Drill Pipe Connector Description of Invention The present invention relates
to a connector, particularly to a connector for connecting a nud hose to a

si de- bor ewpreom/messBi on of drill pipe or punp in sub. ThecurdB2biongosri a
borehole or well is typically carried out using a steel pipe known as a
drill pipe or drill string with a drill bit on the | owernost end. The dril
string conprises a series of tubular sections, which are connected end to
end. The entire drill string may be rotated using a rotary table, or using
an over ground drilling notor nmounted on top of the drill pipe, typically
known as a 'topdrive', or the drill bit may be rotated i ndependently of the
drill string using a fluid powered notor or notors nounted in the dril
string just a ; i bit. As drilling progresses, a flow of nmud is
used to carryBﬂﬁgugggPﬂééébgated by the drilling process out of the

borehole. Mud is punped down the drill string to pass through the drill

bit, and Descriptionta [bventonr f ace via the annul ar space between the outer

di aneter of the drill string and the borehole (generally referred to as the
annul us). Jhe mud .f.l ow al so ISELVES to coal the tdril I b’ Pi t, andqcﬁonfr essuri se
the bor ehbi% PreFrIY 10V {53155, O AeSAIECHY: PRFYARYt [ AusYaqYRior

for mat i ongoritiReh§ al AddMosehe adsitélboé i Qgeétﬁcﬂﬂbﬁaﬁl%ipégar'pﬁdnﬁ)p frheuipor ehol e.
Mud is a very broad drilling termand in this context it is used to
describe any fluid or fluid m xture used during drilling and covers a broad
spect r um Fh@®Eriding, ohiet pergirle gr sveldis tynieallyi earaipe @4t wsing oysieelfpaged

fluids w i rah ks - : AENARA %H']% h i
wei ght ed l%n%x u%%% c(i)rpl'%P?%gr%lll%ﬁr@%ﬁgp%\?@h&ggﬁitﬁgbdcé/!{ IC étgﬂdsfg%id{ll}{cant
pressure stang equipriddstaosatidsvef ttbelanedctadnenghidh aref dannegtddhencitalend. achi eve

this, the nmud is typically punped into the drill string using one or

nor eposi tive di.s Iaﬁement ré)u s which are connected to the top of the drill
string vi he, egitlbédg FUHRGiM@Y g€ rotated using a rotary table, or using &dn over-

ground drilling motor mounted on top of the drill pipe, typically known as a ‘top-

drive’, or the drill bit may be rotated independently of the drill string using a
fluid powered motor or motors mounted in the drill string just above the drill bit.
As drilling progresses, a flow of mud is used to carry the debris created by the
drilling process out of the borehole. Mud is pumped down the drill string to
pass through the drill bit, and returns to the surface via the annular space
between the outer diameter of the drill string and the borehole (generally
referred to as the annulus). The mud flow also serves to cool the drill bit, and
to pressurise the borehole, thus substantially preventing inflow of fluids from
formations penetrated by the drill string from entering into the borehole. Mud is
a very broad drilling term and in this context it is used to describe any fluid or
fluid mixture used during drilling and covers a broad spectrum from air,
nitrogen, misted fluids in air or nitrogen, foamed fluids with air or nitrogen,
aerated or nitrified fluids to heavily weighted mixtures of oil and or water with

solid particles.

Significant pressure is required to drive the mud along this flow path, and to

achieve this, the mud is typically pumped into the drill string using one or more



VWhilst the main nmud flowinto the well bore is achieved by punping nmud into
the main bore at the very top end of the drill string, it is also known to
provi de twe 2drw11k933tring with a side bore which extendsPCmtGB20t050%7IN bore
froma port provided in the side of the drill string, so that nmud can be
punped into the main bore at an altermative |ocation to the top of the
drill string. For exanple, as drilling progresses, and the bore hole
beconmes deeper and deeper, it is necessary to increase the length of the
drill string, and this is typically achieved by disengaging the top drive
from t he ROV dispacgmant psimesyhi d%ﬁen@@%&algéﬂﬁ op of theudilingfring t he
drill stri, gfgﬁggﬁghﬂgnﬁag top drive with the free end of the new tubing

n

section, Y’;{Q én recomencing drilling. It will, therefore, be appreciated

t hat punping of nmud down the drill string ceases during this process.

St oppi ng Wihilst thewmiain truel fhowldihte the wédiebdra isl actdeyedbe pamEngmald et i ¢ f or
a nunber of reasons, aﬂd it has bgt%? roE sed to f atfi I kt at e conti.auous
punpi ng. oherIAN PRGaIHNe Henaian end el e AB) Sifing. S5 iss KROWR 1§ REpYigCbor e i n
each sectih@ngdif stihb! witt o §iB8-botBiwhiBk akgerididint Mn%r?quﬁ% 88&0 the
drill string via the side bore whilst the top of the drill string is

cl osed, tprevideg idr iheesidiesafoiiveedriledtringd sohthahenud eani o poimpeiad idto ghei ng

connected, | n one .such syste di.scl osed in r cp-pendi ng patent
copl | cat | BACRIR Rt e RaN G o Rl kOt o ARG B B "H T St i ng,
there is provided a side bore which is closed using a plug, and a val ve
menber WhFehexamprey 2l 6rilled wesdresséd, rarid B bbredRolenbadbrmds deepsr dadbore is
cl osed whilst the main bore of the drill stri nfg is open, and a second
posi ti on JeERGi &histRecessay KoirCreasepes Irgthsel theedrtistimbrand dhig|igsed.
During drg 1 | [ Ly P ke Gl ; en it
s e (PIoRlP achi8ely Gstiphahd e top RO darh e @RS il indiTU0
from t he addieglonew seotioarofaulking @r thenaidl bivisg, ewhagingetheetngsdriveowithe punp,
connected to the i?e bor e, %nd a valve in the hose op_eneéi,ﬁo t hat
the free end of the new tubing section, and then recommencing drilling. It will,
therefore, be appreciated that pumping of mud down the drill string ceases

during this process.

Stopping mud flow in the middle of the drilling process is problematic for a
number of reasons, and it has been proposed to facilitate continuous pumping
of mud through the drill string by the provision of a side bore in each section of
drill string. This means that mud can be pumped into the drill string via the side
bore whilst the top of the drill string is closed, the top drive disconnected and
the new section of drill string connected.

In one such system, disclosed in our co-pending patent application
GB0819340.1, at the top of each section of drill string, there is provided a side
bore which is closed using a plug, and a valve member which is movable
between a first position in which the side bore is closed whilst the main bore of
the drill string is open, and a second position in which the side bore is open
whilst the main bore is closed. During drilling, the valve is retained in the first
position, but when it is time to increase the length of the drill string, the plug is

removed from the side bore, and an auxiliary mud hose, which extends from



punpi ng of mud into the drill string via the side bore commences. A valve
in the main hose fromthe punp to the top of the drill string is then

cl osed, awo2eiwhesssmanual operation of a val ve act uat or Pol/GHre1005e53ur e of
the mud at the side bore causes the valve nenber to nove fromthe first
position to the second position, and IBence to close the main bore of the
drill string. The main hose is then disconnected, the new section of tubing
nounted on the drill string, and the nain hose connected to the top of the
new section. The valve in the main hose is opened, and the valve in the

hose to tihe RUMR. eUEecCiebieine SHe bese.\anthd instheaseeonanad smmall | y
act uat ed QmbinG, §EURISRY AP RGliaTHE, G56 BLIESokolaR of Lg 11T

strlng cause ne urntoits osition,

al | ows t hiaehmamn h@sé)érorretrce/pdmfprtmmhehtepsmfdeehﬂrlbstrmgtr@@hlén s:ldeedaahdal
| eakage of nmud fromthe dri II stri ngat The side bore t hen be seal ed

per manent $i{er AN HRATBUGY, ohel IR AGIUSIRIPPM oor@ﬁgurg fethsoed #dhere this
section 8%395&5(%% c?édée’%gtrtovél%\’e Wﬂndé?ft% Eﬂ)ge"‘ﬁbrln th-g‘%réirbeéltloﬁ’r rtd} r1rﬁemsly aI 50

be provi a si rein wn as
used i n t$eromdausitain, anddremcgdacigsef the reaiarmre of thd dnlrl Birm@t e t he pr ovr sr on
of additional nud pressure required to control a sudden surge in well-bore

pressure due to Iurd roma, formati on .penetrated b

htertng {Hemn fobh e feeqrifldt (A8 RBY SuBR B aldh E ughinéd BB on

rel ates t@rrlﬁ@trr‘ngpl’aﬂuetﬁecmamﬁﬁb@é cbAneseanecthien@pt drethaupéw i RicyioAUTtheose to a
side-bore in a pi pe or punp in sub. According to a first aspect of

t he i nvertalyh iméhemain desa igapenedi paddnel V@b@nl@c&h@rh%@sMWSIHQrb%Gnnect i ng

a hose to d f I W I [

encl osi ng Igs‘?% %% v mgpﬁ)ﬁg %Irlaeerpgg HZ%?‘&%AY ﬁ&t%‘?@@gﬁxy}gs%w from
the main @@GSuﬂeooftr’ﬂad@nit@‘i‘ng)theotbptdmh@drlll|strmg3%u§d$etheﬁlfaﬂ\%3m@lmt§mﬁ§rl sing a
hose connector bodé which forns a first end of theconnector whi ch

adapt ed t'6tW8 ©JFnHE @gstion: MEIHbakows e Aoge itp jbepigroved from the side”
bore, without substantial leakage of mud from the drill string.

The side bore may then be sealed permanently, for example by welding a plug
onto the side bore, before this section of drill string is lowered into the well.

The drill string may also be provided with a side bore in what is known as a
“oump in sub”, which is used in the event of an emergency, for example to
facilitate the provision of additional mud pressure required to control a sudden
surge in well-bore pressure due to fluid inflow from a formation penetrated by
the well entering the well in what is known as a “kick”.

The present application relates to an improved connector for connecting the

auxiliary mud hose to a side-bore in a drill pipe or pump in sub.

According to a first aspect of the invention we provide a drill pipe and
connector assembly for connecting a hose to a side-bore of the drill pipe, the
drill pipe having a wall enclosing a main bore, and the side-bore extending
through the wall from the main bore to the exterior of the drill pipe, the
connector comprising a hose connector body which forms a first end of the



connector body which forns a second end of the connector which connected is
to the drill pipe, the connector having an exterior surface and an interior
surface wNpchiogrned3sses a bore extending fromthe first ena/GH0tos0zTonnect or
to a second end of the connector, the drill pipe connector body being
provided with at | east one bayonet comdnector formation which extends from
the exterior surface of the connector generally radially outwardly relative
to the bore, the bayonet connector formation extendi ng over |ess than half
of the circunference of the exterior surface of the drill pipe connector
body, whet@INectdewhich is pipetegloimdet epnmrsdgd ite tesBoss. odnd e Vil tpiPereans f or

ensuring ﬂ%la WAl f4 Ul ' t he
surface o e%cf?‘?%f‘bv!"\é@ Hgﬁt‘goés%‘%gérﬁgﬁéiégﬁ%ﬁ@&%\ggﬁ?@g%ﬁ@?@eghe drill
pi pe connigctoothebardly pipay the cotraicast haliad iare ekierioheuhf@ase armhaacihteridnody, and
t he connector further includes neans for, providing a SI!J stantially fluid

h

] ] i
tight seafU'H¥@ B'ﬁht%'%ﬁ%ga bBFep%XtEBHW@cff tB%%&UStaE‘rRP? SHREWEEK ARt or
body. Th'és@%éhéte?]daof‘ﬁ%r corhe&8nesd g Jibe c%ﬁﬂ@@fc‘:?%_dgooéiﬁﬁ pﬂeﬁgedbefofe
connecting the connector to the tubular, as the rotation of“the drill pipe
connect orwitlody least onedzhyoo et nganectohiorimajion evhiclo exriosrirdrothaextorwi t h t he

ot at o1 rarbec S Bt ettt g e ol frdhiE Sl BCBISKE e Bt (e O rhe
drill pipgagpRRecbARcbRAY foRYatRP SeRBREmMY ehadr Vgss O thAe hage gonnect or

body by neans of a locking ring which extends around the exterior of the
connect orcieguinfeeance fi thetexperniar suifage ofsthpradsili pipd ceinnRCiREs oslyf wihesgidur i ng

t he | ocki ri.ng.. one t hose ,connectar, body aor drill. pipe

connect ortﬂ%ogg}l,l %ééé Cao%gggoﬁdgﬁy t'gvﬁﬁ% ﬁ@ﬁ'&gaeg’ﬂa/i rtn%agg Ih@i k‘%dﬁﬁmpgr grat i on
provi ded QubdidieizpyRid afhit sl hesfe&® ML 6dBictOdsn@thalsiffdcebPmec @minect or
body to restrict or prevent translational novenent of the hose connector

body r el aRiP@E&nclpsingthgrsige-bore.

