1 ‘EP 0 519 757 B1 ' 2 Description

- The EZ Drill[err] packer. and bridge and the EZ Drill SV[err] packer
are designed for fast renoval Thi E iBh relates to downhol e tools for

use fromthe well bore by either rotary or cable tool in well bores and

the ey, f such tools out of driIIing t nts
I n these &er bores. %E@Bﬁrm g,a’%f,d["?fﬁéi e

ker are Uesig eﬁ\oval

r|II S c :
packi NG AR 4hefibn Midie 0GRS RAEIPER 1O | e en‘fauerrg o 685 1 i ot 01|
Vel | 'S in RelloRAtand B G¥RdvhI df S&th ook ¥dubbd NY V"‘thrﬁ‘g R@th&ﬁ Wrly ok B8 corfgbRlerid ¥R théad | ety
of dowgingdés. tool s are used. For exanplg, drildby piking ldbvisss e logkeaOtsgitheb @ t hat
they” W |ih tocdrih@ boBwdiking STQH wals, WabsatOf | | Mirévait! tRiM, spinhing Whildf Bemp deiel ralthe t O
up i nvadsel of PivERRStoold ¥l Bed. IFg; exaimpisdar d "Harder Sip&rs gBe\@H sb thiltitig wilk betrdken
pi pe ibot dohBy @@sdt nigitaibn, tithie oftva ldbsirable @t ar y dupi ihsmiail biscear Typicaltyd stattiacih i@ tape”
r ot at eshl &bing Ve bthaxPipatie theichsingsof dhesvelied t 0 rptamypdriie bitenare oused Mhich saue edlated fat
about siudh asowlmpoitiis dgdbed fprpump taedt of o¢ hespeasis Lof ahouti Bavte abalti 12§ remoA flagd ok t he
sl ur r ypthetuslurryadown tiukingOdd ferce the vty PUI000 poabadH9P touabaeyh 7.0p% pounds ofweight is
f or matiftom formation. Kdhen be@mesecnewseww t o sapalied tihp Pit toginitig) diilling 39¢ incegged as
i ni ti 4he ¥ping withpsreatto; the velheasing 48d Phe t ulIERYPSARN tohdrll oyt ibe remajderipb theenapker
casin feaﬂ‘ﬂ thedfluid piesgise gf e elgmiram [iftingyt  t hePr PBAAS; Ritflo AORSRAIRG PO i RiZ¢- ':fS'P &ent
the f %9 ‘1bq Ul o the gyelly Rackers gnd \brifige, 17  flprs V %r“sﬁ‘? Y GFavirRd gy veith é‘ P'h
upon | “Qs% 89" fffrtT"TSP g@@ral Pyppges il out Packer s

pil n
uired for wvei ﬁ%& ° g
e el R 2k w’g"’%‘ it Ea v i?f:.
Such i JEW s %&e%o e nf.enr.o%e et e )

plle fox rmvﬂa % oper %fh&%d Q’&s”@f%guﬁb 06EpsP andign h Ol €
tOO' S eati.&m m% nrhmﬁdacuttbrtls luSed th emaent y peramf& of b8 a2d - ADABAbAHgERt AN
Pr eSSy sackel P pRACIHET esdnipidl BF aliBsht RSS EXPRINShore. Subh Blebdure8land rtéﬂ\ﬁerétd?&meou'[
20  elghtePBéinddhents HBrBb Gt RO VYR baree deSi §litedhd @ast aloh Edombdhditts titevioldh @ENt a
corrpl MllidgSik lal rBMEvEIY s~ procekd, IBGt i ek Hor essUrdssedf about 10, 000 psi and tem
er at i @Bed dnpadkerd br@idgeaplugsl Having rofatiielyer | S US Holever, giflling dut ifpe cahponess wuiradout
425 Tardadoimponehiei such a€ terdsinn-telistartt terdpac k erceddin dctriques. ddealiy ating beratay remmloys east
t he stwel Dndosucte pacBu dshdiggloessisioUeS. Patedt t e np evaddtionseip rotery sperdeandchitmpeight i kelp
t her edNo, 405,876 to t Suilawa| dssigeadeto the agui r e tireakapdhe mety padenddaerstablish bit perieousl| y
di s- Ielghdei qfi ghej psesgntinvprtion grsl ldsunéqv ;Ereo@es stration ghoyld bit; panetration ceasp whilg dilling: A ysed
on padréamerkoFZ Risngepb naska \A'°W§h | ati V@plgpmenon knawteg cPit tragking] £#yO0GH:
iron.d bﬁ@*ﬁ’@g tg B?ﬂﬁ"? 'I’THG%IP'E@Wnent s ‘!’HE?W the ‘E‘Fd&’l Wr%‘s?"?t%ﬁ‘l’t anc pey
cer t aidlio peempd aI Y ok he o e at or° "h°B"?%°'s %E‘?ﬁer
di scl osé€ Bd'f"H‘glfd’gb“Fsa |° ﬂ %1 g kH t“t1 ':]1 ‘g
hel p fr co&mp ré .F;' PL em Féﬁ gﬁgd r mac a rapl rgc a i wﬁtét al

