PATENT SPECI FI CATION  (11) 1 522 428 00 (21) Application No. 38185/76

(22) Filed 15 Sept. 1976 (31) Convention Application No. 7 528 797 (32)

Filed 19 Sept. 1975 in (33) France (FR) (44) Conplete Specification

publ i shed 23 Aug. 1978 (51) INT [err] E21B 9/20 (52) Index at acceptance

E1F 31A 31B 31C 31D1 31D2 31F (54) | MPROVEMENTS I N OR RELATING TO A Q
y

TUBULAR CONNECTI ON FOR A DRI LLI NG CROM. ( 71) We, - FORACO . FORAGE
di aneter, a port extending upwardly and RATI ONNEL CONSTRUCTI QN, Societe

i nwardly through the tybe viall froma 50 Anonynae, “a French cor porate bo
of 24. p05|€e/on beneBax,It he sho%ﬁered portion so Avenue CGeorge V, 75008
Paris, Frankg; do ENTn CIF1 al .pas@ayge,

decl are the invention, for which WeE and a‘ggg%%Nextend?ng dmm
that a pate rtagamugmammcnslss/';tss @nFiled 15 Sypghotehe tube wal | from
position a d3t)lﬁbnmtl¢melpﬂkyaﬁmu~bh752879s t obe per for med, ;/“ :
shoul dered A tPDFiled1%BSeptd9Biimn ad- 55 be particularly. desg 5,’/;
t he Jacent ?ﬂé’r@%m)V\hereby when the fol | ow ng state_' v,
connector i d‘g&mﬂﬁhsfﬂe fion published 33 Bog. 1978 . Thi s i nverft 4 4 ho. -
a tubular c ?} e _channel to renove cuttings ng\ ~ oy
drilling crown X ah‘?ffwgmth'émlﬁﬁt‘?l él‘DZt:HE cr own

specifically concerned with-a drill connector I east sone
cuttings upwards .60 which is attached to t he Iovver end of a

out side of the extensio ﬂ?ﬁk e assenbly dur| ng
drilling, the position. (E)sfdt M@ U#Rhas the
cut ings are

drilling crown attachedt0|ts 9 vvardly and up-h

under si de. The % ‘Eﬁﬁ hElDRA@Et Odiandétéxl |aypdrp e,ttaﬂ,dgewa;ﬂ]y Rassage.

in the con- re 'e%t lemrd Ihecrhbar;viall from a .50
65 drilling crotue mmmfr#mgptglﬁer P?ré@le#%re

to provide, $nhewb Bdg:hwglmm ﬂﬁvﬂghrwhicﬁ ed ﬁfdl tXRHdn

passage, a con elmedlmlshmds througlothe babd walt £6m q; h
drilling rreans&,e (? htlﬁﬁg ‘é? Gbmllfte qutlotcﬁtvwnpqsmon rarl1 giﬁt e
esl re

it and to renp\ellowitig nts.

1418 Do %f‘h‘t he
fromits vid@nitThis mventlon relates to'a tubular (cemnqﬁtdad dowh tﬁ@ £ ffve u&ﬁl
means. 70 A | % g ‘q @P!varfsoneﬂleswtc;nu?meﬂmr cedwnyand tté €argpper

ich ne e w1

portion of-the. ttg@,[, sprge é’“ g% &P Gﬂﬁ1e®t or
IS provi dedf yhbl!wv o g pip BSS&n d \dhlllﬂg, egéglf%&lh ?ut ons '
sl eeves def émwarﬂt@medItgstSbmntUnghat-ee\terveiegipﬁw bad lup- -
connector is ug&%ﬁe ‘gﬂg ﬂwgf’ \Mﬁf@h te eneenirplepagiagee in thiaecon- -

)
difficulty of dfinp}eto MI%H: & wand BE% el Drilling f1d%d .
is fed into Qamgewmmrouagthm drghzfgrfhﬁn t tm&; 5&@1&,&?6‘9&%” to ‘} uI us -

to supply the S “geif%d p hegirifing lmgdh&kmg@gm )
channel s. Thi sml%go{}gg m[oHeécugmgfl ’?%sgetowaxtdng% Rp@‘#&gm _} he
Pr

drill hole vval I A:tamgengu 2l drhﬁlgdfrbvl'ﬂsldiﬂt b qﬁ ﬁoﬁf;ﬁ?ﬁoh
above t he c40 teral ’