Advantageously the drill pipe connector body may be rotated relative to the
hose connector body, and the connector further includes means for providing a
substantially fluid tight seal between the drill pipe connector body and the hose
connector body. This assists a user in connecting the connector to the hose,
before connecting the connector to the tubular, as the rotation of the drill pipe
connector body required to engage the bayonet connector formations with the
corresponding formations on the tubular can be achieved without having to
rotate the hose connector body, and hence the hose, at the same time.

The drill pipe connector body may be secured relative to the hose connector
body by means of a locking ring which extends around the exterior of the
connector and has a first part which is provided with means for securing the
locking ring to one of the hose connector body or the drill pipe connector body,
and a second part which engages with a locking formation provided on the
other of the hose connector body or drill pipe connector body to restrict or
prevent translational movement of the hose connector body relative to the drill
pipe connector body. In this case, the means for securing the locking ring to
one of the hose connector body or drill pipe connector body may comprise a



pi pe connector body. In this case, the nmeans for securing the |ocking ring
to one of the hose connector body or drill pipe connector body may conprise
ascrew t hwoadio/aew3nay al so i ncl ude one or nore | ocki ngPpirGR20WAISEITIMRY OF
may not be threaded, each of which is located in an aperture extending
through the first part of the | ocking&ing, and which in use extend into a
correspondi ng aperture provided in the connector body to which the | ocking
ring is secured. It will be appreciated that the provision of such | ocking
pins prevents the |locking ring fromcom ng unscrewed during use. Preferably
the dri | | sgsewetheeathealih MayoalgOiigClgeevantedr Wara lackinadiies.winieh may &flapt ed to
be graspe y e S} t ser .. t. t ril
conneet or B0y Bt AIRE bRt 1R CuHRE s Res Doyt ‘At cubhdfg.
further b@arqughvitiedirgd partl o khandockiag sing)i aid ivehioipenalidee dxterehgageawi th a
drill pipe wth which the or each bayonet connector formation of the dril

pi pe conne¥tRIPOREHY ?E%W@a@@ﬁ”{%’ érh\é?ﬁ SAPNEGPY PR JRnWhiEBL AL I8RKIBY t he

drill pi p@n%ﬂe@@drea. b ‘ggt%p%rgéi\%ﬁﬁ Hffalq Stﬁﬁg)rg\r/i%ilgh o 8fen I-Bf&Riné)a(}%)iﬂs! ocki ng

means may i ude a thread unted around the erior of
t he connegresentsrite dogane dngifitom aoming esgadedguringasded porti on of the
exterior of the connector, and one or nore el ongate pins which extend

general ly r dicul t.o the threaded ring t rds the second end of the
Sonnect o P A0i e Sl PR nBiRIat ORDalss PrRYSHE Yiopi B ¥ TRandi e
whi ch mayadipteg el Bed gpespiest b dIESEr 101 a8SiEEMAGsénth théﬁr?jgfiﬁtﬁe fdrilgpipkong t he
t hreaded portion of the exterior of the connector. The drill pipe may be

provi ded e@nnectonkgdyaeladivede the hese gpboeeciehbedy.bei ng novabl e bet ween an
open position in which flow of fluid along the side bore is permtted, and

a cl osed ! I !ﬁ%i f | Qi o5& ' hor.e

subst ant i-grlq &b}dﬁg‘\'}tgﬂ e ,Hzgtrpglrﬁ%e%g@negc\g%}?l nay %ﬁ%ﬁ"&%ﬁ@ﬁ ng,idt[%r%blsal ve

act uat i ngorETgaye with @hdritieyipe avitly whizhatheant estithdbayioneegbemstsof foomatibe bor e of
of the drill pipe connector body is engaged to substantially prevent rotation of

the drill pipe connector body with respect to the drill pipe.

The said locking means may include a threaded ring which is mounted around
the exterior of the connector and engaged with a corresponding threaded
portion of the exterior of the connector, and one or more elongate pins which
extend generally perpendicular to the threaded ring towards the second end of
the connector. In this case, the locking means may be provided with a handle
which may be used to assist a user in screwing the threaded ring along the
threaded portion of the exterior of the connector.

The drill pipe may be provided with a valve member, the valve member being
movable between an open position in which flow of fluid along the side bore is
permitted, and a closed position in which flow of fluid along the side bore is
substantially prevented, and the connector may be provided with a valve
actuating member which may comprise a rod which is extends from the bore of
the connector to the exterior of the connector via an aperture in the connector,
the valve actuating member being movable to engage with the valve member
to move the valve member between the open position and the close position.



t he connector to the exterior of the connector via an aperture in the
connector, the valve actuating nenber being novable to engage with the

val ve nermvenotoaiepse t he val ve nenber between the open poSiGB201/@&0df1t he

cl ose position.In this case, preferably the rod is provided with a screw

t hread which engages with a correspondi ng screw thread provided in the
aperture in the connector. Advantageously, the or each bayonet connector
formation is engaged with a correspondi ng engagenent fornmation provided in
the wall of the drill pipe surrounding the side bore so that transl ati onal
noverrent lgfthisneass: iorefepaipe the mkist povisegywitle pcrew thigadhehighiangagepe i s
restrictegd. . ! r i bly
conpr i seavif py G ESERLARg, sk B 3R RS ot MR o Phiebfic Ve
encl osing the side bore into the side bore, around only part of the

ci r cunf er Rdvantafedusty ikl oreeatho bapgndtheorsiedorbformatiamds ahgageadmith aart of

the depth of the wall enclosing the, side hore, the dept ei ng the di stance
bt waen {GRIeSEOBAITE CBBAgRBEnL MRIBRtCH, B e Yiden iNBoNeN o i b DPeher & ar o

t he same i r i h ; ctor
élHFGlﬁ{duﬁaﬁe éﬁ%ﬁé@ﬁgﬂﬂd’@i %cf’ tABL H@ASIaBSnkl ﬁfcﬁle?r'ie%t?&%/ ﬁie?eehnﬁ%lﬁé

formati ons provi | pipe connector body o connector. The
hei ght of carnecheyamdytretadivade the dfilb prpet issastrictecsurgprevestedt he nmaxi num
di aneter of the second end of the connector is |less than the naxi nrum

For mat; ontls & At 2aa0SeRLe fufiRin AP ERRYE oniol e X B torlauklighofne
connect orexténds eadially imaardhyhérom MaTwalli i@oging the adidd dordfintohgessidg bore.
Wher e one engagenent formation is provided, the ﬁJap bet ween end portions of

the engadeefenerausichenly artief theceumfesggee phiha wall sagiosing bemide bare.
formation r i t he
engagemen?r?# 8!@'&%%%%%&38%}& {6 EW@’%@%‘E&%@E@%&? grt}nogﬁ @%d?esﬁrﬁr ovi de,
t he separlsgingthetistarttepostivieensheofextaljicacéitie fibgdareamenthefroaimesaorens i s

Preferably there are the same number of engagement formations as there are
bayonet connector formations provided on the drill pipe connector body of the

connector.

The height of the bayonet connector formations is such that the maximum
diameter of the second end of the connector is less than the maximum internal
diameter of the side bore. Moreover, the height of the lip formations is such
that the maximum diameter of the second end of the connector is greater than

the minimum internal diameter of the side bore.

Where one engagement formation is provided, the gap between end portions
of the engagement formation is large enough for the bayonet connector
formation or formations to pass through the gap between the ends of the
engagement formation. Where more than one engagement formation is
provide, the separation of end portions of adjacent engagement formations is
large enough one or more bayonet connector formation or formations to pass

through the gap between the ends of the adjacent engagement formations.



| arge enough one or nore bayonet connector formation or formations to pass
t hrough the gap between the ends of the adjacent engagenent

formati orwoAconeld3ng to a third aspect of the inventi onPag/gaowdes’a nmet hod
of nmounting a connector according to the first aspect of the invention

bet ween a hose and a tubular, the tubd ar having a wall enclosing a main
bore, and the side-bore extending through the wall fromthe main bore to
the exterior of the tubular, the nmethod including the steps of: securing
hose connector body on the hose so that flow of fluid fromthe hose into

t he bore f¢cardimgdermiddorspest pethei invenfionewve ppvige ffomethad effmerntitg ah,

securing il i r t C Q t hen,
rotating H@egﬁrl %C%?@§9§§Eﬁ§@£%r3%§g§°¢ g]ealp ?eﬁﬁﬁbéﬁ\é%oég{oggnﬁdc or body
and t he ttubulagy theotulsularohévingoa Wadl dnelbsinpi pengianbeet andoibadysidetispra fir st
angul ar orientation with respect to the tubular; then ifn ert] nlgbt he second

end of tHXEBHREdIBUINIDE waldraindBe weaia beorgi o Hieextarot alethgrtbpylapthe

connect or \Bahy HelAfHVE tﬁeﬁgsf.hose connector body and the tubular to bring
drill pipe connector gr)oé?y into a second angular orientation with respect to

the tubular in which at | east one bayonet connector formation engages with
cor r espongsiaugingayaseetorsragieyedetit of dherdioise reopthal ifldedofalitwd itbno lilke diode- bor e of

t he tubul.a tthee encg(ag}?emant (%f t he ba%o et connector formation with the
bayonet e'HE)da@g HE F VA EPNECBY SR NS r enoval of the drill pipe connector
body fromthe side bore. The step of securing the drill pipe connector body

to the hositheruieet @ affsrdyhighysesuripig the @Nigsipe tonhBetodbody toithe heganect or
body with the hose connector body, nmounting a | ocking ring around the

exteri or @ANNEREOrdMSYect or and securing a first part of the locking ring to
one of the hose connector body or the drill pipe connector body such that a

second pafbneRAHSS th 8 BipePHndBtor body relative to the hose connector body

and the tubular so as to bring the drill pipe connector body into a first angular
orientation with respect to the tubular;

then inserting the second end of the connector into the side bore and rotating
the drill pipe connector body relative to the hose connector body and the
tubular to bring drill pipe connector body into a second angular orientation with
respect to the tubular in which at least one bayonet connector formation
engages with corresponding bayonet engagement formation provided around
the side-bore of the tubular, the engagement of the bayonet connector
formation with the bayonet engagement formation preventing removal of the

drill pipe connector body from the side bore.