9

partsf I{% 3%0 gpefa gfnee Ofm ero |u?] nd 5. while ((::f)ntmuI dq
(T ade ey et g adoarpsm? g 8L
t r d rm y, S0 Q § drprﬂ% rrness thn ién. If this pr I% gog,\@ rﬁf’éy

useﬁatﬂl e Cptbssurb Ofdhring! Sonipbridhis) O%t Oprmé?k’seﬁénew pgrrafo gﬁ‘ay ly ifa¥e
Wher e'aﬂmé Weh Shivlel drasblahd AdnAidim RdnsOPRLDat h ABChnigGos dF S¥dn k&oﬂﬁzb lhéttbitQtaEking has .
| ongererCéit thiis itypb Andidae téOMMBORGA E0DNe \When dcBinid himd reslifisdiat tidiing §mesiare ikt  bi t
| S USefld EDDALSvesstteads patkerslp pens, it 1S pareasdbicduss thé b meRlytwearsigdinsebove
t he t he THerBZmiikBVE squcsdsipacken wnbamplet 00| tibe sielaepve tHetdowdile tehi rathlet theh cutling ace
and r apludésy a nesk aing aotsirigh epger tslipwwéedgef r aen tihte itwebrbakitorppe. This is a nuch
f ast erowspelipatedpm and lewerpsiip lsappodmagd oy and ap@ihile eeel ighcompenénts @yl negessarhan
m | | i regft castitron: Elepge cemponénds are glountes! dve  madefoiote high prepsures rapd temperatured For whigh ds
i n br @arpndepl urg;“z lof medium chardness caastaiton. whi c htheva pre [xesignedo iiThesl beerd dejorminae thet j | |
| i shedh®iEZ gqupezq rRackse i Similasly reeBrs t abl | B#Y etls ﬁ@ﬂ@ﬂwf?ss“fﬁ/ ?sctﬁ?"l :00Q of t
and neHvah fag Hallibudon B Drill®; bridoe plugjs oif0 | psi f"l'ﬂ te Prefuras) e *ﬂag %ef; T't'*her e
are r a!saﬁ "%[r?%“"?i’%@a‘ ipot Pfépﬁi"g%@ﬁfrué’ bear i % o '5rFP§‘°“"°d g%a r"b‘B g@"“’

n

Howev dPW f rs ma these al
I f he al v rQ er
H}em; tclosedc in H bu on ewr%g §$ eﬂ reCOg e 6’1!1{9%, f{u%
IS 1- own% rs s an

t hat |
Iy Y ggecauzhga%ﬁﬁ'eg‘rba&% mer'e y vvears e " "JOII, \{i}ﬁ

squeeze packer for exanple, the surface,D |, mdd&vm p,zgd mbotg,agmﬁ.mg han
cutting includes a |l ock ring housing, upper slip wedge, 45 Tnto it to

break it up. lower slip wedge, and | ower slip support made of VWi | e
cast iron conponents nay be necessary Soft cast iron. These conponents are
nount ed on for the high pressures and tenperatures for which a nandrel

