock sleeve. A conical surface 39e,
connects béres 39b and 39c and shoulder 39f,ektehdsffr6m'bdre
39a to bore 39c. Sleeve 33 is fitted with anothef inlet 42,
whicn is connectable to a conduit, toICOndﬁct'cohtrbl fluid from \;/
a remote pressure source to act on the annulat area between
seals 35 and 41. |
Mounted for radial movement in each pddy opening 32, is a
lug 43 having camming surfaces 43a, 43p and 43c. Connected to
the upper end of the female connector body 28 with threads 44
is a frusto-conical guide 45, useful to guide the male member

into the female member for connection.



|ug 43 having canm ng surfaces 43a, 43b and 43c. Connected to the upper
end of the fenmal e connector body 28 with threads 44 is a frusto-conical
gui de 45, useful to guide the nmale nmenber into tne femal e nenber for
connection. -5-- Housed in a recess in the lower wall of body 28 is a
connector |ock 46. As snown by Figure 3, tne lock includes a rod 47 with a
tnrougp* f | ow passage 47a and an external flange 47b. The rod is connected
in the wal |- recess to body 28 with thread 48 and one end of flow passage
47a in comunication witn body bore 28a. The rod is sealed to the body with
resilient seal 49. Munted over tne rod in a recess in sleeve stop 50 is a

pi ston 51, indabIg ealed to tne rod with resilient seal 52. Any pressure
i n bore 28a may &Y T%rbﬂgﬂ FFEGSBadBabbes32vER PRd1aPEaPOSYl €8 B Seal 52.

Th I : h S 1 th i I L.d 50R.
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each screwdw, coieci®d 19 ébgnbotEam Al chbeyRedy ¥abL s esesadwztah&?%gs
55. To utilize the connector of this invention and connect tne nale an

femal e nerdmiead a8 dMiondl ERQUSE RlolhPaBBhge MMREEn280hfufPBEEIbRU RN
the |l ower end of tne equipnent to be connect- ed to the well head and the

femal e nendodty Hodes IB8BuNecTree todt e vebledado thé deayr ebka, reBisient
connector may be inverted and the
seai 49. Mounted over the rod in a recess in sleeve stop 50 is
— -a piston-Sl,.slidably.sealed to the rod witn resilient seal 52.
Any pressure in bore 28a may act through flow passage 475 on the
area sealed by seal 52. The sleeve stop has through holes 50a
witn internal snoulders SODT Additionally, the stop has a side
surfsce 50c and an arcuate surface 504. The diameter of surface
50d is very slightly less than the diameter of bore 33c. Mount-
ed acound a shoulder screw 53 in each hole is a spring 54 and
each screw is connected to the bottom of tne body wall recess
' by threads 55. |
To gtilize the connector of this invention and connect the
male and female members, as shown in Figure 2, the male member
23 1s connected to the lower end of the equipment to be connect-
ed to_the wellhead and the female mempber 26 is connected to the
wellnead. 1If desirable, this connector may be inverted and the
‘male member attached to the wellnead. It should be obvious that

the connector of this invention is useful to connect pipes,

cylindrical shapes and the like, and is operable in air or under



mal e menber attached to the wellnead. .1t should be obvious that tne
connector of this invention is useful to connect pipes, cylindrical shapes
and the like, and is operable in air or under -6- water in any attitude.
After connecting the nmale nenber, equip- nent with nmale nmenber *i s | owered
into guide 45. Pressure is tnen applied fromthe renote pressure source
through the conduit and inlet 36 to act on the annul ar seal ed area- bgtween
seals 34 and 35. Sufficient pressure on this area will nove sl eeves 33 afid
39 downwardly, conpressing spring 37, until |ocK sleeve shoul der 39f
contacts body shoul der 28c and recess 39d is beside dogs 43, as shown.in
Figure 4. As tne nale nenber is |owered further, camm ng surface 23a may
cont act warénckn4dayoRtrigydas aﬁétﬁﬁvéoﬂﬁécFGQS S&e Ml msEbede@Anip-
recess 39d, clearing the way for pale nenber seals 25 to travel down and
seal|ngl@e%ﬁgﬁgénbBﬂ&es@aWbBBrészéﬁweéﬁﬂ b8§PtBGﬁd§r6§Ve quqﬁﬁ§ﬁ3H§u3

