QUICK DISCONNECT CONNECTOR FOR SUBSEA TUBULAR MEMBERS Field: This disclosure
relates in general to connectors for coupling tubular members, and in particular to connectors
employing dogs that latch to external flanges of the tubular members to secured the tubular members
in abutment with each other. Background: In subsea oil and gas drilling and production, many

instances occur whe@Uubklarms O8I TSt beONNECED R efehrotheUesrrelyBERIgXamMple,
remote connectors may connect a workover riser to a subsea tree, a flow line jumper to flow lines, or a

flow line to spiFSg®BEREPMeEnNt. In some instances, the connector has to be able to quickly release
the tubular members from each other, such as in the event of an emergency. Also, it may be that the
tubular members become misaligned with each other while still connected. Being able to disconnect
quickly from Figddtar members at angles relative to each other is difficult. Many types of remote
operated subsea connectors have been patented and/or used. One general type has an external
flange on the abutting end of each tubular member. Dogs have a load shoulder on each end. An upper
load shoulder of eathiddliselesiion ieletesdnragfnarfdoranngseitdbnlingieier membealsper
tubular member moves downward toward the lower tubular member. After the upper tubular member
abuts the loegdtibwartiteiby, copasctisctrmplayijardas phth th@desaabithedaspef theular

member slides downward along the outer sides of the dogs,
tubular members to secured the tubular membersutneent with each other.

Background:

In subsea oil and gas drilling and production, yarstances occur where
tubular members must be connected to each othestegm For example, remote
connectors may connect a workover riser to a sutbeeaa flow line jumper to flow

lines, or a flow line to subsea equipment.

In some instances, the connector has to be aleibtily release the tubular
members from each other, such as in the event efreergency. Also, it may be that
the tubular members become misaligned with eacér athile still connected. Being
able to disconnect quickly from tubular membersamgles relative to each other is

difficult.

Many types of remote operated subsea connectoss leen patented and/or
used. One general type has an external flangdemalutting end of each tubular
member. Dogs have a load shoulder on each enduppar load shoulder of each
dog rests on the external flange of an upper tubml@mber as the upper tubular
member moves downward toward the lower tubular negmlAfter the upper tubular
member abuts the lower tubular member, a cam diyem hydraulic piston mounted
to the upper tubular member slides downward aldreg duter sides of the dogs,
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rocking the dogs and pushing the lower load shoulder into locking engagement with the flange of the
lower tubular member. Summary The subsea connector of this disclosure includes first and second
tubular members, each having a forward end with an external flange. A guide basket extends around
the first tubular member, the guide basket having an open forward end. A fluid cylinder assembly

moves the gridriRgsket astplurelaiivsnindhd dniiieb WRIOPIBORIORINESY arigagenienpasifion and a

forward position. Lock dogs are carried by the second tubular member, each of the dogs having a first

load shouldehanrhageeeptrtlaadeshopldar aishiteing radially movable relative to the second tubular
member. While the guide basket is in the forward position, an interior of the guide basket engages

outer sides of the dogs to retain the first and second load shoulders of the dogs in engagement with
the first and Secoméifjanges. Moving the guide basket to the rearward position disengages the interior
of the guide basket from the outer sides of the dogs. Preferably the open forward end of the guide
basket is forward of the forward end of the second tubular member while the basket is in the rearward
and the forward poditiensutrseaneanmestaneodUitie sHskioshiae dnelpeesd Bodicacanthdekidainding
rearward and decreasing in diameter from the open forward end of the basket. In the preferred
embodimentgfabersd eathidiigshauieerasdn erdntdtivesr exdiaigchadked i@ dpasifed backstop
surface. The dogs having forward ends that initially land on the soft landing shoulder as the second
tubular mem®EERts @&sQuRArinendrptstubplaamestigsr e opagket Bads afdd@Paiefosasdrom the

soft landing shoulder to the backstop surface as the forward end of the second tubular member abuts
the forward &hd of théuigsicylimdar gssapdyly moves the guidekbasxially relative to the first

tubular member between a rearward position arahveafd position. Lock dogs are
carried by the second tubular member, each of tgs thaving a first load shoulder
and a second load shoulder and being radially mewvatative to the second tubular
member. While the guide basket is in the forwandifon, an interior of the guide
basket engages outer sides of the dogs to retaifirth and second load shoulders of
the dogs in engagement with the first and secarmj#s. Moving the guide basket to
the rearward position disengages the interior efghide basket from the outer sides

of the dogs.