made of medi um hardness cast iron. they are designed, it has been

determned that The EZ Drill [err] ‘squeeze packer |s 5| m I arI y con- many

AN NN o -



3 "EP 0 519 757 B1 4 probl ens
resulting from bit tyacking m gh lq)es,-1 ~ Most of the corrponents of the
slip nmeans are avoi de:{j as well. EP 9757 B1 subj ect ed
to substantially conpressive |oading In the apparatus of the present

| nvent pieblemaAtresultig1@dmi Bit drasi@R AFHHOMET at i NY DA b tRE)cdnfbohdiB ool siip Mdshls aRONME
of theawspaswant s, including pressure bRlifected! toh @UERANRMTRoMEBSSIVE ClohdiRdi NO
may al so lnbmeb@aaratmgocmanmasaﬂtmentaﬁ eatmade @hed@Na NBiled bpefatifg positioR in the well
exper i least @ame diibe campossntsirnaidding) présgire cal | y bbr@saliheugh soms itekif, logtiihg ey Salso be
eng.vnemarmugcoglpawets pereambdecd norSuatdllic ned-| e sl 0 agperignead) The exiltot Merides! typickllp das ten-

set t i ngrial sughagsk engjsering igrade (pigsiisaedick ar e  silecibading rapplieditibreto iein|sbithty the pak- and
when t plastip gomignerniss atermich gnasp @asily idrillgd posi t iepend whbrathe packer is in dnopertiny position.

dri | | i then fast e sndragw Prdlling methods may e der t hatln torder thatvibeinventiommgy be mawsr felly
fully @nimva ahichype plternative grifl ditssich @8 dr i | [undsrstogd.ssame embodigagte thereob will rowne

embodi PRYSEY ‘!"I'?eﬁ"%?"d\mwr’achew sbthyd'kgrst # | bpdlessribadohydvay Ht Rl P Withrefer-h e

li ke, 'aTQ' thas ‘ﬁ “?ey exarrpl eeB??I‘?/‘hﬂF‘qumP@V'éQ drawingspwherainan

st anda. s ttgp'; nt '""X"“ml' ?pm eMBp? ﬂ'@’aé{%('f' 9% ""B'Pé%'ﬁ s

wher ei g}” 57% P?T gl e"f pae °é ent |nv8%? 'Ienlt inveptio ° t'°

i AR e HECR, ol e
g ing sai @Exl H’§ whbn QIF ' nvent A%dﬂgﬁj QMEQe

appar a&uaactsﬁe@ i it 'Gid pCrﬁaa £ko dFlea 3#3 ol e ol ble L

di sposgg vea ﬁﬁ@éjlﬁea nén-mbtallite MBkeri 'aﬁ@ose Onpa%ﬁdr Mn? i Qﬁ Bét vﬂfn@
FIGS. & tmr?e%r%h@%&e of RS ab iRl Of a fEESkis @Q's@&o§§f'

when i fharbhal e oeiaé tiiaMéter of the mand®elDOdi Meft  Of 4 rildbié bliddb pRig RREK ﬁnraocordance with
Chdr act efhe @cwrihble (thoRtaparities & he phREHES CONPT 6 Bresent | mventloﬁ?GS 3A and 3B show a
secondinvention wifized rioh4ratalie nwdtdrigls,\a@dgas made of Reforg-vat B! FIGC 1,Mb edowatlole RAI
packer enginbspidg rgedé | plasiidshtoarepap pedight/ &b ve t heppatatus df Rtsst predeat iventiet iershefn érlae
bor e ofedich ananufantiring tilng ahdcilsour, B4 Biprofe | S a gerdetly dasighataibycthe au@rat b apparaiust of
t han hesrfprmange thioughi wwducihgdrigtionnal fasdestdie #saNdY.ethich R include bdt is Inbtdiblited for padige

pl ug nelidieg isvrfagese tor eedwneccosik tand Thimpiwenhol e ersoidgepivasr atsimilaraievicdsds pows iven

t he pr@daity of fpcanpardye whep ddllingiinieauired | i zes opristingreesition inca welk kerq 18- dppacatustiOas
Ref er rﬁ° ?YGVV“% ppaviatas f’?“‘ t[’%é'e'ﬂb%l‘ﬂﬂ e too Far\sh?gepﬁeévq Rogitioprhycpay menpsk kngwn int o