The step of securing the drill pipe connector body to the hose connector body
may comprise engaging the drill pipe connector body with the hose connector
body, mounting a locking ring around the exterior of the connector and
securing a first part of the locking ring to one of the hose connector body or the
drill pipe connector body such that a second part engages with a locking

formation provided on the other of the hose connector body or the drill pipe



formati on provided on the other of the hose connector body or the drill

pi peconnector body to restrict or prevent translational novenent of the
hose conrwotoro/ieasy rel ative to the drill pipe connect oPChaBzo10RseI7er abl vy
the nethod further includes the step of, after rotation of the drill pipe
connector body to the second orientatign, operating a |ocking nmeans so that
the | ocki ng nmeans cones into engagenent with the tubular to substantially
prevent further rotation of the drill pipe connector body with respect to
the tubul ar. The nethod may further include the step of, after rotation of
the dril|cqnestaohadytier rassist oo nrﬁ\éergetfamamn%nm@wemﬁmt dpeld hagea val ve

act uat | N IRERRY AR 8 Y BT BIRSCoRierd daghy n the side bore of the

tubul ar froma clos p05|t|on open pos According to a fourth
aspect of the invention we provi de a connector for connecting a hose to a
si de- bor ePefferabtyuthel raethodfarthebinchudelsaiie istepofwafter mtatiars ohieadritigpipebor e,

and the side-bore exten t hr h the wa naln bore to .the
exter i or GMERDLRAN & (M, AECTsh ALETBHOBoARPTRUNAGR RS MEACRR Brtbody

whi ch foryg RckingS gﬁ_ﬂ? QImé L 6nth CBRE rY’t’”WﬁI'i' thé tﬁ?@léfr%g élfbs%t%ﬂ nect ed
to the hose, and™a drill| pipe connector ody which forns a secon nd of

t he connemeuent/\,furmri rotaitepoedhe driiepipencmutestbrt bodinavithukrdpect to Hbe

connect or E)a\lfgﬁ ng an exterior surface and an interior surface which encloses

a bore ext ng fromthe first end of the connector to a second end of the
connector, wherein the connector is provided with a valve actuating nenber

whi ch extEmslsnémnbe inag ikl intlnge apBnstep obf, Y ratdionhblc thamayillbsipeper at ed
when the connector is connected between a hose and a tubular to nove

bet ween aCqNNESIOrRAAIV Iodhe H6FORA QEEHIAINPo SPETAING Malve Aokl Wamiey menber
TRy COMDrigafof EMIM ! GBYRCHATE BRI A RbAATRGH L6108t e

exterior vi‘a ertur
position to an open position.

According to a fourth aspect of the invention we provide a connector for
connecting a hose to a side-bore of a tubular, the tubular having a wall
enclosing a main bore, and the side-bore extending through the wall from the
main bore to the exterior of the tubular, the connector comprising a hose
connector body which forms a first end of the connector which is adapted to be
connected to the hose, and a drill pipe connector body which forms a second
end of the connector which is adapted to be connected to the tubular, the
connector having an exterior surface and an interior surface which encloses a
bore extending from the first end of the connector to a second end of the
connector, wherein the connector is provided with a valve actuating member
which extends into the drill pipe connector body and which may be operated
when the connector is connected between a hose and a tubular to move

between a first position and a second position.

The valve actuating member may comprise a rod which extends from the bore
of the connector to the exterior of the connector via an aperture in the

connector.



connector. Preferably the novenent of the valve actuating nenber fromthe
first position to the second position conprises translational novenent

t owar ds twe 28eciae3end of the connector. Were the val veCaaBratoosgsmenber
is arod, the rod my be provided with a screw thread which engages with a
correspondi ng screw thread provided i® the aperture in the connector. An
enbodi nent of the invention will now be described, by way of exanple only,
with reference to the following figures, of which FIGURE 1 shows a
cross-section through a connector according to the invention, FlIGURE 2
shows in Refeiably He Mevement of thenwalve aebiatine mamder @ thenfinst gosion, FI GURE

3 shows i t%tsaéc'onb ﬂ:[r% b&%@ﬂ&eé ﬂ%ngf&’ﬂﬂﬁﬁltr%véﬁm%ﬂ cﬁﬁaﬁst Fe%HHS L,

FI GURE 4 shows a per'spective View of a cross-section € connect or
shown in éngof thelcomneatprwi th a portion of hose to which the connect or is
connected, FI GURE 5 shows a cross-section through the connector shown in

Figure 1, |on of .hose and tubul ar to ich the cq r
Conneot sV TRTR U VaherRriaaung arapBet IS8 Tofclleoroc Ay & PEeasd Ul on
through tQ&ehn$REdd NHMW ehpa§ b9\ifh 3 or%oﬁb@?@cr@mﬁﬂﬁ@ﬁd EerﬁHé@Giﬁt' ve
view of a second cross-sec n through t Insert shown in Figure 5

Ref er ri ngtheapearwreingtheesomectord , there is shown a connector 10 whi ch
conprises a hose connector body 12 and a drill pipe connector body 14 . The

ends and . SBandent A dfnar PR wifBEWCRR e BBbnby TaF i denar a1

circul ar ¢mytwmhn$evr@r§ﬁ;e0tbqﬁéf@ﬁmmgﬁgufﬁseph@m&:monnector body 12 is
therefore provided with a main bore 20 which extends fromthe internally
t hreaded end ,

FIGURE 1 shows a cross-section through a connector according to the

invention,
FIGURE 2 shows in detail the portion of the connector labelled A in Figure 1,
FIGURE 3 shows in detail the portion of the connector labelled B in Figure 1,

FIGURE 4 shows a perspective view of a cross-section through the connector
shown in Figure 1 along with a portion of hose to which the connector is

connected,

FIGURE 5 shows a cross-section through the connector shown in Figure 1,

and a portion of hose and tubular to which the connector is connected,

FIGURE 6 shows a perspective view of a first cross-section through the insert

shown in Figure 5; and

FIGURE 7 shows a perspective view of a second cross-section through the

insert shown in Figure 5.

Referring now to Figures 1 to 4, there is shown a connector 10 which
comprises a hose connector body 12 and a drill pipe connector body 14. The
hose connector body 12 is L-shaped, and has a tubular internally threaded end



16, bends through around 90 to the externally threaded end 18. The internal
di aneter of internally threaded end 16 of the hose connector body 12 is

st epped, WO 20tvati243Be di aneter of the main bore 20 decr eR€EGH20INSBS7TMAXT MUM
value at an end portion 16a of the internally threaded end 16, to an
internedi ate value at an internedi ateiportion 16b, and to a m ni num val ue
at an inner portion 16¢c. A generally helical screw threaded is provided
over a substantial proportion of the length of the internal surface of the

end portion 16a. Simlarly, the internal dianmeter of externally threaded
end 18 of 1€ chasbsdainexesrallyothyeaged £nsk é8pdeth £ Whigh aneeganeiddyer of

nd 18 _ ralbiotiyeaded o . f
the i nt orAaHS THFESHERT R T Hoeha T, TR VB pdl. 0 Rkl o2 ©

i nt er medi proeidedr witlva H3in bared 20 avtibie extaridsuimatheen@rnally ihneadedpentli on 18c.
A general |y heljical screwthread is provided over a substantial proportion
of the |e1%tk}?rk9'ﬁ thwg@ﬂr@m@o@mf%&xtsrn%"wéhm@esmqbff] 18a. The drill

pi pe connector body 14 is al so tubular, and encl oses a generally

cyl i ndri cfhe GREMERHI P EBY 8f2i’nt<¥|’ﬂ'?|ﬁ};thr€§bédf@n8 h;%hcgethé H?b%eco%ﬂ?bfbrtb@@ hose

connector body 12 is substantia straight, Iameter of the cgntral
bore 22 of2theteppdd, 0 fatdbandiameterbotihel madinibayes2bsiearadsais| fyomhe sane as

he mi ni di he main b in th dy 12. Th
a1 i paaxihiBRte Bhap S Rurbod YR Etnet iR LSS TR BOR 1o ne-
hose connagrafedragWahie afBH iRtcFPeanRte PBRICZO18HI 4Y & aafmihash Vaubet

connected to a portion of drill pipe or punp in sub. The internal dianeter
of the dran lingrpeorenri@st oA gegratiyi hegcalusssewnthreaded sopvigdad aveng its

body 14 st arghodibs & e 18R bPRE FenhlsEat 3t BesohN.L an
end porti téa.2&midrly, tise fritesial elfin@ér b$ ekieshallyathggatdd sngnaldfene hbse t he

internal dianmeter of the internmediate portion 18b of the external Ig
t hr eaded EHHELProbodyd dhisstepped, so that the diameter of the main bore 2

decreases from the maximum value at an end portion 18a of the internally
threaded end 18, to a second intermediate value at an intermediate portion
18b, and to the minimum value at an inner portion 18c. A generally helical
screw thread is provided over a substantial proportion of the length of the

external surface of the end portion 18a.

The drill pipe connector body 14 is also tubular, and encloses a generally
cylindrical central bore 22, which, unlike the main bore 20 in the hose
connector body 12 is substantially straight, the diameter of the central bore 22
of the drill pipe connector body 14 being substantially the same as the
minimum diameter of the main bore 20 in the hose connector body 12. The
drill pipe connector body 14 has a first end 24, which is connected to the hose
connector body 12, and a second end 26 which is adapted to be connected to
a portion of drill pipe or pump in sub. The internal diameter of the drill pipe
connector body 14 is substantially constant along its entire length, whilst the
external diameter varies along the length of the body 14.



connector body 12, and is provided wwth two circunferential grooves inits
outer surface in each of which is |ocated an Oring 28. The external

di anet er WO 20tve11e4381 | pi pe connector body 14 undergoes &CIIGRINMBHTasSe to a
first internmediate portion 24b, being just marginally smaller than the

i nternal dianmeter of the end portion 18a of the externally threaded end of
the hose connector body 12. It wll therefore be appreciated that, when the
first end 24 of the drill pipe connector body 14 is inserted into the
externally threaded end 18 of the hose connector body 12, the extent to

whi ch t hellte exierpalgiametaiad the dpbgipelgomastenaadyd! 4 ﬁ{@nﬁﬁé ResE@N €8anect or

body 12 is Limpt.e e - hey t.j,Qn 18a
and int er(?rrelltjél ﬂ% %ﬁ?ﬁggq%bm%w?%@ é&%g%g%@ﬂﬁ\qﬁﬁg@teaa%len gtfgq%fthghe hose
connect orintevthedidte poitiont h8bsbephbedxtertallyhthreadegosrid o8 2tathandhoker st

internedi ate portion 24b of the first end 24 of the drill pipe connector
body 24. SWIESIAr POG Jagechts BfO\{'@@A i Hye GZ@UWQ?F?W“% HPRESH tPace of
the inter | ' - Lk relq%e he hose
connect or@§535q3%£i§i9 eégg’hgjhblrgpg%%égﬁr{;@fr{”{ﬁ gg'tig tg)étgg?allj?%tlﬁéteetrn t he
hose connafcther diiddpipg2camnkdtbe biddy| | 4 pumpadergoesiex tadep bodeasé to kbilirsig al ong

the drill. pipe nnect or y 14 fromits first end 24 towgards its second
end 26, dPREEcHET BRLBN AB: G Boh P Rrcki b a5 ARG oo (g SRehiRl

i nt er medi Ghmadder b Bt 28 YEHiIER 180 B @Ye @xebrvhiy treh86 i Ml bt #OR03E whi ch
extends radially outwardly of the drill pipe connector body 14 . The

| ocki ng feammget@ddoady Ehgéiguid thetefore e appregiated gha2 whiendheisst end Rht er nal |y

thr ead wrinanei MR8 a6k beRl V4 FrladidinRe e BBl DBu AR BEBS on cne
end porti ol Rbsd Benexdter bady Y 2t tHeeadedt eNdhich vl dliepibessngesiect or
body 12. The locking ring 32 is also provided with a radially inwardly

ext endi ngPPBeks sgnfaxiggbintp he hose connector body 12 is limited by engagement
of the step between the end portion 18a and intermediate portion 18b of the

externally threaded end 18 of the hose connector body 12, with the step
between the end portion 24a and first intermediate portion 24b of the first end
24 of the drill pipe connector body 24. Moreover, engagement of the O-rings
28 with the internal face of the intermediate portion 18b of the externally
threaded end 18 of the hose connector body 12 provides a substantially fluid
tight seal between the hose connector body 12 and the drill pipe connector
body 14.