# |cgn=s o xtnlaelonc tsOMﬁvld
t he speed o d[,t,vﬂ,gﬁ é‘:&@ % F.?"Pmsﬁ’e tlm;lean fdgpulus .
frenh ‘h %:ﬁ%‘gﬂadm d and

extremnely convﬁmdmibuttyB e@etya

efficient secofgting zom mtht nyeom ﬂiel‘ I toD lsGsphu channel or - .
be provi dedmen%fﬂsﬁg’ f@?ﬁf?‘%ﬁnﬂfbﬁ?v@mw Thwﬂmdamem nmﬂgh the .
present. i nvent infiffediately Iﬁﬁtﬁﬁ@g

provi ded a t ubtheapeed pf drillingds ei'ablthP&U{ntﬂ]El ‘Eﬁt 80
removed by hav m"gptha got deﬂasﬂwéwedeuuw i diticn scions dreaﬂslmiyg

passageand whi thlarel:ubnrolvﬁed £3ubule dfill Q¥hecttsl
downward carr %fslgt%eHM£ temhgsovmé kmthofntshethecdnmny

ag}gt nom sqmgwmatgmwm trotve aid| |
havi ng at i4os éxesﬁﬁbn en the \W‘tgf t he
core through altamsht ity | ld“@r jetd saeoﬁtﬁuinarfozdrs v&,

passage. Thus %a Wsth¢o¢enc e.ommsa a:ydoren
core, conpani af; °“ﬁg&?@% ;th“e’theqrve sarro aﬁgﬁ‘efl ned
R tﬂﬁ” P

flowing frose t Ny akBande withihi thQJnuéﬁ ?"r%ﬁ?tﬂﬁdf?a‘th&mvﬁt es pf cr
Vi, @m% axi al

the drilling pl

by the tubetsf Gteceth\hngt mvedt €oé) Sarll @k i ving
the cut out coﬁhemd?ﬁi ePRl’t@Fneﬂ t@umfbaca)acémr qnghsykthﬂ Fhter] or 0 |l | ng

e port ns th
shoul der ed pOI‘ & thth bet g@ﬁm out% etube%artlyollx,lethe unrggrgsl:deﬂg;



upwardly from the second neans by a Preferably the port opens through
the 95 portion of the tube of narrower external outside of the tube partly

in the undersi de of 2

1,522,428 the

the narrower tube portion. By having part

i=n\ er - engagi ng neans do port openi ng outwa

Egﬁever obstruct the flow.of drilling der
fluid down through the annulus 3. 5

' bank| ng up agai nst The |l ower part of th
of the shoul dered porti on and : érs'é'&ﬂzﬁed by

—shoutdered portion and partly in the sleeve 28 concentric with respect to

of the outer sleeve. The

rdly through the un- not,

si de of the shoul defed portion of
tube, the of risk of cuttings

e connector "1 is 70 the underside
a-thick-wal led tubei4 MAaving an

'”Def“ OBor@in hile pibh Th thes géeﬁatzhyconéuﬁﬁulﬁithsqzspg:ottoahe its upper end
”ﬂe mnﬁaé pgrdﬁdhaal tnu greddere. The inter-engagis L 49 ovier end of

the annpdrusvp&mg hlawandlyethﬂou‘o’heth? ¥enfe P‘ni"own?‘ﬁm s

§g’ %11 is wel ded

to -t he feoyge ok thgcsh cu@%fﬁk ‘E{\Zé,% of tAScehasdsr basl i Outllne
abov@ afd i ttiahed, d spfofvﬂedaby asthsh@alledeultydl havigg pmwing

drilli n@gamg\mpéraﬁdned the drilids greatly o a %;
porti onredﬁcede!rwdéﬁdoﬁlmsﬂ@ft ube Wﬁ a{,‘t,eﬁ@‘t‘s\; b ?be 4 |s wi der