r educe™ 's d s”"e ‘°?J1‘s ‘i"ﬁ’e pr es&ntart syehe A% RO 08 asHbj0h StERgHOr WG U C
manuf aﬁ " ’UV ""° H'é?'%ﬂ"l “'Efétgii ? g 9 ¢ taoher
umer aIlnac |n evc s ﬂ en mﬁ%ef‘ts 'T d |on Q%Zag In tusegor;?; 25
10, mi t e ! 0

e duce Itgﬂact Me Ito nhﬂ?! 0 al ;;v; ) use r i dg e é#%%c r:m r?@s%%wﬂl bg
showun g, oo app "LJ, b o oAl gg%r fd oo

operati ng, mﬁbr’; bofﬂe 'sgy FodlB!dr waddeS, the - p ?uléiss (Baékg’rrmtﬁ:
from tighawelthe BIRE Gand BF istip suppas A&y 86t 1N E ts mﬁﬂ é@dgcr ¥d SIE%H(?:SMI
| N MBI tbdg,of 18 rohmStalild Mt buéh astphBtic OWNhO ko Qfoﬂacl&e? 160" R substdntily Mol samd
ﬁbﬁt | NSpobific Profolidti PIgstics MEIRG rYlon\BhemolieCt €T i 78 Corélibu¥iE InlentRREE piRA G B8 Drill SVe
ar amataialsland epoxy re8ins. 38e plienslic matsrigls | | o Dbdued8 KRN EEcIRA 10® dbAnes Gnﬁné?ﬁllya
t ool omandttherningndbeenyt lohtFidetitle FMM4086% | On  beentralspéning 100thesiah  t ubi ng string
16 i s Ebaoiten FM#009 cor dfgsinoidit 1380. 1Thei plastic packi ng Raeker t09somfrises ax@ntenbéaralel 102 on
conponkempanents may beymglded amathinedonmence t hewhieh inbst phthe gtherabmpgeats atersoutithd:
downhol eOpopipfengsipiastia majerial fovat dastgome he usMansiel 109 may bendessribedasr & thlcR cross-
Met hod¥ theee eampprenisds gpipgs rejeforged Rhenplie | 6 d pactionpingandeet ihaingue celativolyt Hiskey wall
pr evi d‘agq ving @rtgrﬁgq stl&pgl& afsgb@lg 1ﬁ,gqoeq>sh k nothi¢kness than typical packer mandrels. A thick
°° O RSland 2 BorotsrRectiqedl gandsel ey eqgeperelly defiredhe

sI i p '?? “°'t dedt ' ‘frst s %’@z‘%w %R’éﬁe’éﬁb‘iﬂif"?ﬂaﬁﬁfeiwwgbf
ic rp) a tlc pav p£ loss tha ufs de

descrl g }péf °s P'ﬁ'Be

pl ast ';faratus B'\ﬂ d

g f&w s : A i,%ha;fm%%ﬁ% %ané'ﬁg e ;En "

pref er e

art EZ425>r|* Iih %&@kﬁ&a SRdcRimeRt sut% prOXy & aﬁ' sff?%

- Squeezgay bR fkikion, I8 reskc mibiad of B ®ackd  Gg8 N E matoriay hmyr Idtwetl &l}pﬁy% E@ erf?é@)/ln Of

Fi ber i ihgagpbflS &d ;selected sucit BikitherdppatB)i NY 1Pt 'sBeh matbiidhe by Gncla a

Resi nodadl witid6end wélhyiresalras tip #© about 5,000 psi Pac k eandlfifliaCol¥id m&ealsa cent er rrandr el
102 onrand temperataret sp toapodd@samel ded or nachi ned. whi ch nost of the
ot her conponents are nounted. One preferred plastic material for at |east
some Mandrel 102 may be described as g thick cross- of these conponents is
a glass reinforced phenolic 45 sectional mandrel having a relatively
thicker wall resin having a tensile strength of about 18,000 psi thickness
than typical packer mandrels. A thick and a conpressive strength of about
40, 000 psi, cross-secti onal nandrel -y be generally deflned although

o - L, - . v - o o



4 1

5 - “EP 0 519 757 Bl 6 An upper support 106
S attached to the upper upwar nd_| rdly. Thus, valve housing 144
end of center nmandr& 102 at th?%ﬂgbglﬂﬁction may al So be considered a
| ower slip support 144. 108. In an alternate enbodi nent, center mandrel