I d d | _ ) | 33
and 39 PHER (RS b | EFORKERR oESBOLE, PAEES4SR BONTCEn Y oHS) e HOPAAAF

d I 9 t I
menbor QEbVinIR: & 0 okknoh, Bk EHRRTR bedlsd %#%é’?e%%%?&‘" Sﬁ”*lé" b

moves Uk, Ry €4 t?eSuﬁgfc:Lélqgk%Pgsgggm ?ngiﬁg hgegr Q4 fidve %Cieterb%ﬂf and .

femal e connecto ers conhecte esire pressure nmay now

applied J{4 ijfhw},@&réﬁyﬁocaﬁgzaasme spehRd 8PNULAR iar aadkelsreveseal s 35
and 41 to prevent any downward novenment of slfeeves 39 and 33 .and retain the
connect haoect B9 agoint dckedbody shoulder 28c and recess 394 is beside
dogs 43, as shown in Figure 4. As the male member is lowered . k’
. further, camming surface 23a may contact surface ¢3a on lugs 43
and move the lugs out into lock sleeve recess 39a,+clearing the
way for male memper seals 25 to travel down and sealingly-engagg
body'seal-bore 280, and position groove 24 inside the lugs. :
Now, pressure at inlet 36 is reducéd until spring 37 ‘moves
sleeves 33 and 39 upwardly until lock sleeve surface 39%e con-
tacts dog surface 43b and cams lugs 43 radially in frém recess
39d and into engagement with male member groove 24. ‘On contin-
ved prard movement of sleeve 39, bore 39b moves up over tﬁe | \;)
'lugs, locking them engaged in groove 24, and the male and female |
connector members connected. If desired, pressure may'now'be
applied through inlet 42 to act on the sealed annular:area
between seals 35 and 41 to prevent any downward mbvement-of“:
sleeves 39 and 33 and retain the connector connected and locked
connected. |
To unlock and disconnect the connector of this:invention,

when there is no pressure in body bore 28a, pressure in inlet



connected. To unl ocK and di sconnect the connector of this I nvention, when
there is no pressure in body bore 28a, pressure in inlet -7- 36 is

i ncreased sufficiently to conpress spring 37 and nove sleeves 33 and 39
downwardly unti1 |ock sleeve recess 39d is outside lugs 43. At that tine,
mal e genber. 23 may be |ifted di sengagi ng seals 25 from body bore 28b, until
groove.cam surface 24a contacts lug surface 43c. Further upward novenent of
the mal'e menber will camlugs 43 into lock recess 39d, as shown in Figure 4
and permt the male nmenber 23 to be freely lifted and di sconnected from
femal e menber 26. When there is about 100 psi (7.03 kg per sg. cm or nore
pressure in body bore 28a, the connector cannot be unl ocked and

di sconnected even if pressure is increased in inlet 36 to nove sl eeves 33
and 39 downward t3 ubFodidnfeseshnittbrcientestar SomPRTESRe SRRt 47 and

t hrough fl ow passage 4laeve’ tB8 agird $E&H©@nhﬁrﬂ&&1 uhi Bnd askgeslpeston
51 and sl eeve st f Vi, Qut Qf, t he ho wal,l S d r

springs 54, A pﬁ§§§%¥%9%¥Pég i ?ﬁﬁge H g% qéore At tgg% i @Q %gggfﬁﬁﬁPgﬁ
to nove the sleevd dwagp hmt]wé'rt(ﬁ%/ d}ﬁtelnlgagtl@ﬁ §t§|af1§c@55(§(§°@ohpé€t bogeedPb,

bore 33c, as ShO\Mht‘ﬂ_ FigdbeeScamfd oFrsd £e¥8aShontder s33dhg CQﬂiﬂ&éé 4360p

surface 50c, rther do ward novengnt, of sl eeves,33 an
occur even If prggg- T upwar movement nP Lhe maﬁ member WIQl cam 1ugs