Moving along the drill pipe connector body 14 from its first end 24 towards its
second end 26, after the first intermediate portion 24b, there is a second
intermediate portion 24c which is provided with a locking flange 30 which
extends radially outwardly of the drill pipe connector body 14. The locking
flange 30 is engaged with a locking ring 32 which has an internally threaded
portion 32a which is provided with a generally helical screw thread which is
engaged with the corresponding screw thread provided on the end portion 18a
of the externally threaded end 18 of the hose connector body 12. The locking
ring 32 is also provided with a radially inwardly extending locking flange 32b

which engages with the locking flange 30 of the drill pipe body 14 so that the



whi ch engages wth the | ocking flange 30 of the drill pipe body 14 so that
t hel ocking flange 30 of the drill pipe connector body 14 is trapped between
t he | ockiwig 20loangs332b of the |ocking ring 32 and the seceGR2brog®0s1 and
removal of the drill pipe body 14 fromthe hose connector body 12 is
prevented, whilst rotation of the drif® pipe connector body 14 relative to
the hose connector body 12 is permtted. Rotation of the locking ring 32
relative to the hose connector body 14 is prevented by neans of two grub
screws 34 which each extend through a threaded aperture 36 provided in the
| ocki ng riPagngAlangeo3@ of dhe el ariae rmpnagetor haslypt bis degred hetweendhporti on

f I - .
e Ot Mok 2 I1ABRR A tod Sodind B 95 ARAECARN iRBNANE.
towards ithe ddicpipg body 2@, framhthedhesagsanbityr BBdy clamy peavented) whitggl ar

nmounting part 38a fromwhich extends two dianetrically opposite handle
parts 385&%‘%0”5%&9!3&1’”'%!3?WQ”B??W prpd Acsttivetiathe sgye ronnecior prAy

exanpl e, {Aigs p@ﬂmktéd?%@@fﬁ?@é 8?%1& %cﬁﬁf‘g”ﬁr?@ 3bGeldigedb!thé h%itsﬁeco%@eﬁﬁt or boy

14 by nmeans of a screwt connect 1"on between a screw thread provided on
t he radi abody il Awarpheyehizci by seardisaocé ted grive soawnsi 3¢ vidch ¢2Rh exidnd

corresponding first screw thread ovided on the exterior surface of the
Gri 1+ i parcidsth b R Broisty apanurerib rRUREdaty el kB Snr doi HER fo acei st
a user i ncdrdsonBthd BPeftuid |preliBBdCRNBRE IR BBfbnl4 8aebAtthd eadtrrdng hose
connector body 12, "and so to | ock the handl e assenbly 38 in place 50 that

i t cannotthreadadeencl &tof e hose henmedton bedypé2connect or body 14 , a
arrangenent of a plurality of grub screws 40 and ball bearings are

provi ded. i S VLI . i_n_Fi ; ' fage of
second en%g%%d#@tﬂgﬁ@rtb?l 8%}3&@} (;%gjrr\#r?ggt %‘?%E)%démlybﬁs%éb@%tgéﬁvﬁy t ﬁ\lga

ci rcunf erientdrasd igr sesthd endh2g hai sandie adss@ntol§ B8, heym@igingaart 2nnlvlawi ng
along the drill pipe connector body 14 fromits second end 26 towards its

first endMoUNtingeAE IFaerpmoyhighLXeHsIMG fianesticalyeprasitedimite parts

formati onggy s secured to the drill pipe connector body 14. In this example, the handle
assembly 38 is secured to the drill pipe connector boy 14 by means of a screw
thread connection between a screw thread provided on the radially inwardly
facing surface of the mounting part 38a and a corresponding first screw thread
provided on the exterior surface of the drill pipe connector body 14. The
handle assembly 38 is provided to assist a user in rotating the drill pipe
connector body 14 relative to the hose connector body 12, and so to lock the
handle assembly 38 in place so that it cannot rotate relative to the drill pipe
connector body 14, a arrangement of a plurality of grub screws 40 and ball

bearings are provided. This is best illustrated in Figure 2.

The exterior surface of second end 26 of the drill pipe connector body 14 is
provided with a circumferential groove in which is located a further O-ring 42.
Moving along the drill pipe connector body 14 from its second end 26 towards
its first end 24, there are provided a plurality of bayonet connector formations
44 which extend radially outwardly from the exterior surface of the drill pipe
connector body 14. In this example, four such bayonet connector formations
44 are provided, and these are spaced regularly around the outer



44 which extend radially outwardly fromthe exterior surface of the drill
pi pe connector body 14. In this exanple, four such bayonet connector
f or mat i orw04410are93pr ovi ded, and these are spaced regul aPCy/GB01E037me

outercircunference of the drill pipe connector body 14 , occupying in total
alittle less than half of the outer t8rcunference of the drill pipe
connector body 12. Finally, around the exterior surface of the drill pipe

connector body 14 , between the handl e assenbly 38 and the bayonet
connector formations 44 is provided a torque wheel 46 which conprises a

central g@W@MBF@WC@r@thaﬂrlﬂmﬁﬂ Fornesiet b%wmce,qu@gdaﬁﬂ@&:aélalq l&sa
genera”ythﬁﬁrf‘lglfacfftﬁé‘%ﬂ eglciﬁphfér%%cg%f?ﬁgaﬁll aco[HnLér?ci dolyofo radi al spokes

46¢. The I Avar ACT Y S face of Hhe  roun ing’part 46a of the
torque wheel 46 is provided with a generally heI ical screw thread which is
engaged wrinhlly amures ploadextgrist iseviatar efadherarili ggue aonhectonebody er4,sur f ace

of the drill pi onnector b 4 Th radially i nwardly. faci face of
Che. mount PeRyeBarhe HEIcE asrRmbt o endiBe %Q”PEC%X%%P%W GTSAeTs s g oove
47 whi ch exl/RRads aafd?HlEéi WR&ell BB hRIN EHMH tgmegpl peényo%anerart 46a.

The screw thread on the exterior surface o the nnect or body
14 whi ch moyatyes parit46a wdiaroisncanngcist to amr@raltynanmtdaqhandmwrt 46bi s al so

provided with the er. of. axj.al |y ex sl ots, the s|ots .each

Fecel vi ndh MeRTe R Aty Tin 3 sl 261 ofhe rBtRn P BRRLY a8l oc s are
provi ded. sukheel @Fl‘Henmdvrﬁlﬁg%rﬂm%ag@mﬂfeatdrdué'vﬂ’ﬁ@% id ,:)Q)Vl(ﬂ\#d’@\nt@anae| ongate
mai n body 49 froma first end 49a of which extends a relatively short tip

porti on 5genesalhappliesli seaew! threacdywhicintgl @30agec WEhniiCArMBERYNAINY SPRRW nai n

o po connbeRS Briisd 3 B el Rulel S PRESCE, I APE pe EOadeBLiol] e of oove
47. 1t wTheté&ﬁalgfrmmw fapmgefacatcﬁcﬂhéIrradummquart)%afofttﬂi@tcbrqqumevmeel 46

relative to the pi pe connector body 14 will cause the | ocking pins 48
to nove X dfl @lsPePERYiYRA t With ha groove 47° which extends around the inner

circumference of the mounting part 46a. The screw thread on the exterior
surface of the drill pipe connector body 14 which engages with the mounting
part 46a of the torque wheel 46 is also provided with the a number of axially
extending slots, the slots each receiving a locking pin 48. In the example, four

locking pins and slots are provided.

The locking pins 48 are generally L-shaped, i.e. have an elongate main body
49 from a first end 49a of which extends a relatively short tip portion 51 at
approximately right angles to the main body 49. The main body 49 of each
locking pin 48 is located in one of the slots in the drill pipe connector body 14,
which the tip portion 51 is located in the groove 47. It will therefore be
appreciated that rotation of the torque wheel 46 relative to the drill pipe
connector body 14 will cause the locking pins 48 to move axially relative to the
drill pipe connector body 14.

Referring now to Figure 5, the connector 10 described above is shown
providing a connection between a hose 50 and a side bore 52 in a section of
drill pipe 54. The end 50a of the hose 50 is located in the internally threaded



drill pipe connector body 14 . Referring now to Figure 5, the connector 10
descri bed above is shown providing a connection between a hose 50 and a

si de bor ewb2oio1293secti on of drill pipe 54. The end 50aPofi/GHre10M38%150 i s

| ocated in the internally threadedend 16 of the hose connector body 12 of

t he connector 10, and is provided witthdan external generally helical screw
thread which engages with the screw thread of the internally threaded end
16. Sealing nmeans is provided to ensure a substantially fluid tight seal
bet ween the hose 50 and the connector 10. In this exanple, this conprises
an O ri ngemb 1ehefche Boseeaneertph bady i ohihe éﬂ@n%ﬁtobﬁaoﬁédpﬁwp\déﬁdl n the

ext er T of i S8 WBr el SRl 54 36 PPag Wi Bbies RERIRL e con ca

perforat SCr eén ween hose and step
bet ween tthecachbeiheeidierheallypihréaded &6d 1@ndSédiimg means m)ptdvumdl@cerwure he

internally thr eadelﬁj Fnd 16 o qj)@Lhe hose connectar bod Thi s scr een 58 is
provi ded @UBF'@@B?\ y {leidgiohd) SeHYeeR NG NORRIBLI &NG | ‘B’én‘?f‘éo'bu Bped into
the drillypi Qﬁarﬁﬁle @HQ%n{m%@%ﬁW-rﬁf‘gpgé% idets |69a rfcﬁﬂﬁg@éﬁ’t 0 to the

connect or course. s pr ov tubul ar wal |
54a whi chgrenuda @ewdad (j;erliw akleyioc puifade iof dhe pad r50mofeth§4mnseT5\@ dn dlesbor e 52

tends th h th 54 | | di t LR b 54b,
connact | rEFAREen SPrGR Rl SHECR AL DAMGEck RIWSPAdS AR
provi ded et Roge %@nﬁhé'étéptbmwgépl ﬂh@siﬁ'férrr%bl?tgeﬁér'tﬂﬁ 1&aEnd thePirhgrded

bet ween the insert 60 and 54a to ensure a substantially
fluid ti gmrtIQEzﬂIGCb@‘t t}v@elntezrhally Hyeaded@ndntb ohéhalhpb¢ conpectes body tohi s

c1 Tount er IHE ST BR D AP BIsRACTR ERoBRe bl BEO B o biinoscr ew

t hr ead aqgumbgdrmbmh@@ﬁﬂapﬁ{gasmf the drill pipe 54. The insert 60 is
illustrated In isolation in Figures 7 and 8.

Other means may be provided to secure the hose 50 to the connector 10, of

course.

The drill pipe 54 is provided with a tubular wall 54a which encloses a generally
cylindrical main bore 54b. The side bore 52 extends through the wall 54a
generally perpendicular to the main bore 54b, connecting the main bore 54b to
the exterior of the pipe 54, and is provided with a generally tubular insert 60.
Sealing means is provided between the insert 60 and the drill pipe wall 54a to
ensure a substantially fluid tight seal between the insert 60 and the drill pipe
54. In this example, the sealing means comprises an O-ring 61located in a
circumferential groove around the insert 60 which lies between the screw
thread and the main bore 54b of the drill pipe 54. The insert 60 is illustrated in
isolation in Figures 7 and 8.