Ref erri ROudpeMéupporC10b & ditbéhed ©hine Yol © hOUSIwaRIy1 &M ﬁWdIPDﬁI% vaN® RBiksing 1% are
i nt e@brnald %n{epfnﬂ?%’el 102l 48nrb&ie@ bdnsciat t O t &y digdWRIcomitEred@ b 10wBNdii Euﬂﬁ&ﬂgﬂm and
t her e108.51n 3R ditthA6! dRBodREM) @6AtérORandidB. A SPa®Bfening Aow alkdh AG. bB)rvareél aslsing
CoNNeR iafd) ugpeb supPor 68 &rd GntégeaM Sorméd NG OF 1480 Gttactivll itdIthe WWwBHOeNt ofl dddtet Maritirgd posed
on\ L1uad trdteéG8 ndBireadiadi cohedtidB 108) AGPAcEES  § ealo2ry thesage@nmation046.5A skalingfmeans)dr el
102 |jring tor bseDslipLEDp®It 130 [E0dispbsed dbahereen Valich as [Dering 1148) piotidesasedlingeangagementindr el
106. dbside @f mandngl 102 Gust belovwn btpea bupportat t ac hisaliween valee thewsing 1132 . angrenecterc markdp? by
at | el98.tSpecee risg tHris pitiallylditachedito center Bel®@w t he | ower end of center nandrel
102, rordmind@2dby ah ledsti oppeshelrypin dferfed shoul Gelew Thedlower endoot oppiprvmangalid9%g 104
def i riownveardiyongi inwaidi, taper &be'?wﬁ défis ned oveive rheusinguittt defings aplpngitpdinab praning g

110. defined om the fqwer siderpf prageriigg 410} on%bt udi n¥0 therpin 1hgying 7 lengitudinpls iy, 487 inpibe o\
spacer P'ngedl@@wapecea"ta UPéfei & g}:v’;;' lyOIwer e"sg;’t‘*ﬂ‘éfhé@?f A‘A'te 'tpH%f eﬂﬁ Bfé%p"'é'??d‘sgf
ownvva a annul ar

openlclfl P&%cﬁ"%’r‘ ;5\9F'°"§‘ al‘(?