~ than theld E‘GJMPS&@ peﬁdzﬁmﬁ ctefhal Msmhmramumlly | ower
_Z|oorﬁ0 °2:-‘3t'}f vn faxcpdado themhabrsoéppedrml% 'dﬁpg ngr'm fthe A
nunber dérslsé «n be mct\shlﬂl ﬁgwr }yﬁf'm%?mbe P& AT ng arcuate
 BQbnmtt a@d 80 .smal | er

por t i onare o T
r adi s Bﬁg Eﬁ s£°“§§“ b pd raoﬂstam terhbebme Ao hmth ss/edtemt atong ep 12,

EaCh IOOExﬁalﬁr falaﬁs nﬂ:stnﬂhﬂy quaf totthes of 2 bensakthele e t’ﬁ %([’% outwar dl y
and dowthepedphpryss them{rqujlg gxtion of the sl:rpe:f ;lsltc:}jtet‘ﬁg’end overl;v;:;wtgle step 12,as part of its

outer emﬁ \él‘erl{l%ﬂu JufiRon! Qﬂe 1a?:1~an%§ fat 1
show atpebdfof A8

crown i shei dﬁlﬁmﬂm cam;s the wretings O | @H’r:l!gg :
drillini a{ g%‘gﬁg‘ ‘fﬁgsp"

| ower ) B aﬁmuatuepqraﬂfﬂ
def i pgd chﬂhvmeﬂdt‘siﬂﬂledﬂiainbtehdlhe srmH injp ther
are ver tetwgen the s '
ext endi rf ' _
.. the thi Al d P uohhemtueeuamgsTmelwee encts
i of the mmehemwtcmtnatc%g resattrnaﬁged'l’wffgf

viowal |0 s cerer eime; atﬁlﬁtﬂ tC
the dri || fgmyee ‘%?T ﬁﬁéﬁﬁ g‘%"hw claerod

Q clowiia inctessed)\ner lawss polhen pfthe

haﬁﬁhcaaﬂinaummapt the advance

‘Thp threaded 4,85 | j ng
tﬁ%‘(,@;l d"yithin the JOWELded 85 the
Brdrs soirovertied. wi t hin t he

tending dowpwarfly t ube 4.
“’auﬂﬁg‘& °5gf3@§ﬂot h® ports 8

sufﬁclenglﬁk%ﬁ ‘&g%f réﬁan DIRaHAE bordPPEr channels 7

their ditenrmtleroveﬂilpethepace into

n d portion
i:h@‘e,ﬁrl hol e~
%ﬂd&ﬁhsco wlingber-es- 27, for

I ’myagweatendq hélthe Galt er ends,

overlapréfb@n o1 aqmmrgtdrmnasonl mﬂtm e“’hl 1&nds of the
“ppeﬂscm%g;&; and the 30aruafuy&i% @a O&Ju‘é Rhdntel dfohﬁbdrﬁsu in the

descaikintiat

upper erL

S)u ter SpperOpart @f cthd @rcwgl 1hore easily
rai sed. and taken ofthd mteﬁ‘iﬂlé‘diéd s iill Owc tlnspaeed

C]
hannelﬂ vent ion will

now be Riad, in - with tas EE ﬁ,‘;m mog e detail,

by we# o %scr%"ﬂ“ &vwei

dmuere gO ungstm con-

referen eﬁ‘éﬁ" s@&conpanyi ng draW| rn_?ﬁmgbxtsZOtmthgatldemﬂe@ﬁﬁlﬁﬁ@IWs‘ 7 open into

an ar cuat hexill ceddiector l-shownm the Fxgures
arran ed aap isef ﬂa‘ﬁﬂ‘@“ g2 &
di str Lﬁ;ﬁ t‘%ﬁl;’ ggagfh

connect Qdro € mtw u eemd au'atmdltg ttadiucy7olips

as shown.in Figure 2 nnﬁ a£Q}.d groove 10

g % acu%er&};?&ide % 'ﬂi‘ dius gter- dl@Cuat e

ntmmfgﬁma&erdrl |

“at H he line
i ndi cat emally throadedrat 2 g g%{ceﬁl déﬂl%b ‘tzo %%R b SB:;ct s Figure 2;
ris

and, end -portion of ‘a: tubular

TGRSt T i e e
the

Yiud ofahe - isb@xamddarlmﬁl 25 40
ﬂwme&smeltfmﬂml’“sends bet ween

rovide an mums tbmeancthgnﬂhtought O praje ?‘d i s of
r adi aI | ?&em ; taeﬂf ’h’éu% |'§ &mﬁ‘@;}g lé({ﬂﬁ rgepiiﬁl“ﬁi'ﬁt

ot B
Fi gur es produced
central wari[hehmu@eﬂsl blare off ﬂlhet“ét‘lbﬁ/ms“ﬁ

ok ai"aranﬂrmlﬂuer sleave\m sqtttnat a
: 17. Eac hararaomat rfpmd%?
(+)