Once the insert 60 is in place, four locking studs 62 are inserted through
apertures 60a spaced generally regularly around the insert 60 into
corresponding apertures provided in the drill pipe wall 54a. It will be
appreciated that these prevent further movement of the insert 60 relative to the
drill pipe 54, and therefore ensure that the insert 60 remains in position during



Once the insert 60 is in place, four |ocking studs 62 are inserted through
apertures 60a spaced generally regularly around the insert 60 into
correspomaiDrgloapessur es provided in the drill pipe wall P62aGB2D10/080371 be
appreci ated that these prevent further novenent of the insert 60 relative
to the drill pipe 54, and therefore enSure that the insert 60 remains in
position duringuse. It should be appreciated that, in addition to or

i nstead of providing |ocking studs 62, the insert 60 nay be secured to
drill pipe 54 by nmeans of an external screw thread which engages with a
corres pon@ﬁ&ag'@%@é@ hehpeRECiAted thad din additien @ o1 lnS@iaﬁeOf\mw'dmgQCK'ﬂgshoul d
al so be hLat,ed LhStadd, A ' e.f of ease
ot "manur aapds 62 1 rsoRee HekEletdyred i BB} By Mottt BORRR: 50
and al | téwelvethresicewvhiéh ehgagesevith &0cormspoeadingt sgeal threpd proddddiin t he

drill pip |l 54a. The second end 26 of the drjl| pipe connector body 14
i s | ocat ddeHIHIRS 1Rl 2430t BRPIsPSQPe Epprefidied tB?tpé‘ﬁ‘ﬁﬁt, It {heoreniely 42
engagi ng ' [ he i r |

substanti PgHt@b Ppﬁ?dﬁ{sfcgh%sgzgf{ ﬁ%@?f/\%&%@f ﬁe‘é Eﬁﬁlr{ecgg%éeﬁggf gﬁécgg?ﬂ?ec%nnect or
10. The iseparaier irsertf 60 aofl &lhéhé risetiure$®fithecioséitgbd eday deengageliwi t h t he
bayonet conm@ptor forrrﬁtions 43 of the drill pipe connector body 14 so as
to retai iPPNECSIR e OB PRS VAl 9881 ed engagement with the drill pipe 54. The
interior surface of the insert 60 at the first end 60a of the insert

adj acent The sexbed icdd 36diare @il pibe &brinectdr eayvalilis 3d@ated wikamitded with
four Iip formations 63 which extend radially inwardly of the insert 60 into
the side $8¢0®e. 53HY thepdrilbmire iT¥nsthe304ing ¥eganaaging syille dbeantariad t he

of the i Rl R Bt BRRIE RO EhEl R b R b "t e
entire axdrdll pgpet sataraf thdreonhnsetor 100, Thewevsiar surthdenot tes ireeanpOes ext end

fromthe exterior end 60a of the insert 60 only around a quarter of the way
to the i nf¥HioyredivyeRIAIDVIth flae Payenet gsmnegtor formations 44 of the drill pipe

connector body 14 so as to retain the connector 10 in sealed engagement with
the drill pipe 54.

The interior surface of the insert 60 at the first end 60a of the insert adjacent
the exterior surface of the drill pipe wall 54a is provided with four lip formations
63 which extend radially inwardly of the insert 60 into the side bore 52. The lip
formations 63 are regularly spaced around the insert 60, and extend around
approximately half of the inner circumference of the insert 60 in total. The lip
formations 63 do not extend along the entire axial extent of the insert 60,
however, and in this example, extend from the exterior end 60a of the insert 60
only around a quarter of the way to the interior end 60b of the insert 60. A
central portion 60c, between the first end 60a and second end 60b of the insert
60, has a greater internal diameter than the second end 60b of the insert 60,
and therefore four recesses 64 are provided between the lip formations 63 and
the second end 60b of the insert 60. The bayonet connector formations 44
provided on second end 26 of the drill pipe connector body 14 of the connector
10 are located in these recesses 64, and as the external diameter of the
bayonet connector formations 44 is greater than the separation of interior



central portion 60c, between the first end 60a and second end 60b of the
insert 60, has a greater internal dianeter than the second end 60b of the

i nsert 60yoant/tibesef ore four recesses 64 are provi ded PpemxaEBn0dsesii p
formati ons 63 and the second end 60b of the insert 60. The bayonet
connector formations 44 provided on se¢éond end 26 of the drill pipe
connector body 14 of the connector 10 are located in these recesses 64, and
as the external dianeter of the bayonet connector formations 44 is greater
than the separation of interioredges of opposite lip formations 63,
engagenen@dgss @APPesite hip hareriinsc 68n&tgagementeali oaeh A thet hayanetadj acent
lip for i e C firo i I t he
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connect orcdrodctcr4 0 fbat beiegtpuliebeoutres ehd sfie bétet B2, moviaing theat diérel ispi pe
connector body 14 lative to the insert 60 js prevented by the engagenent
of the | KIHGIPN ﬁét ) @'HeﬁQBnPﬁ@éE’PdEd.AfrSl?é'(\,’gft?é@ Irkﬁerttéha lip formations

63 at the first end 60a of the insert 60 are each provided with a | ocking

bore 66 |mbAtRh! 6N thECIRF HRE! RfhetR Bbay Mx 'r@%}lﬁgﬁgtor)itﬁ'e“iﬁs&%_tg?‘%- Each

| ocki ng bore 66 conprises a discrete aperture wh extends axially into
the |ip foienaniesn bg3thier engagement sif dved [@Bingpinshet8i métdr tha dnsarti S he

second end 60 f the.insert. 60..Jt. wll Dbe reci.ated refare, that
cngagersncPgtey. el RTaiedas o e ireESodRPegiRe ot it oo es o6
prevents pelricdonit®fa loBRINgridre 68 o WHIEIE 5N cAd 408l &t thedotkinghe
insert 60, and hence al so prevents renoval of the connector 10 fromthe

si de bor ePiB248 @xtangsisdr Fach doginghoreHid seeypsiseslee disceetasaparise cpigBet or 10

to connec 50. t I bor of,. 1 i i pe, 54 set out
as foll ové)gtéﬁﬁ Lé?(faﬁlg 'gEor @eénﬂééahﬂgg(ﬁgﬁaﬁg%éheeﬂ%t%{ad épgtcﬁethgo'ggéﬁo, t he
i nt er nal | ypwiainds atedecrdl 4:6d @Dbtdiehdassercennecilirbdagpraciated, ibeesfo) to the
external screw thread provided on the end 50a of the hose 50. The hose
connect orthat engagement of the locking pins 48 with the walls of the locking bores 66

prevents rotation of the drill pipe connector body 14 relative to the insert 60,

and hence also prevents removal of the connector 10 from the side bore 52 in

the drill pipe 54.

The steps taken to use the connector 10 to connect the hose 50 to the side

bore 52 of the drill pipe 54 are set out as follows:

With the screen 58 located at the end 50a of the hose 50, the internally
threaded end 16 of the hose connector body is screwed on to the external
screw thread provided on the end 50a of the hose 50. The hose connector
body 12 is thus secured on the hose 50.

The first end 24 of the drill pipe connector body 14 is then inserted into the
externally threaded end 18 of the hose connector body 12, and the first locking
ring 32 inserted over the second end 26 of the drill pipe connector body 14, the
threaded portion 32a of the locking ring 32 extending towards the hose
connector body 12 relative to the locking flange 32b. The screw thread of the
threaded portion 32a of the locking ring 32 is screwed on to the external screw
thread provided on the externally threaded end 18 of the hose connector body



body 12 is thus secured on the hose 50. The first end 24 of the drill pipe
connector body 14 is then inserted into the externally threaded end 18 of

t he hose wonnexctien3zbody 12, and the first |ocking ring BETiGRerwmsas7over the
second end 26 of the drill pipe connector body 14 , the threaded portion
32a of the locking ring 32 extendi ng towards the hose connector body 12
relative to the locking flange 32b. The screw thread of the threaded
portion 32a of the locking ring 32 is screwed on to the external screw

t hread provided on the externally threaded end 18 of the hose connector
body12 unt2 Mniihi&ellgeiinadlanoantad shthedpcking ringck? ©oroag Wit 1Bedagesdwi th t he
| ocking f e t L R t o) t he
apertur esﬁ%@%l %Oo’iaﬂcemfaodg@i Fﬂgé rCiornggtgr ;Bgaglelg'gnég %&%h&@hgo%éggjggﬁgfsﬁé
aperture the Ibﬁl&ingxrtimag magissamgrved w;]tea?i aml;r]refsbenbiﬂgeap@nlreciholhebeztwriiz. Ahgr ub
screw 40 is then screwed into eac the apertures 36 to prevent further
rot ati on YACWHBraastRfiing f}qsﬁgw@@e?tﬂr%wé % OX O RESY £0MENCICTBNEY 12. The

drill pi “Eb‘feaﬁﬁ%ﬁ%%ﬁégégﬁ 36 1d ?Péve?ﬁ(fﬁ'rgﬁé‘r Vol t?d??ohﬂ%elo%Riﬁﬂgrg{gg?zbOdy 12

and hose an I's then nmounted on the second en t he
drill pipelavenecther hbse goddectoabddyohed Theverldpipeheorfriecsdr leodly 24 iantil the

screw thread on th untin art 38a en es wWwth the first screw t hread
provi ded Hstsﬁgu'iﬁqeq’rlvﬂlﬁ B%S%B%Hb‘?ﬁt%gb%ﬁdgf%ﬁa.hofﬁ %handl e 38 is rotated

relative to the drill pipe connector body 14 until the screw threads are
ful'ly meshesl, hae t38e igrHbn smioeniedt Ons eiewedohat ond| 28 &ft el agk pipe handl e
38 relative to the drill pipe connector body 14 . The torque wheel 46 is

]'Ehen Irmurkﬁcarme@tprtb@ys%oarw gyedgowardshinedinst engi2deurtd e scew Buggd14 |, the
the or e 2 IR BT a8 RRebbRR S EE i SOt dad bR bBES, ocki'ng

pins 48 i@rilﬁbiﬁgmn\ebtdﬁ oy 1of. The heinoiles 38 s tdtateserddriestor e drirsipd

provi ded on the drill pipe connector body 14 , and this screw thread

engages connector body 14 until the screw threads are fully meshed, and the grub
screws 40 screwed into place to lock the handle 38 relative to the drill pipe

connector body 14.

The torque wheel 46 is then mounted on the second end 26 of the drill pipe
connector body 14, the four locking pins 48 being positioned each with their tip
portion 51 in the groove 47 and moved towards the first end 24 until each of
the locking pins 48 is aligned with one of the slots in the second screw thread
provided on the drill pipe connector body 14, and this screw thread engages
with the screw thread provided on the mounting part 46a of the torque wheel
46. The torque wheel 46 is rotated relative to the drill pipe connector body 14
until the screw threads are fully meshed, and the locking pins 48 drawn back
as far from the second end 26 of the drill pipe connector body 14 as possible.

The hose 50 and connector 10 are then moved towards the side bore 52 in the
drill pipe 54. In order to insert the second end 26 of the drill pipe connector
body 14 into the side bore 52, a user uses the handle part 38b of the handle
38 to rotate the drill pipe connector body 14 relative to the hose connector
body 12 and to the drill pipe 54, until each of the bayonet connector formations



with the screw thread provided on the nounting part 46a of the torque wheel
46. The torque wheel 46 is rotated relative to the drill pipe connector
body 14 uwoi2biovhe9sgcrew threads are fully neshed, and treTIGB2RiNFOFiINS 48
drawn back as far fromthe second end 26 of the drill pipe connector body
14 as possible. The hose 50 and connet8or 10 are then noved towards the
side bore 52 in the drill pipe 54. In order to insert the second end 26 of
the drill pipe connector body 14 into the side bore 52, a user uses the
handl e part 38b of the handle 38 to rotate the drill pipe connector body 14
rel ative 440t e dikpipecpnaecisr bl@dbl;ﬂ 41aregqligned wikeagan betweﬁé Fhacemti | each

of e DAYPREIABACREE A eI OB e Dol BRflEidds BicPeectpsnt 95 drody 14

are alignéed betweeh acent of e |ons € insert 60.

The user tthb&}lhllSﬂ)lpd&S)nhbetowm@ﬂydﬂemoﬂﬁeefdettbtﬁedisa Uhtiphpeverpeneladfahebody 14
into the |de bore 52 until the very end of the drill é)l pe connector body
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acconpl i shedideng the 8Bcoiieand 28 dtand ldeil 3fod @orﬁr‘i&c@éﬁbéd}ﬁ@"’ehblag@é BRd
connect or bogésm again, so that the bayonet connector fornmations 44 nove

around t heroy rasutyﬁiamﬁlailry fBod tight saed withdbetingdt Giti| they are aligned with
the lip formations 63, specifically, | n th| S exarrpl e until around hal f of

each bay t e of the
lip for m@ﬁ%%EREW%%A %8%#39%1 r| I ?%gg necr}%”éjgg té%_réfa t this
point is Mleg@@t@cﬂwmkmemw o4 @a*mcétama:athesaamnet/\/oondﬂectomdrmaﬁuoaxarrpl e
conprises a bayonet pin whi ch ext ends t hrough an aglerture provi ded in

the i nser44 GPVer @aUPHheaestiabpogon: 6ec phia tnséﬁ 6QiuaBlothgY 137 @¥@RPEI y to
the interyef 1 iib Rmations 63, specifically, in this example until around half of each

bayonet connector formation 44 is engaged with a portion of one of the lip
formations 63. Rotation of the drill pipe connector body 14 past this point is
prevented by means of a mechanical stop, which, in this example comprises a
bayonet pin 90 which extends through an aperture provided in the insert 60
from the exterior of the insert 60, diagonally upwardly to the interior of the
insert 60 to a generally central point on the lowermost surface of one of the lip
formations 63. One such pin 90 is provided for each lip formation 63. The
bayonet connector formations 44 are then trapped by the lip formations 63,
and it is no longer possible to slide the drill pipe connector body 14 out of the
side bore 52.