 Taa e
rece ﬁ TS &hou slgﬁ val smg
he 1 1 p i c ng ]
gggm %}sta acié?lrm ﬁ lneg Srhe in "havin % se%#ﬂgl 'é:f égﬁ U| der
Cand fs Fr aﬁ% | m en%1 op le FLE Iv
Lopel hitwﬂv 8T st a6 it 10nus }?&eah@mﬂ; ¥ rsgrease A e
ural Ity and S re a D oP Ghie Hou RO thRR IASGH R he-  Of
t r ansveﬂr§ GpwRliy ShdlifWhardly %cn%idp&efio tlshr Oédghcdﬁ%o\dﬁevﬂ &k Sth%ljlgle Goal §fbovedStepd | |
bef Wokiaglin GRSBRer MR8 of oBAUSMD 86, Fhth aNd | BdGREASE Bdre PSH AR obBfaite side obftkts 1d0Di Ck-
her eithber 120 generally faces the outside of center Slidably dispbs38 $n @lve\hdlisirg 1a@Wwslbwg 144
I s t hhdalireer@@ugh to ac- An upwardly and i seniF eHaydrél A02 RJa EIRIPG rvalls’ 64, at tha O
conmmodah eluRalifyadfr hatdfondd insdridror I8 127 00V e Supbb erdiedfi slidinly vaivet 168 dredampiuratitycof Of
each mdétérgblyldré moldad linto upgber slipe 1116 I txor 25 1 5apwarnlycyxipoding wllet finhes 166 which inigallg 60.
t aperembadmept skowalin FIGE & dssetihi22dwenesd de Of engeget Bress 154 lnstdveabhswgm‘lspﬂsied in
val v@efmﬂls|snlgre]_¢4sslmbm/an¢_n§rpe$ltlo]3@2 valve 164 is shown in an uppermost, closed posi-
cent et aneandiecto the2a | redially squferiiedge et ve 16t iMFIG 2fe tAvillie een thatghedewen ardRéned
i nserarajrudgs frogethp corpesponding yeper slipy 11§ sI i dF r (pandyel 19prevepts ftﬁth?n ugvaie moeye- of
pr ef eRuigslegaeat24 isyaseriedifor gripping] E’éﬂag'ﬂq i p¥ 178 of ?'l‘d'f'%\éa"’e 1?‘5 war dI ext endi ng
coI | enell o éwh%eacm 199 is PP Ita\sl enbodl G\/H s(%"a %ce AL8PT s 122
have |gende% ar? @ﬁ t chnr? iC teﬂ ar e
cr osdiog é& sﬂ‘"cér”@te ?J F’t1 '°" aI ve ‘;°|"e d er 17 Zaf{'gg}?"
cl Osectgn eﬁng sunta% QIai%e e mael I ame n FI G
2B Loe? Md. S i © I%i.é? JA %4 Jeﬁ ﬁ,rafﬁfarof agmd' ng
LpPeriy S s. 16 ard e pr Ak haiciakie wm.c
edge I| wediB R i |t%ﬁy SHabrdR hd\ntér €NJa0LRvaiveXd ntrafrg pHning 116 ilNBe X
164. M‘é:f‘l fel 102 b oﬂe%r%%h%ﬁiﬁ?ﬁzaloo I's set gisdubseli herdf] ports 172 arSaHﬂJ‘tdaQorVaﬁbdl e 164
I nesglow apHieslis RBdge Abs & Bper badk-Gded t Mt vith SRk 960 32vdhe MRlsiRIVa Wneir 0SS
Sec- rin ey, dfpdr bitRércshbs @8 0dhd\akieh sles | N C Y VAIGA16408 irl 4 downwad, SRK @osition
di st irments 40Udeparatedipiecehidd packirfaedtentd2, Wi t htheresti RibLlS2ipebetwegn 2 Pdir bfrtoletiigens
mandrieder pétRer skoestaptbwartbackapeaing 45.nmay al steeb® thatesliding valve 164 cdrB@ rotatehwithther ed
shoul deBeldw ®wersbickomtriegl 4atis aHevenplier canvdive hoesing ¥, thusyinsuring propes akgamedned
nat erwedge 13@Whickrigl indfally altagkedcioncentel  ofsendiRprts 682 anch 1600 [ 152] thys evdige a826 i s
di sposandrehitfi2dy arhear pin 132 Rreferably. JaNer e 164aligenenhmeang. plural ity of substan- to
uppersig wedse 130 ig idspfigalde @P we&ser%tzo t her & ypalingtmeans. puehy 38 3ing I8 Fofivs 172
t her ét"?ﬁpb #t 'Wﬂsﬁ'?f‘et’ i tBe 8'|"°°§H"r gﬂt%eapfssqahw??vaﬂPg%&r%vmﬁaeato

l 1 64 139
cent er %”’éb?‘pv % ?i% |ty we sups13tg] 0‘165?15" Pel Hpted

o e .@S‘tf e o B ol %ﬂf

t al on |des (o]
por |dg,,t,\45} en ring, 17é‘iR sll

owor s aﬁ fothg in @ "E P ol8BLs 40
separatﬁai' 'é Jas ﬁd]m‘ﬁmtfg% Y] sed 32 Z?sares Slapen a

pai I ghouiddrd S%ar hd%%‘é for le mdPEwiied SN OCatifba Mafbtd 19 WMRSad P& neldiibnﬁ?@@‘eﬁ&ﬁ

166 %n&?éﬂdt@ IshadidBith 48 abhtg Hodipper BT I Ot Rbdve Wrd RisNa BRJael pomibRM7®QRKN B ' NQ
45 i Sof @& JaR§VBbusb 184, Shovldbr \m heigperg 144, tehdbiifor EontéF mBigtirdd 10D&Hd iS bdapaa gt
wedge 130 which is initially attached to center 45 of ports 172 and 160.