- 43 into lock recess 39d, as shown in Figure 4 and permit

the male member 23 to be freely lifted and disconnected
from female member 26.
When there is about 100 psi (7.03 kg per sq. cm) or
‘more pressure in body bore 28a, the connector cannot be
unlocked and disconnected even if pressure is increased
in inlet 36 to move sleeves 33 and 39 downward to unlock
the connector. Pressure in bore 28a acts through flow
" passage 47a on the area sealed by seal 52 and urges
piston 51 and sleeVe stdp 50 to move out of the body wall
recess and compress springs 54. A pressure of about 100
psi or more in bore 28a is sufficient to move tpe sleeve
stop outwardly until stop surface 50d contacts sleeve
" bore 339. as shown in Figure 5. After sleeve shoulder
" 33d contacts stop surface 50c¢, no further downward
U " movement of sleeves 33 and 39 may occur even if pre%sure
"is applied in inlet 36 and the connector cannot be
unlocked and disconnected until pressure in bore 28a is
""" reduced to below about 100 psi, and springs 54 move
piston 651 énd stop 50 back into the body wall recess,
disengaging shoulder 33d and surface 50, and allowing
sleeve bore 33a to be moved downardly over sleeve stop
50. |
Reference is made to our UK patent application
8811536 (Pub. No. 2205598) which has been divided from
this specification. There is described and claimed in UK
patent specification 2205598 a system and method for

conducting wireline operations in an underwater well.

g



is applied in inlet 36 and the connector cannot be unl ocked and

di sconnected until pressure in bore 28a is reduced to bel ow about 100 psi,

and springs 54 nove piston 51 and stop 50 back into the body wall recess,

di sengagi ng shoul der 33d and surface 50,‘and_gLLgﬂ%;geiLgsgﬁL?dre 33a to be

noved downardly over sleeve stop 50. Reference is UK pat ent

application 8811536 (Pub. No. 2205598) mhl ﬂ@i | vi ded frow1tn|shg
Iin n%

specification. There is described and clai
2205598 a system and net hod for conducting W re

under wat er wel | .

H"Ispem fication”
ons in an

CLAI M5 1. A renotely operable connect or conpri si ng:

a. a male tubdiadMSonnect or nenber having resilient seals and an exterior

groove thereon;

and b. fenale connector neans tel escopically and

sealingly engageable with said mal e connector menber, including |atch neans
for securely erlgagi g remod elFmePe radl S COANERERRS CPRAPEARANARl e nenber

exterior gr oove,

and connecting said nmale nenber to said fermal e connector

nmeans, pressure respon3|v&ah%fgw%%égﬁscégbea grn%%% eb'%gnggOW@E?IHQSKed

position, for |ockifg s&i

said | atch neans,

2.

. < !
pressure source means connected to the locking and

enage easi ng
arse aden aadt an bu¢hrm9ansr0haﬁsé@ernopheahénale connect or

b. female connector means telescopiqally and
sealingly engageable with said.male_éonng@tor
member, including latch means for securely engaging
said female connector means in said male member ¥el
exterior groove, and connecting said_malgnmémber to
said female connector means, pressupe_regponsive
locking and release means biased toﬁ#pd locked
position, for locking said latch means securely
enaged and for releasing said latch means, and
connector lock® means, housed in the female'connector
means. wall, responsive to pressure in the female
connector for preventing reiease of the 1ocking

and. release means.

Thelconnector according to Claim 1 including remote

release means for remote operation of said means.

3.

The connector according to Claim.1 or 2 wherein the

female connector means comprises !

4.

a. a body, having a bore therethrough, an external

shoulder thereon and openings therein, and

'b. a lug mounted for radial movemept:ipggadh

~opening.

The connector according to Claim 3 wherein the body

has a frusto-conical guide on one end.

Q
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neans wal |, responsive to pressure in the female connector for preventing

rel ease of the | ocking and rel ease neans. 2.- The connector according to
Qaim1l including renote pressure source neans _connected to fhe
| ocking and release neans for renote operation of said neans. 3. The

connector according to aim1 or 2 wherein the feimlllum:llwﬂﬂm ans
conprises a. a body, having a bore therethrough, der
t hereon and openi.ngs therein, and b. a lug nnunted‘f&r tadl'al * movenent in
each opening. . 4. The connector according to Caim3 wherein the body has
a frusto-conical gui de on one end. * C L M S * b, The
connector accordbng toThay cwrecemiid‘tg Gbabrunhgr eid) e | ppEcading elase
nmeans conpri ses: re1nogglty QaII% able sl eeve nounted on the femal e
ge

connector |atch Boay th Seal rRg" ehl TS T TR (TP i ning a first

pressure chanmber on one side of the femal e connector body shoul der havi ng

an inlet therein, andsg SECPBfle PEGSHER ¢! 1oL 180 T Sl orpledde
et

femal e connect or body should havi ng an ereln a spring
di sposed around said be®gl ?n"%%?ﬂcg%ﬁohﬂtﬁﬁe% el 1Effing engagement

therewith and defining a first pressure chamber on
one side of the female connector body shoulder
having an inlet therein, and a second pressure
chamber on the other side of the female connector

bodv shoulder having an inlet therein, and

b. a spring disposed around said body in said

second pressure chamber.