To prevent further rotation of the drill pipe connector body 14 relative to the
drill pipe 54, the user rotates the torque wheel 46 so that engagement of the
screw threads by means of which the torque wheel 46 is retained on the drill
pipe connector body 14 causes the torque wheel 46 to move towards the drill
pipe 54. This pushes the locking pins 48 towards the insert 60, and, if the drill

pipe connector body 14 is correctly aligned relative to the insert 60, each



insert 60 to a generally central point on the | owernost surface of one of
the lip formations 63. One such pin 90 is provided for each lip formation
63. The bapansviiesanector formations 44 are then trappe@CGE2hB/A5DI1
formations 63, and it is no |onger possible to slide the drill pipe
connector body 14 out of the side bore952. To prevent further rotation of
the drill pipe connector body 14 relative to the drill pipe 54, the user
rotates the torque wheel 46 so that engagenent of the screw threads by
means of which the torque wheel 46 is retained on the drill pipe connector

bod% 14 clagkieg RIReAd i QUenethéde o ebthlackingnhp®s 6fe |a;r¢qa¢i0@,ioééhg4_ Thi's
t . ,
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eachl ockiinglighmef8 with thesdeking ping 48)ehigfindibetesaokheasbothes tfSbaydnetot at i on
of the torque wheel 46 is prematurel togped ecause thg%{l ocki ng. bores 66
are not ifPHHISCHNERDAlRRSH4¢ HREe RALQMA G@Yﬁ gaged miihsthentp imaliong Ghe user

that the gy apRlyR8RHIRY SOREXIBe HnEBicR Bodh N8 hyFIRIBAnY L t he

lip formations at e otation o e dri pl pe connhect or

body 14 iisinteqgaireedaligmnientrvgth theiinsert 66r rect al i gnment with the insert 60.

When the locking pins 48 are correctly located in the |ocking bores 66, the
t hus

d of t t eel . ti 46 t he i 60
Furt her a0died Mg s ptrAthg < e EblitRsn 14 BB 6 %8Pt b pe
54. This &ofRe &irgSe vtedi ONBEATINP PaP 268 Leard It fRsedelt BBY thes firffeennect ed
fromthe drill pipe 50 sinply by reversing these steps. Wilst it will be

appr eci at 28pistingtintSeeUH0G e connadionH rerativetp hesdilipiee S4bove coul d be used
to connect a hose to an open bore, in a preferred use of the connector 10,

the oi de AL RnbRPIRVEARhAbhhBEl VaHEeBes 68l dlssgRuaRke

bet ween an open position in ow of e Si ore 52 is
per m t t edrorarttle arit pise 80 poaplyiyreversiig theskelstgpaf fluid al ong the side bore

Whilst it will be appreciated that the connector 10 and method described
above could be used to connect a hose to an open bore, in a preferred use of
the connector 10, the side bore 52 is provided with a valve member 68 which
is movable between an open position in which flow of fluid along the side bore
52 is permitted, and a closed position in which flow of fluid along the side bore
52 is substantially prevented. The insert 60 is provided with a valve seat 70
with which the valve member 68 engages when in the closed position,
engagement of the valve member 68 with the valve seat 70 providing a
substantially fluid tight seal which closes the side bore 52 to flow of fluid.

The valve member 68 is biased into the closed position by means of a resilient

biasing means, in this example a helical coil spring 72.

When the hose 50 is a drilling mud hose which is intended to be used to
maintain flow of mud down the drill pipe 54 during the process of adding a new
section of drill pipe to the drill string as described in the introduction above, it is

desirable to avoid pressure spikes in the drill pipe 54.



52 is substantially prevented. The insert 60 is provided with a val ve seat
70 with which the valve nenber 68 engages when in the cl osed position,
engagenmerwoabiowhesssal ve nenber 68 with the val ve seat 70CHGB2OLVIIOSTA
substantially fluid tight seal which closes the side bore 52 to fl ow of
fluid. The val ve nenber 68 is biased 20to the cl osed position by neans of a
resilient biasing neans, in this exanple a helical coil spring 72. \Wen the
hose 50 is a drilling nud hose which is intended to be used to maintain
flow of nud down the drill pipe 54 during the process of adding a new
section ofh@livRlve piepwear £& isep@fenaplyseeniigyirad. aede thipeaxamplensugmihadduct i on

ection ofNIVENE o 4, qed lenelomiiaiduct
val ve. meribg o e AR e SE R e et o Relet el e RBR 2l 1 e

surface a5@& afprokienatelyveguaidor (688 teap tsedutfacd Aegpofahs wakve mehiberhose 50
0 or less than the surface area of t val ve nenber
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the val veloRaBaPY dae Shme Buc A n the Tmeraetieddn fevalye maimes 88 6¥he open
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pressure in the drill pipe 54 maintaining the valve nenber 68 i'n the closed
posi t i on.thehbigsing faess phbiee spEng t72picethenopen posiiianvie lassrean 68 fareen openi ng

premat ur e ter,.the_ hgos een. _cannect e u fore the.yal ve
controll i%rgﬁﬁyth& V?llvgi rﬁe?ﬁ)g&a@]%ypﬁ}?pﬂy@ ﬁ%ég%é)rﬁ k;ggeé)rghB'pgf 5%(he drill
pi pe 54 imafitainkE thonktvd Rigtnbyer 6e2in thediosRpoditon. hahiaig dusirabiesagipw onl y
supplying mud to the hose 50, the fluid pressure supplied by the hose 50,

until it REEYEBBsthenealys imambee £5ukrem APemieg diEMatyiche Fierbfieaiosanatnt
sufficienfjd BeBRVRNhBELCYE bBFRSBShe valve controlling supply of fluid from the

pump to the main bore 54b of the drill pipe 54 is closed.

Once this valve is closed, as the mud pump is now only supplying mud to the
hose 50, the fluid pressure supplied by the hose 50, until it exceeds the fluid
pressure in the drill pipe 54 by an amount sufficient to move the valve member
68 from the closed position to the open position, and to allow flow of fluid from
the hose 50 into the drill pipe 54. Significant pressure build up may be
required to do this, and this can result in an undesirable pressure spike in the
drill pipe 54 when the valve member 68 first opens.

To avoid this, it is desirable to provide a valve opening means which provides
a mechanical means of moving the valve member 68 from the closed position

to the open position, before the pressure build up in the hose 50 is too great.

In this example, the valve opening means comprises an actuating member 74,
in this case a generally straight rod, which extends along the central bore 22 of
the drill pipe connector body 14 into the main bore 20 of the hose connector
body 12, and through an auxiliary bore 75 in the hose connector body 12 to



68 fromthe cl osed position to the open position, and to allow fl ow of

fluid fromthe hose 50 into the drill pipe 54. Significant pressure build
up may bewoequiness3to do this, and this can result in amCuGB2sioeshde
pressure spike in the drill pipe 54 when the val ve nenber 68 first opens.

To avoid this, it is desirable to prof21de a val ve openi ng means whi ch
provi des a nmechani cal neans of noving the valve nenber 68 fromthe closed
position to the open position, before the pressure build up in the hose 50
is too great. In this exanple, the val ve opening neans conprises an

act uat i ngtheeseroral the) connecterde. alngerstar 4p1 substantiagntrrevent Wid drenaxt ends

along th the main

bore 20 glegglﬂg Cﬁ%ﬁ%%ﬁ%@% Jto't Wﬁ%ht gﬁ{lﬁQWﬁ’ES{? %%)%Mrlléar ya{}{?ore 75 1in

t he hose mnmdttormbmwln hZSllibﬁtiilﬂlaﬂ)]thﬂd tghtodedl ibetwwmmé d 14 antrther der to
prevent fluid from | eaking out. of the connector 10 through

substanti a r%:;

t he auxi | |%?%CSBF‘@C’[?S bagya |l PngVHshrallomdng, glr@e(ﬁr‘q\@”h%ﬁtn?guﬂhe dod

subst ant i al t Ao/, dinehs e ect or
body 12, I%lét?(/st t&ohb%koﬁﬁ%tﬁgm g%n?ﬁgpg effpg1 % reﬁb Ir\p%%f\(@) t he
hose conrmnnpmsdzmmo Cring 80 fiasheofamipitle is heasexhin aginceaiareatapgrioses t wo
O rings 80 each of %'Ch%i | ocated in a circunferential groove provided
around t HYOVIRIAOURd &Lt i || ustrated in Figure 3, the rod 74 is al so
provided with a generally helical screw thread which engages with a

cor r espongi ngbgsi Must-aRbl i riguRadetheerensii®alsthpRividdtewhRe gepanggt or  body
12 which extends outwardly of the hose connector body 12 around the rod 74.

A handl e figlicel sgremsthseadimeich engagesewite enearrespeninglyintemally gareadedn or der
Conmect or 6158k %7 oL o8 SHBReLES sl 2 Skl S eV nihg

connect or om co nS the rod

74 from tm@éﬂmmrrmmyo‘rz bczmndlt&e radI7t. aAm@mdtmparﬁz'sns s@bur@ﬁetd tha t he
portion of the ro is external to the connector 10, the retainer
cap 82 ha¥X ﬁ@aéef‘dﬁﬂaaﬂﬁ tE?dI@d\ZéI'P osger irAssistianygarHRrotating the rod 74 to

screw it into or out of the connector 10. In order to prevent a user from
completely unscrewing the rod 74 from the hose connector body 12, a retainer
cap 82 is mounted on the portion of the rod 74 which is external to the
connector 10, the retainer cap 82 having a tubular side wall 82a on an internal
surface of which is provided a screw thread which is engaged with a
corresponding screw thread provided on the external surface of the extension
76. The retainer cap 82 may be locked in place by means of one or more grub
screws 83 (for clarity, illustrated in Figure 3 only) each of which is screwed into
a threaded aperture provided in the sidewall 82a and into a corresponding

aperture provided in the extension 76.

The rod 74 extends through an aperture in an end face 82b of the retainer cap
82, the end face 82b of the retainer cap 82 lying between the screw thread of
the rod 74 and the handle part 78. The aperture has a smaller diameter than
the screw thread of the rod 74, and therefore the end face 82b acts as a stop
with engagement of the screw thread with the end face 82b setting a limit on
how far the rod 74 can be unscrewed from the hose connector body 12.



surface of which is provided a screw thread which is engaged wth a
correspondi ng screw thread provided on the external surface of the

ext ensi orw@@o10fhes3set ai ner cap 82 nmay be | ocked i n pl aceChGBreeEMSII one or
nore grub screws 83 (for clarity, illustrated in Figure 3 only) each of
which is screwed into a threaded aper22re provided in the sidewall 82a and
into a correspondi ng aperture provided in the extension 76. The rod 74
extends through an aperture in an end face 82b of the retainer cap 82, the
end face 82b of the retainer cap 82 |lying between the screw thread of the
rod 74 and@ erHer KxReAvidg aggitiogal Squé)oé the eoth44, i hirmembedimenteafdhet han t he

screw ¢ hrsodlh 5060 Opdf s AR BUSES o [iPaSish{ 8 egRhAs <Ay a, StoP
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rt for the rod 74, in this enbodi nent of
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that the inner annulus 8 provi des additional support for the rod 74. The
val ve menyerides ddslitimnal sdpporhiartihe red @h 68a which extends into the central
bore 22 of the drill pipe connector body 14 , and which engages with the

second e f 7. h 0 ' se
connect O?F%%y&\%Zn{%ﬁb ﬁ? %Lﬁﬂﬂ ecE? @gfr’]eé\g/ivst %%Wﬁ %txgé}{cﬁe rﬁ@ tH8
connect orcé:mdau bbre afztoélthé Hell pipjetctcﬁineettgam@wmt, aptl vt/Hﬂeh lendagds W|thhht3 he val ve
stem 68a, the valve nenber 68 is pushed agai nst the biasing force of the
spring 725eapndoend 74b of the rod 74 'when the Tod 74 is screwed into the hose
connector body 12. By continuing to screw the rod 74 into the hose connector
body 12 after the initial engagement of the rod 74 with the valve stem 68a, the
valve member 68 is pushed against the biasing force of the spring 72 out of
engagement with the valve seat 70, i.e. to the open position in which flow of

fluid along from the hose 50 to the drill pipe 54 is permitted.