Rib 152 thus provides an mandrel 102 by a shear pin 132. Preferably, |ower
al i gnnent neans. slip wedge 130 is identical to upper slip wedge 126 A
seal ing neans, such as Oring 173, is dis- except that it is positioned in
the opposite direction. posed in each seal groove 162 and provi des seal -
Lower slip wedge 138 is in engagenent with I ng engagenent between

o o I T Y T I A NS



x

7 ¢ EP 0 519 757 Bl 8 connection to a
standard setting tool_(not shown) al.ve housing 416. A sealing neans,
such as O a kind kndwn in the arF8051\6757%1 ring 446

provi des seal i ng engagenent between Bel ow tension sleeve 174 is an internal

seal  yahdtfort9la %ﬁda%%ﬁﬁ?f&olvﬁdt\éﬁovﬂp&l's' Ng 4% nokSfly 416. A sealln% means, such as O

Above gRAkEH indieted N val ve housing 416 Qs | JARiaBD Sediity e%ta‘batﬂgen?’B
a second Below tensiéit!siBved PAYis 4a Gntbiast sBal adi alyhiye m&mdﬁ&\«aﬁéh&@ﬂg B, Squeeze
packer igbodi nent i s shown and gen- fl oges 4kddidbhasean vavd Rbudmg Nde,

meaps, Swelamiag new & FIGSO®S argngs, atkebindt he nwams Bddy 480hasASradidily WEtwardly [Hileitding4 50,
I s di speexd dackervambodirhedt eshéid andgert- r at ed flarigh e44p aibéreon. Anbiashigrmdins4 6ith as

| ncor pemliyt dasignatedh byl lticke nurdieat 400r Adillessi Ng v apring 4500y dibPBased (hetwpall flangd) 4485 amie

t hi ck tatab shes parkérosvatiodigenit 400 inwrpdrates 102  shwuider 424 Jgrdhiasing galveathodie 48Mumvaraly
416. athe dares thick gropsskiional eaderchandralt 10200 s hwitinrespect 1 @alve housing\#d6.ve hol der 442
def i negs dodsi thetpapksr emhgimenhd0G siiwadn 22 and Vase haler §42 defjpescadiret bprg 452 and a
conmponBAfs2A aad\gf.| Also. Hhe cestgnalromeonesta t her émﬁ"ewqcﬁndawf%ﬁﬁéh‘gggwﬂb%’l wveidyd on
cent er Pesitipied on camler mangrel; 102 atodhp-sage ast 5cj ndacip Ahpmipred sbedsr dek °HF5'6""§X‘E‘%?rd| ng
t her e- '"|“i‘P ft'ﬁé’a‘F"ie‘r bodimepteso B FANS ABHt . so W@e éﬁﬂ' 4f5§fsé1‘sP°s°B ! ‘Wﬁ%’f‘f’ °A al |
458 i s°§P %@ﬁ‘” ' ° vFé‘"PRSIt?f@P" ﬁ'ﬂ?’eence i W s ‘Fﬂﬂe
tensio s‘f" .

ens OBl gggg;mf e geggﬁy gLt 53;6@3&7"% 3

VE angI
0. [tco
n Zg(ﬁgrnal

bri dge are al'so 1 ncorpo

ment of 1 & Hbr25 Db ok 3 phitr SR an i &9&. it e
ref er epgfimdat! Qb%a.msﬁtaEd K wiheRb ING e alkyr ém&mﬂ\u&e{oatﬁné%re ko rof8f3RLe! SES
akgo b DRGE dhd @F conter mandrel 102 is attached to numerals for [thté2e %@rﬂFonSrﬁJ‘Elﬁﬁvn R,
102 ang@wéhfip Suph&i M2l at HRadd Joﬁ&e&nqm bet weaR thd@ms s MHG.RACKEr em
conponghtuler® 350 bri BRGlidsB6 SMfihgRongides t he fiThetiovadd @hdren tenttd Ghandrel fo2rif tthe
enbodi seiigwarkifCant SnwialiB tagefed shoutddr 4qBotker embaydi piy bmbddbnentT batr Bf @nsctet e a