8. The connector according to Claim 5 when dependent on
either Claim 2 or Claims 3 or 4 when dependent on Claim 2.
wherein the remote pressuré source is connected to the
first and second pressure chamber inlets for selective
introduction of pressure in said inlets.

7. A connector according to any preceding Claim wherein
the connector lock means comprise:

t

a. an exterior recess in the female connector body
wall:

b. =a l;ck body, having holes therethrough and a
blind hole therein, mounted for radial movement in

said recess: ' -

c. &a shouldered fastener,.disposed in each of said

lock body through holes and fastened in said recess;



6. The connector according to daimb5 when dependent on either Claim2 or
Clains 3 or 4 when dependent on aim2 wherein the renpte pressure source
is connected to the first and second pressure chanber inlets for selective
introduction of pressure in said inlet Er according to any
precedi ng C ai mwherein the connector 1““"““““““’&'“ a. -an exterior
recess in the femal e connector body wall* 5. & I'%ck® bddy, having holes L,
therethrough and a blind hole therein, nounted for radial novenent in said
recess; C. a shaqy] der@%ﬁ@ﬁl@ﬂ@hsﬁhmsﬁﬁodxrﬁue@é:d‘hOfaSadndei'OBkabDﬁig
through hol es and fast engdle gh [g}trecessd * C L M S *d.
a spring, disposed.ar A et b ]?131 ng said |l ock body inwardly; e.
a piston rod, disposed in said | ock body blind hole. fastened in said

recess and havi a @Iﬁtﬂg{ etdy o%&mniﬁagém; Yol gg@vfgmﬁ@

connecqt or- body bore; and f a closed end piston sealing I and leably
engaged over said rod @k sﬁ"ﬁ)‘fﬂﬂ‘iﬁ di B A T‘h‘"%%t? da‘l“é)clkabb Bl FAE° hol e
renotely operable COfl[}ﬁtaeﬂrhﬁﬁmf i Sdagunicat amgm;L eth ubhlb afenmneect or nenber

havi ng connactor bhody bore; and |

!

a closed end plston sealxnglv and =11daol»
engaged over said rod and slldablx dlsposed

in said lock body blind hole.

a. \ remotely operable connector comprising:
. a male tubular connector member having
resiiient seals and an exterior groove thereon;
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r'esilient seals and an exterior groove thereon; b. a femal e connector,
whi ch tel escopes over and seal - ingly engages SaigXEELE—%QDﬂgQLQL+———

i hcluding: a body having a bore tnerethrough, an ernal shoul der thereon
and .openings therein, a lug nmounted for radial noy ' ning, a
| ongi t.udi nal | y noveabl e sl eeve nounted on said boM\m!lﬁﬂnmlMQenent
therewtn to define a first pressure chanber havi ngs I'nl eM of ohe side of
sai d body snoul der and a second pressure chanber having an inlet on the

ot her side of said body shoul der, said sleeve biased to an extended

position | ocking said |ugs securely connected in said nmale connector
groove, said sleeve bmég%{gessure | ockable. in said extended position gp
e eve

i nt roduction of bpr essur % csoeﬂ'%chte%ro'nd'”bJrce%s'[ﬁ JRAY: 110 YA _ U o°<F
bei ng novable to a cant rlacteend aPOeSJ té'aoind rngalle sé&g‘%a‘}gt I ugs I%ﬂé?i d mal e
dd 1N 1% hanper

1 ..
connector groove by i pressure 1’nto sai rst™c sufficient

to overcone said sleeve biaso, HA5 & r@&mrﬁg&&mpralgoggtem&xfed

in said femal e body wall and responsive to pressure
' shoulder thereon and openings therein,

a lug mounted for radial movement in each
opening,
a longitudinally moveable sleeve mounted on