: 1 ower VW ‘é’l
. tubul gg &'Elaﬂ ”“g;fé’ ¢rie€d) iahhowneugateleée pesagt &
shown). The drilling pipe corrprl ses two

assom at ed 115

i9lsubstantially equal to the cutting

3
‘.éfgbiﬁ‘ ttfapsO \Aﬁdf'n'hmdiltheldp erqmmmt the tuteloW0i n t he
tiilgl: ake amed th 1angdh spalies r%siF“s%?’dlfﬂf e m Jroviding a
be

f-th? ssage and has its

O o LLLaES 24 he ahgerlnaduuusselarmhg ahiid 110
AT ggeﬁj}ee% SPctaaeaily etraveli dovh¥are

th&tugh wrtnnluaﬁc ukPe

- radi us
E:ﬁ%aces@ge i h%mﬂ%ﬁ‘ E{&:&D recei ve the

cdréteudaiytuie &Bwn nitive tbeidenpl t i on of a

rchilp ghe seraginder disehatgst di3 50
slightly beyond the radius of ‘the



cyl.ind al tubes concentrically arranged to arcuate portlons whereas the
ohE ﬁﬁﬁ#*de—an annulys. between tihem-through .- 20. pr.oj egti
V10 - OVertap WAt ch—a ari TG TTaird " stUch~ a8 arror —mia.
passage 5. The | argesradi us 15 of punped;downwardly to irrigate the
the crown 11 is substantially equal to the 55 and to convey \
gisds the dritll cuttings radius 16 of the upper portion of the tube 4 {H,
fir oduced. These cuttings are carried up- and the snmaller radius 17s\
“e_cromn 11 is wards through the bore of the tubular substantlally

§ to t@fNradius 19 of the drilling 24 -3

porti off " Obutwhtalyl 48 upardh&oundDBe o' (shOh1déBE SSHHECIHR phstly in Wﬂ@n

i1l is i n;nsi?vé éhﬁow ithby ﬁvmplitjthﬁﬁrgﬁowadweb beipottioar ; Iugq%veﬁZ :
ntrlcally . ‘nﬁlg o )

an i nrsero,ﬁi, g eﬁ,gl e &mﬁrtﬂ’ﬁ, tﬁfggﬁér q8

n annul t3nuch ﬁahmutun$eandeam¢s mam eh&n g 20.

f the Ad] grerloy égggﬁg blsmﬁéetheﬂ?‘zﬁ;dmﬁ@f ylnpb opens
fitate the b '1% été:'a { h& 5":@&@@%@% f@ ed in Claim 3
- engagiog pd'iﬁcEIEOICﬂiE thiBe 4 bl isi I Which@he-drof the @Ro sI6dvedas G Ot70

kenced) whi ety smedllgsa ﬁg‘ thﬁm#mgs Jhuillmg5 wpiped end; imumememdkyr thoteagiedh ao g es

1,522, 4 id flow inwardly and upwardly thro provide saldf S| lg;ﬁr end-
idly ar ounﬁﬁor e fg:sl % oﬁi”‘m fthe Eﬁ:ngﬁlg 418 ¢ he
i 11 by 1\5/aythgfsh¢ullﬂ;ra2@§mtse ermssagw\m’rthbubeé dxﬁllcunne infedd edhyloat Wersn
el | of thecuines }ntogq ir eFior Enerios quﬁweelam lel“&\iqm tee "and
clare o gty e b SR 2Tt bGP g
outward leow o] dr| I1ing fluid entraivagicsll ing| ar&x%ﬁe(‘sb&edl S
ided by 0wo Hogdesireds3hq ﬂrﬂmmn@tortm d?at tarwgd t&ﬂwbsaﬂraﬂlfe@ntﬂteemrts cent r80c