Preferably the open forward end of the guide baiskiorward of the forward
end of the second tubular member while the baskeet the rearward and the forward
positions. The interior of the guide basket haspered conical surface extending
rearward and decreasing in diameter from the opemaird end of the basket. In the
preferred embodiment, a tapered soft landing sleouklin the interior of the guide

basket forward of a backstop surface.

The dogs having forward ends that initially landtbe soft landing shoulder
as the second tubular member moves toward thetdibsiar member. The forward

ends of dogs then slide from the soft landing stheuto the backstop surface as the
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In the preferred embodiment, a lock dog support is positioned around the second tubular member, the
support having a rearward end fixed to the second tubular member and axially spaced from the
second flange. The dogs are mounted to a forward end of the support and located within the basket
when the forward ends of the first and second tubular members are in abutment with each other. The

forward portie @@ AtiRFTOlT és Jaekaity flRxiRie miechinas aputdiavREaitoR Wherimitsetlisiiand second

load shoulders of the dogs are spaced radially outward from the first and the second flanges,
respectively nidy@seypport has a locked position wherein the basket is in the forward position, the
interior of the basket is in engagement with outer sides of the dogs, and the first and second load
shoulders of the dogs are in engagement with the first and the second flanges, respectively. The
support may be makethp qpirefpitedligndiodioeapacedlactuddgheuppogiubititndar naeouber tregallel with
the axis, each of the rods being resilient and flexible along a length between the forward and rearward
ends of the sgmood. tHbhalaphikenbegsticesaquued toeaifay\aaneHearetiofi atk tof thee sedsn @ tefaukdly, each
the dogs is movable in unison with the forward end of the rod to which each of the dogs is attached.
Brief Descriptiembetharidraaxialy: spadad. frosnatbectsecahdeiaondéestdoys semidubiddr tmeambers
having a connector assembly in accordance with this disclosure and shown prior to abutting each
other. Figuna@tlie rosettion abipieovtcindd dratexhd teicotke ieb wae mtra e re/art exutmettbe
assembly of Fig. 1, showing a guide basket moved to a forward position. Fig. 3 is a sectional view
of the first arfidst emoa dsednuidr meulbersevithehe acmnecatnuassdinidach atbeked Positiorward Fig. 4 is
a sectional view of the first and second tubular members with the guide basket of the connector
assembly baumtiinmy ab time s ppeEr ¢ aad@mlyafiépbkitiand hes initial position wherein the first

and second load shoulders of the dogs are spadadlyaoutward from the first and

the second flanges, respectively. The support haskad position wherein the basket

is in the forward position, the interior of the kasis in engagement with outer sides

of the dogs, and the first and second load shosildethe dogs are in engagement

with the first and the second flanges, respectively

The support may be made up of a plurality of repaced around the second
tubular member parallel with the axis, each of thés being resilient and flexible
along a length between the forward and rearward @fidhe support. Each of the
dogs is secured to a forward end of one of the.rddeeferably, each the dogs is
movable in unison with the forward end of the rodwhich each of the dogs is

attached.

Brief Description of the Drawings:

Fig. 1 is a sectional view of first and second tabumembers having a
connector assembly in accordance with this disceosund shown prior to abutting

each other.



Fig.5 is a sectional view of the first and second tubular members with the guide basket of the
connector assembly moved to the rearward position, which releases the connector assembly. Fig.6
is a sectional view of the first and second tubular members with the connector assembly released and
the second tubular member being removed while at an acute angle relative to the first tubular member.

Fig. 7 is a sectionalpjayvesipnilgr 40 de6ti6n QUL RWVINgHEErisecand tyalalbnRMbee Mbier seimoved
from the first tubular member. Specification: Fig. lillustrates as an example a quick disconnect

connector assfmbbidphaseaikRVer ARErofsaGWIRea el cThemwicl disedpnest@psembly, has a first or

lower tubular member that has an upper or forward end 13. Terms such as upper”, "lower", "forward",
and rearward" are used only for convenience as the connector assembly could be oriented in various
directions. Upper efihl3 nap sedabvaaldmated thea fixisthanue geodwidular todénsbénbubatmtmber 11.
One or more flow passages 15 extend through lower tubular member 11. An external first flange 17 is
formed on loveemtettolaassembbyr ihladdEahptsiioper end 13. First flange 17 extends circumferentially
around first tubular member 11.

Fig. 4 is a sectional view of the first and setdubular members with the
guide basket of the connector assembly beginningntwve toward a rearward

position.

Fig.5 is a sectional view of the first and secondutar members with the
guide basket of the connector assembly moved tor¢leward position, which

releases the connector assembly.