It will be appreciated that various modifications may be made to the connector
10 whilst retaining the connector 10 within the scope of the invention. In the
above example, O-rings are used in various places to provide a substantially
fluid tight seal between two adjacent relatively movable parts. It will be
appreciated that alternative sealing means may be used including chevron
seals, lip seals, metal-to-metal seals etc. It should also be appreciated that
whilst in this embodiment of the invention, four bayonet connector formations
44 are provided, this need not be the case, and more or fewer may be
provided, as long as the insert 60 is provided with at least one lip formation 63
for each bayonet connector formation 44, and the bayonet connector
formations do not extend over more than half of the circumference of the drill
pipe connector body 14 in total. Whilst it is preferably in terms of the strength



engagenent with the valve seat 70, i.e. to the open position in which flow
of fluid along fromthe hose 50 to the drill pipe 54 is permtted. It wll
be apprecwvatet/tibes vari ous nodifications nay be nade t@ecrleB20ovisesior 10
whi | st retaining the connector 10 within the scope of the invention. In the
above exanmple, Orings are used in vaBous places to provide a
substantially fluid tight seal between two adjacent relatively novabl e
parts. It will be appreciated that alternative sealing neans may be used

i ncluding chevron seals, |lip seals, netal-to-netal seals etc. It should

al so be apphecioanegtiomier i bavoneh connecteniRsaatiens teexians pyrreaioLBd, four

bayonet c I 1,0ns Vi | case,
and nore rgéﬂf‘ﬁfét\r%C|fmcg{,rﬁf%éérﬁé{éogfﬁiggﬁrﬁla@bgodﬁgﬂggtoﬁE}Jgﬁy%ﬁﬁ?@%@éxe%?ﬁgi ded
with at |eastsignikcdritly &g thainileaf. 63 for each bayonet connector formation 44,
and the bayonet connector formations do not extend over nore than half of

the circunference qf the drill pipe connector body 14 jn total. Wilst it
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drill pipe connector body 14 , they nmay extend over significantly less than
hal f. Si ndfl ayopet abinhagtor formiationeddipiay, be heedoagrint a3 IohQy asstherioseded with

four | ockj i ns, 48,..mM or fewer. (and necessarily the sanme nunber as
e numbetd B Pieiisdtin LBl Basl oS Kskir a2t o) BaEh Taiind el g, "ae  ong
as the insert 60 is provided with at | east one | ocking bore 66 for each

| ocki ng pivmildBin tiii dxaimple theicoanazetaph e folres aannesiased dbel eiusalgwihgshaped
tube, thus all ow ng t he hose 50 to be qeneral ly parallel to the drill pipe
e
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orientation o he " hose atrv n thrs exanpl e,
t he | ocki agleiciger3thans9G% repeddimigt on tihe ohiestatioansfetticotiodzod§ relative to

the drill pipe 54.

In this example, the locking ring 32 is screwed onto the hose connector body
12 and engages with a locking flange 30 provided on the drill pipe connector
body 12. It will be appreciated, however, that this may be reversed and the
locking ring 32 engaged with a screw thread provided on the drill pipe
connector body 14 and a locking flange provided on the hose connector body
12.

Although in this example, movement of the rod 74 required to actuate the
valve member 68 is achieved using a screw thread, the rod 74 could equally
be driven by other means, such as a cam. Motor means may also be provided
to drive movement of the rod 74, rather than this being carried out manually.
Moreover, whilst in this example, the rod 74 is retained using an externally
mounted cap 82, it can be retained using alternative means located inside the

connector 10.

Whilst in this example, the connector 10 is described as connecting a side
bore in a drill pipe 54 to a hose 50, it should be appreciated that it could



12 and engages with a | ocking flange 30 provided on the drill pipe

connector body 12. It wll be appreciated, however, that this may be
rever sed woaotona293dcki ng ring 32 engaged with a screw t irCeazB2proansizfed on
the drill pipe connector body 14 and a | ocking flange provided on the hose

connector body 12. Although in this e2éanple, novenent of the rod 74
required to actuate the valve nenber 68 is achieved using a screw thread,
the rod 74 could equally be driven by other neans, such as a cam WMbtor
means nmay al so be provided to drive novenent of the rod 74, rather than
thi s bei nedusdlyr bedisedt tonganrgdtya aseeeN de a e Hore i tanysodearippe oft he rod
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t he connegbing. 10 is described as connecting a side bore in a drill pipe 54
to a hose 50, it should be appreciated that it coul dequally be used to

connect ose 50 to a side hore in any other pe of tubul ar inclyding,
but ot 1 WHRAES, Modie PReSitation 20 ARG thY DR CFPTBRTSR, S0en Lsed
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and variations thereof nean that the specified features, steps or iIntegers

are i ncl udtagerJrasetioclusledr eThettetasbarei noietpbet indenpoetedcloudxclutie theesence
of other features ter';)s or caoppaonents. The features disclosed in the

f or egoi ng”&é@@?? B{ P@W,r HUETe S (HSIQ{VQOI%D%%’[%, or the acconpanyi ng

drawi ngs, expressed in their specific fornms or in ternms of a neans for

per f or m nphé heatdiescdioslieded imeid regoihgalaBetipich,odr thederswingatlaidid, @irni ng t he
di scl osed result, as appropriate, nay, separately, or in any conbination of
such f eattfieeaccopoanying d@yvings. @daesachiy thel sneedistioonsion iiterarsef for ns

thereof. GALNE for performing the disclosed function, or a method or process for
attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.



1. Adrill pipe and connector assenbly for connecting a hose to a sidebore
of the drill pipe, the drill pipe having a wall enclosing a main bore, and
t he si de-worelexesadi ng through the wall fromthe nmain pOT&R2010005857@ Xt eri or
of the drill pipe, the connector conprising a hose connector body which
forms a first end of the connector whPgh is adapted to be connected to the
hose, and a drill pipe connector body which forns a second end of the
connector which is connected to the drill pipe, the connector having an
exterior surface and an interior surface which encl oses a bore extending
fromthe €LABMSend of the connector to a second end of the connector, the
drill pipe connector body being prOV|ded with at | east one bayonet

connect or4 f or t N, igﬁq 2 f

connect or gengg ﬂyplrfg I a I%éﬁﬁﬁ vvar 3?%&3&) cﬁl ve @%@Lﬁbggg ® %tsrd%ayonet

connect orbdrerofahe¢ anll @ides nide nigll piper hdesg atwmalhehelbsingfa ian bore; amtighence of
t he exterlar surface of the drlll&&ypfe co nect.or, bod wher ei n thﬁ drill

pi pe conndEEGOTSEHRENUNGFuBUPh She W{'H FeAE BYP téﬁgﬁrqxﬁ%f'%{ f
substant i gy Mlgfel W@céh%&oﬁ@&hgﬁﬁh&%ﬁoéé‘ﬁoﬁ ngf:b&ﬁ y WG Remzys figge of the

drill pipe enclosing the sid ore . An asse according to claim1
wher ei n térd df thd ceinestaomniebti®adbpigg toee b@mentad taltheehase,\anct @ drile hose
connect or bod the, co ctor further includ means for OV|d|ng a
subst ant 1 RPPyRarEEtpr, P ST "Sims. ke H B IhoEetbRReL (BheE S, "o
the hose @d?ﬂfé‘éféd?to lﬂ@)ﬂrlll3p|pé\nth@'3§@rﬁ’ﬁédoraﬁ§\ﬂh§|aﬂgek@eri@P 3ufade WndRanher ei n
the drill pipe connector body is secured relative to the hose connector

body by niBEOr o3urtaacokiahy entlegeaa derexaéenidingrisamdthenérséxenst iobrthef t he

connect or f D h d uring
the T ocki T ReRS i acrethe BRY IotE ebTndids MEcull bibd R GRetPf o585
connect orbémgxproadddamﬁe@omhsmame wymetemage@r%tmamd adkdmegxtiepdsat i on
provi ded on the other of the hose connector body or drill plpeconnector

body to riéamrihetexeriqy airtace @ rtaﬁsqo(ﬂr]e@pp(ﬂge{ﬁgz\,@l%rrﬁdlaﬁy Quiwapdy gelative
to the bore, the bayonet connector formation extending over less than half of

the circumference of the exterior surface of the drill pipe connector body,
wherein the drill pipe connector body is also provided with means for ensuring
a substantially fluid tight seal between the connector and the surface of the

drill pipe enclosing the side-bore.

2. An assembly according to claim 1 wherein the drill pipe connector body
may be rotated relative to the hose connector body, and the connector further
includes means for providing a substantially fluid tight seal between the drill
pipe connector body and the hose connector body.

3. An assembly according to claim 1 or 2 wherein the drill pipe connector
body is secured relative to the hose connector body by means of a locking ring
which extends around the exterior of the connector and has a first part which is
provided with means for securing the locking ring to one of the hose connector
body or the drill pipe connector body, and a second part which engages with a
locking formation provided on the other of the hose connector body or drill pipe



connector body relative to the drill pipe connector body. 4 . An assenbly
according to claim3 wherein the neans for securing the locking ring to one

of the hosewwmnewssor body or drill pipe connector bodyPComMB2BES0F1SCr ew
thread. 5. An assenbly according to claim4 wherein the neans for securing
the locking ring to the hose connectoe6body or drill pipe connector body

i ncl udes one or nore | ocking pins, which may or may not be threaded, each

of which is located in an aperture extending through the first part of the
| ocking ring, and which in use extend into a correspondi ng aperture

provi ded ¢aNNEsEOrcbadedporestitrly Ot Proxgrihtrangdalion)i mevemedt | &f heed. 6. An

assenbl y %&ﬁ%&%r%o&omﬂtﬁgg%%h%ﬁﬁ gigg{ée%&ﬁ]oe%grldo i pe connector body is

provi ded a handl € Wwhi is ad e grasped by a user to assist
the user in rotating the drill pipe connector body relative to the hose
connect or4.bodyAn Assémbhs secdrdingatoe dadn riwherein the meeats foy sdcaringviher ei n t he
connector is further provided with |Iocking neans which is operable to
enoage. v PRRDATE § oRe: el PRSGROEASERE B9y daioh b &t EoneBriG 2OG

formati onofiplidss dsbidw BirBggconnector body is engaged to substantially
prevent rot a?i on ofS t he dl’l?| pi pe connector body with respect to the drill

pipe. 8. An assenbly according to claim7 wherein the said | ocking neans
i ncl udes & t hrdadssenmbhyaseereing o alaimtdewharainribe rhears tarsaspuriog thae

of the. cdaiRBpdMR R theohad PoriBr&BERERG A Bl WEB KRREl BRy hehBarty =
per pendi conebr oré heckiny pade dhidhngaly @kahgg nbhbe 3eeaaddesdcndf Whieh is .
connector.9. An assenbly according to claim8 wherein the | ocking nmeans is

provi ded laraledantamapertyie exeredingbbraigithediigs prEtofdhaderking riggr @afing t he
threaded phng gl R9eiBAqtCAT RBORGRY Herddts GBLGEHAR tRE ddMhetRYPNECt OF -

body to which the locking ring is secured.

6. An assembly according to claim 2 wherein the drill pipe connector body
is provided with a handle which is adapted to be grasped by a user to assist
the user in rotating the drill pipe connector body relative to the hose connector
body.