Bes defini W%ﬁgﬂgﬂg ? %&% arq Einf a

Sus i nto thgpd g é[’ﬁm i egg tedB&of And] dch%&%?% ﬁ‘;‘f{?ﬁ ;?gw:;

fder- 12 | s thﬂeutsﬂlé’lef tlip mtemftuuamdﬂchamel mamifolihpreved. The

fen the B sicy upper4P°rA° r°if |the "tm,ﬁ%{%g as_. &|Afnibepnpecterjag ! one 85
Bowi

b o e (L el R %;;“mg%e the

s ‘has ItSdes&{BedJn y small, so that the wiiéi hadQfiteaiatt stchdté pBiions |SE0E "
ortion internall y threaded to fl ui d fl owlmmms@h yally nefjuel mﬂdtwfttlwo

e sai d firggyp {Iﬁﬂﬂﬁ fshe lower end-; s B{:@faﬁm s“fo e %‘bgff‘?al
fubilla©

Boe 5. Tee poOAf Bnredof Hating raherraai yutis Otdd \ifak [of Ptie NT
) on 14 of tippepenxd pro¥ided twith frspwmedus &m d)esphmmdf hangrowkb pottioe ofhiell der

Bsists the pipe system, g fybe n as cl e
SRR e mg;ﬁe% oo e R 8

I.Ime é}
i ch nor3 tleer qaiawend mﬁg:s&ﬁxyatt& gucit fdaetstdomnuitichtingOs their vp ﬁl& nnei

bovi ded anda“rrem’éla!’ W@Hme &Fns‘!lthtﬁe Ig ﬁe? F»d!é the chanoelt dud
o O B e it ot e ok KR
ally and tidtGre, & &:tb’i\i# uldSﬂa(i‘a und;g ed%ﬁthﬁ:&ifoﬁxh ePari ﬂ

tor ca® bef ther mbeckpaded tpiredlyafrémfthem t hé tNrcbsnectorS@lamddhlcmimsso as

1 ed VR TR e B0 Bl ROMECROG S R one.
B0ri 1 1ing Plefding iy Ghidugi B! Yxted ; hdSits | 105
t he | owertubeiyaliofrby. aTiml.ndm lbdneartg ﬁlbUIPdTl]P]E!' a:adsecb drdliug biesn d bye or

jchannel 4SopPAuldsted go SRS dar isptet H@ddfema 3¢ opar eoly q|
"ot 1o AT Az AT T Sl e
§ connect orfras & ﬁbsiﬁad abbvanmeomuldSﬁdcoum e\raﬁn c&'ThectB ﬁnberin iy ene

Jof t he eRutomig msadlmm c@wnl Iomofcthamefrdsng?clmdm‘wwhm ot he

pbove cr0§’x2ﬁ‘3 ’tnh B 41 JoPRRHH d‘éf’o Eﬂ?.éh ’Eg'% %ﬂg‘fgﬁm Loy

has al t er aahksl S ekaeRuiR stﬂ'&ﬁ]ﬁ:e iy S b 5ok OF e o fermbed

pf, the sho%zhﬂgtdﬁgr? gi‘d%a@cgsfc Iggg%stmdea%nmtmeeogsﬂb UHKE e @rdA\bAdidgSits 115

|ng ar gua o a ?‘ outey endypluggedt ar dri | | nect or

_ radi §Sough ReEACHN e 2 fxﬁfsm‘m ihakiagadi tsﬁﬁstdﬂ‘é‘hnﬁf L g @%‘g ’
dirst. neanQWhmly aperuphedly m tlid’l&:eﬁﬁilr(hmentfbot’d theNadebm gmgt drviibigsng i t

%ﬁ meFCtoa a’égm % pangeeion las claimeddy Gam 120
o "airtiaati in ) Hb EnERE e Mo v
em andothmv It ﬁhm inSthe luﬂd € thd 830Bmpanyid Qﬂd ﬁe