Fig.6 is a sectional view of the first and secondutar members with the
connector assembly released and the second tubelaber being removed while at

an acute angle relative to the first tubular member

Fig. 7 is a sectional view similar to Fig. 6, biwowing the second tubular

member farther removed from the first tubular membe
Specification:

Fig. lillustrates as an example a quick discongeanector assembly for a
workover riser of a subsea well. The quick dis@mtrassembly has a first or lower
tubular member that has an upper or forward end T8rms such as “upper”,
“lower”, “forward”, and “rearward” are used onlyrf@onvenience as the connector
assembly could be oriented in various directiotdpper end 13 may be flat and

located in a plane perpendicular to first tubulagmmber 11. One or more flow



In this example, flow passage 15 has a rearward or lower end 19 that is at an angle of 90 degrees
relative to the upper portion. However, flow passage 15 could alternately extend axially only. The
diameter of flow passage 15 relative to the outer diameter of lower tubular member 11 could be much
larger, particularly if the assembly in Fig. 1 is used for other purposes, such as a flowline jumper. An

array of auxijagsRgesams exbepiRAAIYHMeX &S BXENthEHURRRH@ath AR ffiiaghglas member
11. Auxiliary passages 21 may be used for supplying hydraulic fluid pressure, and would have stab

type couplingsrffed ShoiRlkatubmer anshigeQrtiaaplbeatevapiiante 23mayabgéormestiendewer

tubular member 11 a selected distance from forward end 13. A guide basket 25 has a rigid side
wall extending@imfaeehitrityRuiirugrtenddiacridmbashat 25 has a circular open forward or upper
end 27. Guide basket 25 is illustrated as having a solid side wall; alternately the side wall could be
made up of webs or strips of material. The interior of the side wall of guide basket 25 includes a
conical surface 29 éxtémsliegamopenwiod fpassagpet had2 A Eancaldutiaca®d Ydcatased mndiameter
in a downward direction and joins a cylindrical surface 31. Cylindrical surface 31 extends downward
and joins a safiglendirgpstiegides 38|atikehasiae appefaporiahsawdactow loassagdiddricauklirface 35
extends downward from soft landing shoulder 33 and joins a back stop shoulder 37. Back stop
shoulder 37 &tatsatelyoextahduataakyaon ynajhead@thetealoisl pagkageiidinaltitineatostfe lanténg
shoulder 33. In the embodiment shown, back stop shoulder 37 has a greater width than soft landing
shoulder 33.didmaeteteoflidonatertobbkok stemiaouldecdils the sammipds, tipaitoeladianfetaeof soft
landing shoulder 33. Guide basket 25 has an open bottom encircled by an external flange 39. A
number of passendly #ilfig $asursddddtanige3pLandsegeadoyfiosriing jamaenulAnprinegrpiston 43.
Piston 43 is located in an annular hydraulic chamber 45, which is formed in a hydraulic cylinder
housing 47 thekidrtyrpssagas] 2dventiomallgrmegnatiee xidndHpppey £ thdBnomfirgidulpger side of
housing 47, closing off chamber 45. Optionally an annular secondary piston 51 may be carried in
chamber 45 misoveguritdary pisidians fmsssgistng primayy iestosed3dpripiplgirttydrdigoorfhadt force. In
this example, a mounting ring 53 on the exterior of housing 47 secures housing 47 to a stationary
structure 53 preeseiahlyalotvevaibdidnaventiab1lyard ctatidings sihotis)e 83 appéikeanelati¥e to each
other. Alternately, housing 47 could be mounted to lower tubular member 11. When supplied with fluid
pressure, pistptiasaiiiiarlowey fiardsadBen2y dedilymedtive lotendatubambeaiehibarstlettad the
lower or rearward position shown in Figs. 1, 6 and 7 to the upper or forward position shown in Figs. 2
and 3.  Adistmedrappertiabdlandngtber 57 has a forward or lower end 59. A flow passage 61
registers with lower tubular member flow passage 15. Auxiliary passages 63 align and couple to
auxiliary passages 21 of lower tubular member 11. An external second flange 65 is formed on upper
tubular member 57AddEENPRKEE 8Rd185.2 Mg SigkRAb e e dimas kst thvial MEaRer
circumferentially spaced around upper tubular member 57. Dogs 67 are mounted to a support member
s0 as to be PositiohederRasist ArhariaeiRewphOPRIH{IPAVATERNSE e Hior foUenhaskt dmbSlower
tubular member 11. The lower portion of the support member is resilient and capable of being flexed
radially inwal¥/SB3{84ARHRYIASR SLISRHG Wlhr AHORRHEISHS Peditreisk BfyMagLtHe Ricked
position of Fig. 3. In this embodiment, the support member is made up of flexible and resilient support
rods 69 spadéePsieuafe N edRIndISoBHeneIaF Hembellf gtida BaskerZad6Y/dss 8n upper
end secured to a support ring 71 rigidly mounted to upper tubular member 57, Each dog 67 may be
attached to SRS ShBES O%F?%n%ag WA BT ERGRELR all&RSIS3bwSHEGRS LT pivotal

movement relative to rod 69, such as four or five degrees. Alternately, a ridged connection n is feasible
if the stressee5r8as@SeibGigmeter in a downward"direction ams ja cylindrical surface 31.