~/ said body 1n sealing engagement therewitn to
define a first pressure chamber having an 1inlet
on one side of said body snoulder and a second
pressure chamber having an inlet on the other
side of said pody shoulder, said sleeve biased
to an extended position locking said lugs
securely connected in said male connector
grodve, said sleeve being pressure lockable in
said extended position on introduction of

o/ ' ' pressure into said secdnd.pressure chamber and
said sleeve being movable to a contracted
position releasidg said lugs from said male
connector groove by introducing pressufe into
'said first chamber sufficient to overcome said
sleeve Dbias,
a pressure responsive connector lock, housed 1in

said female body wall and responsive to pressure



S Bl S S

* C L M S * in said body bore, for preventing saic sleeve from
bei ng noved to said contracted position inc ' Jjor recess in '
said body wall, a | ock -body, nounted for raumwmllmmam,ﬂ“lsai d recess and ,
havi ng nol es theretnrougn and a blind hole -thertir, & slhoulderéd fastener,

di sposed in each of said lock body tnrough holes, and fastened in said .
recess, a spring disposed around eacn rasten biasing sai d_| ock ‘Dody =,

i nwardly not preventing nb¥etfeht Eﬁ°§af8:§reg§5 P5e§§F leganéEté&eev 'Ff”Vu
position, apiston rod, dispe &ﬁa‘;tmgd'98ksgszg.ycemgctagldepofsagﬁgﬂed i n

S

sai d recess and having a ‘nhole theretnrougn conmunicating wtn-sai emal e
body bore, and a cl osed enq:pﬁéig@’sealingly and slidably dis- posed over
said rod and sliaably disposed in"said |ock body blind hole. 9 The

connector of claim 8 i ngh ush$@r fof EFREESHr ERSBERASBYEGEwaQNNected to tne
first and second pressure chanmber inlets for selective 1ntroduction of °
pressure into said pressueiadhanbedy, mddnted for radial movement in said
recess and having noles therethrougn ahd a blind
hole therein,
a shouldered fastener, disposed in each of éaid
10cx_body,tnrbugh holes,_and fastened in said "
recess, C : _ \o/
a spring disposed around each tastenér, biasing
said lock pody inwardly not preventing movement
of said sleeve to said con:facted position,
a piston rod, dispcesed in said lock pbody olind'
hole, fastened in said recess and having a hole
theretnarough communicating with saic female oody
bore, andg
a closea end piston sealingly and slidapbly dis-
posed over said rod ané sliaably disposed in "
said lock pody blind hole.

9. . The connector of claim § including a remote pressure
source connected to the first and second pressure chamber
inlets for selective inttoduction of pressure into said

pressure champers.
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1p. A renotely operabl e connector conprising: a. a mal e tubul ar

connector nenber having resilient seals and an exterior groove—thereon; b.
femal e connector neans tel escopically and sealingly E@Eﬂi@able with said
a

mal e connector including, latcn nmeans for securely e Lﬂ!ﬂ |l e
connector neans in said nmale nmenber exterior groove I d

mal e nember to said fermal e connector neans, pressure respon3|0e Focki ng and
rel ease nmeans, biased toward | ocked position, for |ocking said |atcn nmeans
securel y engageda anémdo¢ly ebpashblesabtnkatoh eapsisceagnector | ock neans,
responsive to pressure in said femal e connector neans, for preventing

rel ease of sai d dockiananahe tebedse geansctancmemperr AV egpressuiiengour ce
means connected to tne |lock- ing and rel ease nmeans for renote operation of
sai d femal e connect orseehfsanglan exterAore5PENg SPEE&BNE connect or

substanti-ally as described herein with reference to and as illustrated in
t he acconpanyi ngPdr avf¢fale-ggonector means telescopically and sealingly

engageable with said male connector including,

latcn means for securely engaging said female

connector means in said ﬁale member exterior

groove and connecting said male member to said

U/ female connector means,

pressure responsive locking and release means,

birased cowaéd locked position, for leocking sa1d

latecn ﬁeans securely engaged and for releasing

said latcn means,

connector lock means, responsive to pressure in

said female connéétor means, for preventing

release of said locking and release means; anc
c. remote pressure source means connected to tne lock-

ing and reiease means for remote operation of said

female connector means.

11. A remotely operable connector substantially as
described herein with reference to and as illustrated in

the accompanying drawings.
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