“end second neans for attachl ng to it ducts com‘rum cati ng at the|r




~ withi nattadmh tt&gmﬁé‘"

an annular drilling crown having bits for with the | ower ends of the
channels and cutting out a cylindrical core, a central opening at their

| ower ends between the passage defined by the tube for receiving the
positions of drilling bits provided on the 100 cut out core, an externat
shoul dered portion underside of the crown. 40 of the tube spaced_upwardly

from the 9. Adrill ﬂ din Caim8, second s by a
portion of the tube, of mﬂ" llmlﬁ M mlrﬁg bits .carried by sai fitharrower

external dianeter, a port 'ex£ akternate qarcuate portions of the ¢+dwn
tendi ng upwardly and |nwardly tpg t he extend radi al |y outwards beyond
_itsqm U 299%;'] Benecath the perjphery and the drilli ng
bits care1id ?& ti lwdaspotttoncam@at@ th%afd r emai ni ng
~ arcuateg rdpflmdsbeoieeﬁ wnt ed‘f‘;’ yer 13%% on.and a channel " crown
. ext e)%dﬁ gﬁg@og'j ‘d@otheysmal lrhhe Q%tﬁ g@e‘t‘ﬂ R the tube

wal |- guitTmtcs & and %%E%%ge drlﬂr@mecaurpiespr&d;dga %c;ﬁw Te 6ghoul der ed
10. A dnpwardlg aried ﬂgr oWt °11$€)' dcfimngnbdmeea tpaﬁl i on adj acent
to the BPedrmtibthe stzp otrhmoumeem Id&g edd PR F‘oﬂ‘i‘“t%é’h@h opéns wher eby,
whery th&rﬁﬁf@p@‘@rgaﬂsbﬁttﬁet’as&e egpeh chan 1 coiABR & al i gned

drilli nenly tmwldsd:ﬁ& tpg“ﬁ ‘é Iltew dﬁanmbr cﬂ'ﬂféttbv@@l‘ée"égl;xd; $cqmrunl cate
Wt h Chﬂﬂ‘l‘i‘l@bwtlderﬂmiﬂd}u a r[g,%u a“‘f‘ t emeﬂt»etlaeadbdteé by way of a
r adi al ;&, ﬂleaﬁnttahpassarge\an'rmdp&go §:

nall ‘%V%gﬁd-l n the
out g§dehd hﬁﬁiaérpﬁ’ﬂ'g’g Eﬁe gvmbs Qﬂ:&dsuﬁdm s&uﬁd h. o yr ound the
out si decutrfngointceme {y %m llnnewtctmbelamcgtﬂm ypesi yon of the
por t venting 9@}yi:elntlexmy)fuﬁ€ﬂ£btdhftmgd’ oA NGHREh (E%Hﬂ‘-" jchmorebarc ut t i ngs ar e
-conveyelé(Elk ARy ApAinst the Hpderside plashbylders ﬁbeeﬁrp.qug?n' h \Aﬁfﬁe mﬁﬂh‘d upwar dly to

t he 20ent i adesifel B CORGE he acgonp ghdabeing s arcR&tsly 2 G,
ConneCtImdlfl.edsoastobeflttecd&% lo\:g-lf,&ﬁ 178! £1tbg rwall drag Ehemsl n CI aom 120 2.

A dril |°fe6fr4 msyagne:hptommp adfrm ﬁﬁn Higed hlc oMith a drilling
crown g)P*tss Wa tdndcwgh: 6rhﬁcli)kiﬁa§1h E ially as
des@si lﬂ&duwei-l‘bo[-&ﬁle&e N t“ “‘gﬂ‘\ ‘ﬁ@‘@ ocnret he under5|de of the the
acconp 208285 tre pl.ecconn ctor as.claimed in any one 3

out war %‘% d Hﬁ’v\/&? W§/ th?(lmhdahdte Iomv&nrﬁtteaw ﬁgnﬁifa;;ﬂﬁfﬁ,t&ff‘ and partly

in the end of the crown 11 by way "éichtltae altennate Al @ate O GEAVRE atube portion.
gaps defined between the wall of t@‘ﬁt{ei“lb :;““a!!y eS!tmélrtoIthatcnznl.’nmector as
cl aj (ﬂed WRAT] rﬁLNMdSe—and t he ar @u@&;ﬁngﬁu&n ﬁ;&, ﬁ*’ @aim 2, in

c %E%?