Cylindrical surface 31 extends downward and joirs®f landing shoulder 33, which
is an annular conical surface. A lower cylindrisatface 35 extends downward from
soft landing shoulder 33 and joins a back stop EleoB7. Back stop shoulder 37 is
also a conical surface and may have the same ahgleclination as soft landing

shoulder 33. In the embodiment shown, back stauldler 37 has a greater width



As an example, support rods 69 may be solid and formed of carbon fiber. While in the initial position of
Fig. 1, support rods 69 are parallel to the longitudinal axis of upper tubular member 57. While in the
locked position of Fig. 3, the lower ends of rods 69 are pushed radially inward, placing rods 69 at an
angle relative to the longitudinal axis. An elastomeric sleeve could be employed as an alternative to

support rodsie@h sofERFURRISholRReR BBVverakiitritadish@teick 3stop! sretilias3nvwarchand may

be a generally upward and inward facing conical surface for engaging the lower side of first flange 17.
Each dog 67shafedasatenthaet BRehiad shesiidahdmipahe@daides inward and may be a generally
downward and inward facing conical surface for engaging the upper side of second flange 65. Each
dog 67 also has an outward extending external rib 77 on its upper end opposite from upper load
shoulder 75. In Gpétatives keitiaby, lnpsdarbaplkeet B6ttoith benitirittekb\bextposdidiasgevddin Kigure 1. In
the lower position, guide basket upper end 27 is below the upper end of housing cap 49 but it may be
above lowerriumber membenupols éhdais . ddpperdubuliangenibex B dvilidvealoaimer et amauianning
string into proximity to lower tubular 11, preferably guided by a remote operated vehicle (ROV). By
using markingsoarygust@mies. te Ehstigod Ihe IRGNedilhratateahydreaent ghpertiabdfr wieahbisr 57 so
that auxiliary passages 63 align with auxiliary passages 21. Upper load shoulders 75 of dogs 67 will be
above and régliaiydoumadngdrauiiceytinddtangestty Bavibalsdeshimulddroi@ofudndarévienibiee below
lower end 59 of upper tubular member 57. Rods 69 will be parallel with the axis of upper tubular
member 57.11. |A dapprefpdedmetiisdnhibdepaeorsidencs upplés inasangiofiuit gordssuréSo below
piston 43, which causes guide basket 25 to move to the upper position, as shown in Fig, 2. In the
upper positiddptiondd haskeaupper aet@Tdarytrpésnalbdventayusivigabap 4Hanhiecopébatavakien
continues lowering upper tubular member 57, causing dogs 67 to enter guide basket 25. External ribs
77 of dogs 6@rengggpisiadt <isiéod @saistinic alisueiycei 2AONfaEipg lihedowaligutioastdbrods 69 to
resiliently bend inward. The lower ends of dogs 67 will then land on soft landing shoulder 33, which
may momentaislexapalesaemoointipgeingthbao mide ext&iobeiisinghé ceaplings lodasixijaty passages
21, 63 engage each other. Upper tubular lower end 59 will be spaced above lower tubular member
upper end 13 atahnpoynsinficiuxdiad: pasfegais! Y Ig\ear (Ripuibmae Idoapeestaitosafy laidiigrehoulder
33 might be eliminated. Also, guide basket 25 could alternately be moved to the upper position after
lower end 5% Bax ddlincret retatipp ¢p @adh 8ther. R¥fernatpipLSigg3t Applylthfaduintied i@ightead the
string supporting upper tubular member 57 will cause the upper tubular member 57 to move farther
downward utitibitetonemded 59.abliv esweuppbathivite fibier ptss sidn 33Tl oneegdisief rods 69
deflect further inward and dogs 67 will land on back stop shoulder 37. The lower outer sides of dogs
67 will engagaskiih@bcaxillyacel@dsaiel lower tubular membédr from the lower or rearward

position shown in Figs. 1, 6 and 7 to the uppefooward position shown in Figs. 2

and 3.

A second or upper tubular member 57 has a for@atower end 59. A flow
passage 61 registers with lower tubular member flagsage 15. Auxiliary passages
63 align and couple to auxiliary passages 21 otlawbular member 11. An external

second flange 65 is formed on upper tubular merdBexdjacent lower end 59.