7. An assembly according to any preceding claim wherein the connector is
further provided with locking means which is operable to engage with the drill
pipe with which the or each bayonet connector formation of the drill pipe
connector body is engaged to substantially prevent rotation of the drill pipe
connector body with respect to the drill pipe.

8. An assembly according to claim 7 wherein the said locking means
includes a threaded ring which is mounted around the exterior of the connector
and engaged with a corresponding threaded portion of the exterior of the
connector, and one or more elongate pins which extend generally

perpendicular to the threaded ring towards the second end of the connector.



10. An assenbly according to any preceding claimwherein the drill pipe is
provided with a val ve nenber, the val ve nenber bei ng novabl e between an
open posiwpanio/n298di ch fl ow of fluid along the side bor@eCrsGRreromstized and a
cl osed position in which flow of fluid along the side bore is substantially
prevented, and the connector is provi@ed with a valve actuating nmenber

whi ch conprises a rod which extends fromthe bore of the connector to the
exterior of the connector via an aperture in the connector, the valve
actuating nmenber being novable to engage with the valve nmenber to nove the
val ve nenber bRRwetsembly apeqidigsitei @aMANG Wherain o¥ied Igkda iaans s An
assenbl y i t im I og. J: rQy| e crew
Chroad wHpohag A np oS R e 50 P e LK BT Sotbohethe

aperture threddezl Gagnakeigthe thi2adéd passenbt hheamdterish afghé eoangctpr.ecedi ng cl ai m
wherein the or each bayonet connector formation is engaged with a
correspon rovided in the wal t ubul ar

I t f ti J f [
U r oundi Hy ¢ HEN SeaemBn: ac SO wihREcRtnsh e RoveTein e oihengr el | pi pe
Connect orpyagRtal G Vi Inéior, IHBNAILG oG halaths BURRSGHan13. AT

assenbly according to claim erein the or each” engagenent formation

conpr i sesopen ippsitionniat wbichwhow hofefluid ralong dte aditlg hatees ddgrnfittednandeawal |

encl osing_ the,side bore into the sigde bore roun nly .part of the

ol r cunt or GRGER JHoSRl WM MR e gfiire e Mo e SREE dFopTamAar e o
the dept horalehie®, wakllth@ BehsEbBis frevRicdanits valvdBetdamid mesningr whighdi st ance
between the exterior of the tubular and the main bore.14 . An assenbly

accor di ngcarpidses ered vich Bxignsiseiremt therkorard thecosagstoniaiiee exterdigagenent
formation [ Y \ c f i i.ded the drill
pi pe conn@c@ grctogﬁggtogfv% E@ a%%ﬁ%é%?ﬂ&.% &@{negﬁégmée%lﬁg%%ﬂ%&& rrqgﬂlbc?bany one
of cl ai nebdidgtrovablaheretigagehgithen@alve member to move the valve member

between the open position and the closed position.

11.  An assembly according to claim 10 wherein the rod is provided with a
screw thread which engages with a corresponding screw thread provided in
the aperture in the connector.

12.  An assembly according to any preceding claim wherein the or each
bayonet connector formation is engaged with a corresponding engagement
formation provided in the wall of the tubular surrounding the side bore so that
translational movement of the drill pipe connector body relative to the tubular is
restricted or prevented.

13.  An assembly according to claim 12 wherein the or each engagement
formation comprises a lip formation which extends radially inwardly from the
wall enclosing the side bore into the side bore, around only part of the
circumference of the wall enclosing the side bore, and along only part of the
depth of the wall enclosing the side bore, the depth being the distance

between the exterior of the tubular and the main bore.



of the bayonet connector formations is such that the maxi num di aneter of
the second end of the connector is |less than the maxi muminternal dianeter
of the siweo2borea29336. An assenbly according to clai m 15prem@Bin/askeaihei ght
of the lip formations is such that the maxi num di aneter of the second end
of the connector is greater than the 28ninuminternal dianmeter of the side
bore. 17. An assenbly according to any one of clainms 12 to 16 wherein,
where one engagenent formation is provided, the gap between end portions of
t he engagenent formation is |arge enough for the bayonet connector

formati onlbr O ASSPERY BECYEHNY thE@IGh! 2 RE 1gapheinireret 2@ WRdSABE t he
engagene i or di al 12 to
16 wher of T BREBE bfaoctiont BARGHS aX 1RGECAE Oty 288t RraBiBh

separ at i oproofdeensh ther drillopipe @onaditac eotly eh gagesdctéror mat i ons is | arge
enough one or nore bayonet connector formation or formations to pass

t hrough t gap betwe t he ends of the adjacenf.en ment formations. 19.
A et hod 1. oA BERETENCRFREINE 0 20 I L83 1 (L ORREETSh toF ErGlitm 1

bet ween aofﬁﬂéeoa@gﬁeﬁcéh%ﬂt@rf forrhﬁﬁorﬁﬁ%“élﬁfh {haY tDnfaxielm cﬁﬁﬁ{e?e? ¢fdphe main
bore, and the side-bore extending through the wall fromthe main bore to

t he ext ersanongfernchef themanaectar e lasstthan theolaximug intesngh dipmetdr ofgbeur i ng

hose conneét?{ﬁ body on the hose so that flow of fluid fromthe hose into
the bore YP®OREconnector is permtted, either before or after which,

securing the drill pipe connector body to the hose connector body, then,
rotating tée dahl hsgEinisly casseaingr tdoslxint el Rtviivaretro th@eh@gme ot othiee@por body
and the tubular so as to bring the drill pipe connector body into a first

angul ar oerBatiens o sMohhthadsthec maximume diametearof the second end of the
connector is greater than the minimum internal diameter of the side bore.

17.  An assembly according to any one of claims 12 to 16 wherein, where
one engagement formation is provided, the gap between end portions of the
engagement formation is large enough for the bayonet connector formation or
formations to pass through the gap between the ends of the engagement

formation.

18.  An assembly according to any one of claims 12 to 16 wherein, where
more than one engagement formation is provided, the separation of end
portions of adjacent engagement formations is large enough one or more
bayonet connector formation or formations to pass through the gap between
the ends of the adjacent engagement formations.

19. A method of mounting a connector according to the connector of claim
1 between a hose and a tubular, the tubular having a wall enclosing a main
bore, and the side-bore extending through the wall from the main bore to the

exterior of the tubular, the method including the steps of:

securing hose connector body on the hose so that flow of fluid from the hose

into the bore of the connector is permitted,



then inserting the second end of the connector into the side bore and
rotating the drill pipe connector body relative to the hose connector body
and the twbubaviies3bring drill pipe connector body i ntopraTgEzordsesTgul ar
orientation with respect to the tubular in which at |east one bayonet
connector formation engages with corr2gpondi ng bayonet engagenent formation
provi ded around the side-bore of the tubular, the engagenent of the bayonet
connector formation with the bayonet engagenent formation preventing
removal of the drill pipe connector body fromthe side bore. 20. A nethod
accor di ngeitherdieiene arafigravich, seruringethedriliseipardongectos bedy|tp the heseonnect or

body to t nect or body conprises engaging the drill pipe connector
body wit hgqq'hHeé Eogsbgb(agymnector body, nmounting a | ocking ring around the

exterior of the connector and securing a first part of the locking ring to
one of t hiaehpsxatimg trectidll pipedyonmiectdrebadiyi relativede themosetoonnbotdy bedgh t hat a

second part engages with a | ocki ormation provided.on the other of the
ose. conmid B BRMATGI0 £ GANDIthGidst RIomABRTBHObBAGY 130 Bist AIBUE pr event
transl at'Wtaﬁ%ﬁ@fﬁ?és@éct%@%é‘mlﬁo””ea or body relative to the drill

pi pe connector A et according to claim19 or 20 wherein the
met hod further includes the step of, after rotation of the drill pipe
connect ortheodyserting like second eodi afrihatdooneciopéttatthagide boskand roiing so t hat

t he | ockin ns.co intq. e nen i.th_the l.ar .to s tantially
orevent 1B AT AR AerorclT b BIEIE 1o thbcudate cbtfel oy i dBBect 15
the t ubul @buk to Arifgtdritichiss eonkédter bod@ o @neecdndcdrjuld dribrittich Wither ei n
the nethod further Includes the step of, after rotation of the drill pipe

connect orregpaGt {® thacubesnd whidheatleast, 0BpeP AN conrecias BEMaionng
member toerg%v sa\Nl\fﬁlc\é?regggEﬁﬁS(F;cgalﬁlt\é:ngﬁgnbggértﬁgnf*é?ﬁlé?i%epr%idteaeartoﬂmﬂl ar from

a closed position to an
the side-bore of the tubular, the engagement of the bayonet connector
formation with the bayonet engagement formation preventing removal of the

drill pipe connector body from the side bore.

20. A method according to claim 19 wherein the step of securing the drill
pipe connector body to the hose connector body comprises engaging the drill
pipe connector body with the hose connector body, mounting a locking ring
around the exterior of the connector and securing a first part of the locking ring
to one of the hose connector body or the drill pipe connector body such that a
second part engages with a locking formation provided on the other of the
hose connector body or the drill pipe connector body to restrict or prevent
translational movement of the hose connector body relative to the drill pipe
connector body.

21. A method according to claim 19 or 20 wherein the method further
includes the step of, after rotation of the drill pipe connector body to the
second orientation, operating a locking means so that the locking means
comes into engagement with the tubular to substantially prevent further
rotation of the drill pipe connector body with respect to the tubular.



23. A connector for connecting a hose to a side-bore of a tubular, the
tubul ar having a wall enclosing a main bore, and the side-bore extending

t hr ough twe 2esl1124330m t he main bore to the exterior of wPhe/GROUENF7It he
connector conprising a hose connector body which forns a first end of the
connector which is adapted to be connggted to the hose, and a drill pipe
connector body which forns a second end of the connector which is adapted
to be connected to the tubular, the connector having an exterior surface
and an interior surface which encloses a bore extending fromthe first end
of the cofectDmMelfod anserdiag éa@nyronenef elaiinedOdp, 2 WWEPERIR theéneibAdlect or i s

provi ded il ollecanashus bl DTTARR0n YR oY RERCS0 Bttt P P

connect or a Wwhi ¢h e opera when t cOnnecto onnect ed

bet ween asduosel aridntatibublmlperattr@dmovalvbeaalwaat‘in@ rh&hn&ierptos'n}]dvena?maive second
position. 24. A connector according fo claim23 erein the valve actuating
menber whNEMRSSR5PYIded in the §idthPere eﬁﬁ%ﬁ@uﬁﬁﬁ?mr@ Closed RASIiRe®8Rnect or
to the exéﬁéri Bés'f?&c)nthe connector via an aperture in the connector. 25. A
connect or accoro|| ng to claim23 or 24 wherein the novenent of the valve
actuating nenber fromthe first position to the second position conprises
transl ati2hal Aosamectort onacamectisgsadwse ench sideterecoh@etitadar, 28e A
connect or chordi nrg%t o claim_24. wherei pr.avi ded wi.th.a screw
UEH d
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aperture thioddietHeoRaIefbAT the main bore to the exterior of the tubular, the connector
comprising a hose connector body which forms a first end of the connector
which is adapted to be connected to the hose, and a drill pipe connector body
which forms a second end of the connector which is adapted to be connected
to the tubular, the connector having an exterior surface and an interior surface
which encloses a bore extending from the first end of the connector to a
second end of the connector, wherein the connector is provided with a valve
actuating member which extends into the drill pipe connector body and which
may be operated when the connector is connected between a hose and a

tubular to move between a first position and a second position.

24. A connector according to claim 23 wherein the valve actuating member
which comprises a rod which extends from the bore of the connector to the

exterior of the connector via an aperture in the connector.

25. A connector according to claim 23 or 24 wherein the movement of the
valve actuating member from the first position to the second position

comprises translational movement towards the second end of the connector.

26. A connector according to claim 24 wherein the rod is provided with a
screw thread which engages with a corresponding screw thread provided in

the aperture in the connector.