whi oF raliis\vabdartialiyVe ala odﬁtlsm Hukl ui d entrains
Wﬁm gfméne °‘th&§ B marrowd partionishthef t he cuttings

oy
and capwpoviding tah@rial duem’klee\bes cgetld an Upwardl y around
thess o%ﬂﬁﬁs@gymmmé hayingat its erHichthiilie gﬁ/&ﬁf\r,f%mf%éﬁ,n&% h ®pens tube 4
unti | i gnnglas {ngmﬁ’gﬁé 8 fodt efiucts eqmmuninatiug etnfheiafuppa dghannel

count etrlmhg éﬁhea geifnda el VRS at SitddP P the h’“{h“" N chavecls @nd as cl ai ned in
daimi Wlﬂtmub;effoxtrmmxngb& 4p@mﬂnstabpd,c§[, sﬁ'@%ei %Vf I‘Eg V\@Pch t he
out4er &Fm‘tﬁgb; f tings and

ﬁ%@%ldﬁ ; qutlcyl l?i@emdb f sirend
drill |sagandume§b,e Y a&@lﬁlbdﬁndrla‘idxcw i nwardly and
upwarcﬂ ovt:rr al pmuvte EaSIﬁirde ¥ rag&mgﬁ Buat Y W- the ports 8

into tt through the tﬁ;ltttndomacﬁil t\%u%; BeSohd 1] ly threaded
tomv&&mméﬁ;&{ mﬁjﬂm &Im cﬂg P heryp agg thh drj vbltsle?a&&uc:g (ralgé)nd means.
15 thethsﬂnsuctedeal ﬂazsages&natﬁc ASSAD! tlﬁ%ﬂ@‘aﬁ 15"'“ S Clof] Itlte connector as
¢l ai mﬁqu A m W@zbdtettu ll| ntztnacbtw i %’f’n Meerior by of
t he prpaﬁggaltﬁgpggln i) ac‘:ln}f ¢®umr|aagcla&ﬁ¢a meqgengy for the
cutPi rwhsreby) wmethehiblﬂﬁ@ “? @E&o gt"}*ﬂm ’Gn‘d,lwbahd@rup agai nst the
under ’égoﬁ'ﬂ%hqml blferpassgbrdownsmpr(wa;ﬂ ﬁ?f ing 12.

i dbﬁﬂayofalr? erfg,ﬁ;‘ he drill

verti¢ U'My Ons
- conne@idnrzu%?aék %@m@%ﬂdﬁf si ﬁ otfe engpq;qgan the tlp@ratng having its8@s70di fied so
- sStoﬂmeextenm:e ¢t tHe [pBsificR\bE the haekRPNECLor, as claimed in any

one o “ar %}Po@g? ssbst:mmirphdmgpteﬂgstﬂastSﬁt[ﬁn Yas @ grrcﬁ?lfféi ceding clai ms,
ec

i N Whip&eRag aha yrentyalor rp&:.tn ¢ |acothphmsying own end of the

or eachl Aldeith ea@e@s]amaglggymtlhel e‘t“l’f d’fa e|d|11n§lasnyst@mtube unti |
8Q) afnew ? pirtiongnotbrosgh 36 outsige bR Eritialyp deEU?:b gvm is en- 7. A
dr| N PP ’Eﬁ“ya’é' tae 3p ¢ of te1ythg meconfanylupudrhein ?f‘hl d then enters
the. of the precedi ng clai ns, ‘haV| ng a dr| [1i ng




channels 7 and follows the path above crown fitted to the underside of the

t ube and descri bed. whi ch has alternate

arcuate portions of a radius substantially equal to that of the shoul der
porti-emof—the tube and the 90 WHAT W CLAIM I S: -

remai ni ng arcuate portions of a smaller 30 I. A tubular dril I connector’

havi ng an adi us substantially equal to that of ovi ded -
with fi rsians for peri phery of the narrovver H“ ”mﬂm”lig tachl ng gt

to adrill pi pe system a tube'. tube. providing an axial
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clains, in which the or 50 whereby, when the connector is in'use, each

channel conprises two misaligned dri-lling fluid can be passed domn t he
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