A plurality of lock dogs 67 are carried by andcaomferentially spaced
around upper tubular member 57. Dogs 67 are mdunta support member so as to
be positioned radially outward from upper tubulaemiber 57 prior to connection

with lower tubular member 11. The lower portidrttee support member is resilient



lower load shoulders 73 will engage the lower side of first flange 17. Upper load shoulders 73 will
engage the upper side of second flange 65, locking tubular member flanges 17, 65 together. External
rib 77 on each dog 67 engages conical surface 29 of guide basket 25. The engagements of dogs 67
with back stop 37, cylindrical surface 35 and conical surface 29 prevent disengagement of dogs 67

with flanges rfoapgi| & (Ateking Merbaniamalioirrhamns MaxRs € ey & teapiangnhwriatan 43 from

moving downward if hydraulic pressure is removed. Referring to Fig. 4, to disconnect, the operator

supplies hydaiiarlelidinee $oH166A BTV PistenHE3|densviRIon Which NI VRS EIHdeRskatiel, back

toward the lower position. The resiliency of rods 69 causes dogs 67 to move radially outward as guide

basket 25 mgwvessipart ertheerigositiae efd-igk Sfidkielepanaltcticensionlydits eopepidedar
member 57. Once dogs 67 are above guide basket 25, rods 69 will move back to the position of Fig, 1.

Figures 6 angiréuthriraigmtiyoddgaanigséion bambmeradereyaohf simsirtuodl &omerberdppisrinclined
relative to lower tubular member 11 up to 10 degrees or more. The inclination may be due to the

vessel at theepidriaseubeinth cif asHien iidgorstiagidiuitentredppanneb iamatenbéosirle Basket upper
end 27 is greater than the outer diameter circumscribed by dog external ribs 77 (Fig. 1). This

difference plusglerfunmelishapaciawricallsvidaenddpdna@rlideBmeastinn Balbypotjoinlipament.
While the disclosure has been shown in only one of its forms, it should be apparent to those skilled in

the art that italsona sofiémiteddratis sbgieptilenoveanions rehangesdvebogudapastifitufromfibe scope of
the disclosure. WHAT IS CLAIMED IS: 1. A subsea connector, comprising:

degrees. Alternately, a ridged connection n isifda if the stresses are low enough..
As an example, support rods 69 may be solid anchddrof carbon fiber.
While in the initial position of Fig. 1, supportde 69 are parallel to the longitudinal
axis of upper tubular member 57.  While in thekked position of Fig. 3, the lower
ends of rods 69 are pushed radially inward, placoug 69 at an angle relative to the
longitudinal axis. An elastomeric sleeve could émeployed as an alternative to

support rods 69.

Each dog 67 has a lower or first load shoulderh&® protrudes inward and
may be a generally upward and inward facing corsaalace for engaging the lower
side of first flange 17. Each dog 67 has a seaandpper load shoulder 75 that
protrudes inward and may be a generally downwaddimmard facing conical surface
for engaging the upper side of second flange 6&chElog 67 also has an outward

extending external rib 77 on its upper end oppdemi@ upper load shoulder 75.

In operation, initially, guide basket 25 will be its lower position shown in
Figure 1. In the lower position, guide basket upp®d 27 is below the upper end of
housing cap 49 but it may be above lower tubulamber upper end 13. Upper

tubular member 57 will be lowered on a runninggtinto proximity to lower tubular



a first tubular member (11) having an axis and a forward end (13) with an external first flange (17);

a guide basket (25) extending around the first tubular member (11), the guide basket having an open
forward end (27); a fluid cylinder assembly (43) that moves the guide basket (25) axially relative to
the first tubular member (11) between a rearward position and a forward position; a second tubular

member (57) hayngarderyad e K99 thahakuisgbmtenvasHrRB/)13BSf thenky shimings reember

(11), the forward end (59) of the second tubular member (57) having an external second flange (17);

a plurality ofdepkedogfe(Giepaitad, inéheraavonditvbier BrrmieESeD teBalaohieentegs (6 ébhaving a

first load shoulder (73) and a second load shoulder (75) and being radially movable relative to the

second tubutaamemiiary bhssageeeseingigtngauide /asket £25) igppihedatvetioundsitiors an

interior (29) of the guide basket (25) engages outer sides of the dogs (67) to retain the first and second

load shouldess {6gs % lithecdaps\ve 7Ana eadugroent withftegdsatamnshsrcesd flanges (63d75),
respectively; and moving the guide basket (25) to the rearward position disengages the interior

(29) of the guittnlrsker §2b) HogstiBT aviieeides Gi ) widhetaasdpPer tubular member 57.

Rods 69 will be parallel with the axis of upperuldy member 57.

In the preferred method, the operator then supplyelsaulic fluid pressure to
below piston 43, which causes guide basket 25 tgenio the upper position, as
shown in Fig, 2. In the upper position, guide lehskpper end 27 protrudes above
housing cap 49. The operator then continues |lowgedpper tubular member 57,
causing dogs 67 to enter guide basket 25. Exteiloal77 of dogs 67 engage and
slide down conical surface 29, forcing the lowertjpos of rods 69 to resiliently bend
inward. The lower ends of dogs 67 will then lamdsoft landing shoulder 33, which
may momentarily stop descent of upper tubular merdGebefore the couplings of
auxiliary passages 21, 63 engage each other. Uppatar lower end 59 will be
spaced above lower tubular member upper end I8sgpoint.  If auxiliary passages
21, 63 (Fig. 1) were not present, soft landing #heu33 might be eliminated. Also,
guide basket 25 could alternately be moved to fhyeuposition after lower end 59

has landed on upper end 13.

Referring to Fig. 3, applying additional weightttee string supporting upper
tubular member 57 will cause the upper tubular mamb7 to move farther
downward until its lower end 59 abuts lower tubutlaember upper end 13. The
lower ends of rods 69 deflect further inward andyd&7 will land on back stop

shoulder 37. The lower outer sides of dogs 67 evilage cylindrical surface 35, and



2. The connector according to claim 1, wherein the open forward end (27) of the guide basket (25) is
forward of the forward end (59) of the second tubular member (57) while the basket (25) is in the
rearward and the forward positions. 3. The connector according to claim 1, wherein the interior of the
guide basket (25) has a tapered conical surface (29) extending rearward and decreasing in diameter

from the opepieiviastesiioiddeef the taskaid2§e: the TbaePRARSIAE AeeRyEling.tolaiey Jofirther

comprising: a tapered soft landing shoulder (33) in the interior forward of a backstop surface (37),

the dogs (673rtvitnersoraanfl endratiaitipyeasdenihe caiid@nemdshaniiard3ar asehmsepcond

tubular member (57) moves toward the first tubular member (11), the forward ends of the dogs (67)

then sliding franytheisofsRestrenshodes)@d)rip the dinekalpRiseraagds Coaschisiprcens (59) of

the second tubular member (57) abuts the forward end (13) of the first tubular member (11). 5. The
connector aggadngakketarm 1THEtBRHSGEMERIRDGT dodslBTkeigl SopPdT (69)ingstioresfaceund the

second tubular member (57), the support (69) having a rearward end (Ti) fixed to the second tubular
member (57 3arghaxi@hicspatathttornghsroasendidangsy@psdogs 67 with flanges 17 and 65.

A latching mechanism (not shown) may be employegrevent piston 43 from

moving downward if hydraulic pressure is removed.

Referring to Fig. 4, to disconnect, the operatoppdies hydraulic fluid
pressure to move piston 43 downward, which movésegbasket 25 back toward the
lower position. The resiliency of rods 69 causegsd67 to move radially outward as
guide basket 25 moves toward the lower positioRigf 5. The operator then simply
lifts upper tubular member 57. Once dogs 67 awealguide basket 25, rods 69 will

move back to the position of Fig, 1.

Figures 6 and 7 illustrates that disconnection banmade even if upper
tubular member 57 is inclined relative to lowerul#ar member 11 up to 10 degrees or
more. The inclination may be due to the vesséhatsurface being off position or to
strong currents. The inner diameter at guide dagbeer end 27 is greater than the
outer diameter circumscribed by dog external riBgFig. 1). This difference plus

the funnel shape of conical surface 29 allows disecation when out of alignment.

While the disclosure has been shown in only onésoforms, it should be
apparent to those skilled in the art that it is smtimited but is susceptible to various

changes without departing from the scope of thelaksire.



wherein the dogs (67) are mounted to a forward end of the support (69) and located within the basket
(25) when the forward ends (13, 59) of the first and second tubular members (11, 57) are in abutment
with each other; and wherein the support (69) is radially flexible and having an initial position
wherein the first and second load shoulders (73, 75) of the dogs (67) are spaced radially outward from
the first and thejagend flanges(1g; 65), respectively, and a locked position wherein the basket (25) is
in the forward position, the interior (29) of the basket (25) is in engagement with outer sides (77) of the
dogs (67), and the first and second load shoulders (73, 75) of the dogs (67) are in engagement with
the first and the\smdusehfzorgessc(ar, @ohmesipectively. 6. The connector according to claim 1, further
comprising: a plurality of rods (69) spaced around the second tubular member (57) parallel with the
axis; and wherein each of the dogs (67) is secured to a forward end of one of the rods (69).

a first tubular member (11) having an axis andravérd end (13) with an

external first flange (17);

a guide basket (25) extending around the first larbonember (11), the guide

basket having an open forward end (27);

a fluid cylinder assembly (43) that moves thedgubasket (25) axially
relative to the first tubular member (11) betweere@ward position and a forward

position;

a second tubular member (57) having a forward @&8) that abuts the
forward end (13) of the first tubular member (lthg forward end (59) of the second

tubular member (57) having an external second 8443);

a plurality of lock dogs (67) carried by the setdnbular member (57), each
of the dogs (67) having a first load shoulder (@3l a second load shoulder (75) and

being radially movable relative to the second tabahember (11);

wherein while the guide basket (25) is in the farvposition, an interior (29)
of the guide basket (25) engages outer sides otitigs (67) to retain the first and
second load shoulders (73, 75) of the dogs (67@ngagement with the first and

second flanges (73, 75), respectively; and

moving the guide basket (25) to the rearward pmsitisengages the interior

(29) of the guide basket (25) from the outer si(@&g of the dogs (67).
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7. The connector according to claim 1, further comprising: a plurality of rods (69) spaced around
the second tubular member (57) parallel with the axis, each of the rods (69) being resilient and flexible
along a length of the rods (69); and wherein each of the dogs (67) is secured to a forward end of one
of the rods (69). 8. The connector according to claim 1, further comprising: a tapered conical
surface (29) extending rearward and decreasing in diameter from the open forward end of the guide
basket (25); and an annular interior back stop surface (37) in the interior of the guide basket (25)
rearward from the conical surface (29).

2. The connector according to claim 1, wherein dben forward end (27) of the

guide basket (25) is forward of the forward end) (6Bthe second tubular member

(57) while the basket (25) is in the rearward dredforward positions.

3. The connector according to claim 1, whereinitherior of the guide basket (25)
has a tapered conical surface (29) extending redrarad decreasing in diameter from

the open forward end (27) of the basket (25).

4. The connector according to claim 1, furthenpadsing:

a tapered soft landing shoulder (33) in the ioteforward of a backstop
surface (37), the dogs (67) having forward endsithaally land on the soft landing
shoulder (33) as the second tubular member (57)emdoward the first tubular
member (11), the forward ends of the dogs (67) slehng from the soft landing
shoulder )33) to the backstop surface (37) as ¢theard end (59) of the second

tubular member (57) abuts the forward end (13heffirst tubular member (11).

5. The connector according to claim 1, further casipg:

a lock dog support (69) positioned around theseédubular member (57),
the support (69) having a rearward end (7 1) fitccethe second tubular member (57)

and axially spaced from the second flange (65);

wherein the dogs (67) are mounted to a forward @nithe support (69) and
located within the basket (25) when the forwardse(i8, 59) of the first and second

tubular members (11, 57) are in abutment with exdbhbr; and

11



9. The connector according to claim 8, further comprising: a tapered soft landing shoulder (33)
joining and forward from the backstop surface (37), the dogs (67) having forward ends that initially land
on the soft landing shoulder (67) as the second tubular member (57) moves toward the first tubular
member (11), the forward ends of the dogs (67) then sliding from the soft landing shoulder (33) to the

backstop surface (Jiéreihatierwaphendebihe seenantulesiaenanuvaid 1) ahiial thedarrard end
(13) of the first tubular member (11). 10. The connector according to claim 9, wherein the backstop

surface (37) wpeteiisapeafianespd hacksiapishauiiRiudél Ny ertheutti g ipne A caRPaced
cylindrical surface (35) joining and extending forward from the outer periphery. 11. The connector

according torglgianyl ovfiesedn fiaengthieeripaskati(25e isdtem @iRantact Vo), thesiisttivblylaanember (11)
both in the rearward and forward positions. 12. A method of connecting first and second tubular

members (1loék8d paeitiohthhbreinane eadiers ((6), i8 1h hemikgdr joswi, ehd (1) Rdthadn

external flange (17, 65), comprising: (a) positioning a guide basket (25) around the first tubular
member (11)htheaKde Ra3ketitRehhaynaan epen dotsiasiaedd{2is dogs (67), and the first

and second load shoulders (73, 75) of the dogsdG¥)n engagement with the first

and the second flanges (17, 65), respectively.
6. The connector according to claim 1, furthenpasing:

a plurality of rods (69) spaced around the sed¢abdlar member (57) parallel

with the axis; and

wherein each of the dogs (67) is secured to a farwead of one of the rods

(69).
7. The connector according to claim 1, further pasing:

a plurality of rods (69) spaced around the secabdlar member (57) parallel
with the axis, each of the rods (69) being resiliamd flexible along a length of the

rods (69); and

wherein each of the dogs (67) is secured to a farwead of one of the rods

(69).
8. The connector according to claim 1, further pasing:

a tapered conical surface (29) extending rearwadddecreasing in diameter

from the open forward end of the guide basket (26t

12



(b) mounting a plurality of lock dogs (67) to the second tubular member (57), each of the dogs (67)
having a first load shoulder (73) and a second load shoulder (75) and being radially movable relative to
the second tubular member (11); (c) moving the guide basket (25) relative to the first tubular
member (11) from a rearward to a forward position; (d) abutting the forward ends (13, 59) of the

first and second tulydasmenbentclids DAckRfop s(flRRIEBIMIrRMMSIRITAGH(A% Qfuite BHdrdrasket
(25) with outer sides (77) of the dogs (67), thereby pushing the first and second load shoulders (73,

75) of the dq@s(GEhHAMAIC NS BrROCEITEE Fuidhediyst and second flanges 17, 65), respectively, as
the forward ends (13, 59) of the first and second tubular members (11, 59) are brought into abutment

with each other. 13. The method according to claim 12, wherein step (c) occurs before steps (d) and
(e). 14. Thednétiodanoeorgirotaimgld, dlaiimed cdonpreanpgisiisgonnecting the first and second
tubular members (11, 57), comprising: moving the guide basket (25) from the forward to the rearward

position; then moving the first and second tubular members (11, 57) apart from each other.
a tapered soft landing shoulder (33) joining aodvard from the backstop

surface (37), the dogs (67) having forward endsithaally land on the soft landing
shoulder (67) as the second tubular member (57)emdoward the first tubular
member (11), the forward ends of the dogs (67) slehng from the soft landing
shoulder (33) to the backstop surface (37) as @aheard end of the second tubular

member (11) abuts the forward end (13) of the fubular member (11).
10. The connector according to claim 9, wheresmbackstop surface (37) comprises:
a tapered backstop shoulder (37) having an outgrtpay; and

a cylindrical surface (35) joining and extendingward from the outer

periphery.

11. The connector according to claim 1, wherei gluide basket (25) is free of

contact with the first tubular member (11) bothhe rearward and forward positions.

12. A method of connecting first and second tubomlambers (11, 57), each of the
tubular members (11, 57) having a forward end §B3,with an external flange (17,

65), comprising:

(a) positioning a guide basket (25) around the tubular member (11), the

guide basket (25) having an open forward end (27);

13



15. The method according to claim 12, further comprising: providing a tapered soft landing
shoulder (33) in the interior of the guide basket (25); during step (e) initially landing forward ends
of the dogs (67) on the soft landing shoulder (33); then continuing to bring the forward ends of the
first and tubular members (13, 59) toward abutment with each other, causing the first and second load

shoulders (73, 75) offhemeaasr(§ @ prummye divetik dugserraasarsiontiiibealbrstandeeqany, flanges
(17, 65), respectively.

each of the dogs (67) having a first load shou{@8j and a second load shoulder (75)

and being radially movable relative to the secartmitar member (11);

(c) moving the guide basket (25) relative to tingt tubular member (11) from

a rearward to a forward position;

(d) abutting the forward ends (13, 59) of thetfasd second tubular members

(11, 57); and

(e) engaging an interior (29) of the guide baské&) (vith outer sides (77) of
the dogs (67), thereby pushing the first and sedoad shoulders (73, 75) of the dogs
(67) inward into engagement with the first and secflanges 17, 65), respectively, as
the forward ends (13, 59) of the first and secaaitar members (11, 59) are brought

into abutment with each other.

13. The method according to claim 12, wherein $t@mccurs before steps (d) and

(e).

14. The method according to claim 12, further cosnpg disconnecting the first and

second tubular members (11, 57), comprising:
moving the guide basket (25) from the forwardhe tearward position; then
moving the first and second tubular members (Z)] apart from each other.
15. The method according to claim 12, further cosnpg:

providing a tapered soft landing shoulder (33) he interior of the guide

basket (25);
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during step (e) initially landing forward ends dfetdogs (67) on the soft

landing shoulder (33); then

continuing to bring the forward ends of the firatdlaubular members (13, 59)
toward abutment with each other, causing the &ingt second load shoulders (73, 75)
of the dogs (67) to move inward into engagemenh whe first and second flanges

(17, 65), respectively.
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