r ef er ethe @pgepwraiof et sif support 482, mandr el 202 lawer sliptsaygpos 802 & timeadad) cabnattion H06.r

t hese corReiamiegtnew 361G¥® 3B aFdedlingdndaosier S| iAp upwapgtiy arid invGRdhatapardtt shaulder 506 on
connecsucbes P3ihg 408 rpeovidee selingesngageinent F1 G Zotver Sipcubmdsrs2 ergagesnshbders 149| anps
136 sl batvesyithe leway sadof con@hmaridph#d2 asdd of dawat elips H8H cAsewith1he other embodiments,
upwar dloyergfiRisuppriiA0d v t aper ed shoul der 406"R§t136lﬁf¢ e@a@teﬁlfergsl@m)@lenmwldgoo

i s connedpwad sfpgsupport 29??15%?33'%!’0&4190\/\& §. ort 402 | ower
slip stpsBrndspiarger $969nda BRI 418 Reedi on 504 L° 5% f"ﬂ'"@ b°%5°8
seal | nﬁ%ﬂﬁ'& from thgfirst d}a 53 spt vvar I ef s% '%aﬂ?,’ﬁ' as
Ori ng ﬁse °t‘§ HI A §°8n °p 'f"fgp § Bt? m%’ 2”
:lhloglsd hel we El] ﬁ: *hgb2 c eﬁ”d Of n re central o 4 |n ce

Valv
sl i ps L§ fo %% & ong SQQ&I' Btﬁ &l
def | ne@ma%e P bb;an@z e Sl o here a.d ﬁdwﬁu SiFil '
spaceding annular shobiddpes eﬁhssbgmmflré ed| y ifrSugh ¢ r‘?na vvnvvar d| y from

the fipsb 440QUn€ seobnd b’sbl?@izQCbe‘ﬁﬁﬁd‘eoond bosr el,on Wﬂ' Abdvd SridbiRg SIGH'méﬁé iéﬁ&dn%ibew 174,
mandr ek22s vieaksidgl 41608RRR0S @ eRess f | I St pheibeslytdéciedl for SEEHIT Fkcked RABLARY
104 i nthe@intwith an@fitialy thib@dbd safee 2B 06r € 41Znent 100.

A Dbri doingg ppit stghebidvder iesd d ittd[yalseiibusitg. t he upperin phe driodidablecpedkedd ardobwidge plugspor t
402 i s atDispgsed bh first Bore 42min tvalenhoodinglBdr el ok thisr génebtype, mognd®y 102nisceatberf af 0 a
val ve lscuwdvacbodyl @3twitht & epyduiy fecimnect | en 4bdium hardnebs edast iOR. anddhe slipswsdbésngl y
engagekiagj sheulden 32 thereonyAn\alaskmerici valye 416 dd£6. 118 and bwerslip Buppert 1910arg madey of
seal 180! 434 and i walvp \erasat iy which eravidepdi ng fpfhsess irgn Jors diillabily. Mest if dhehether 422
t her e| HPPoshyfor, i"t‘.ﬂ §P3'F are p“‘ﬁ!ﬂ"%‘i/éqiﬂc tbr | d |°Pf§l° Pl ers 1ade plAMMRNM. Rspsel eXiibuar -

E deé fopi; hich, ofiPursen PBUBIAMVE. 9B ordifldr el
102. iE %ﬁ#@" g@ga'b%feé' 4&’22"0‘ 'Bel B £ H R 200 onyr SIRdYR.mBiq ARt
d is 0

plug 5 WI ese %\eﬁ_ zf‘;a " val v i ?r"?t%mﬁ&fﬁ"ﬁ “!?Vt“l‘l'i Ilybore
426 p%?.,f ik %@g :ﬁ? packs ﬁ@g’ i'ﬁa%mgo ra.ngg g
end of e,alwio\wdbqyﬁ,b oParp, drs{r.Lc'n e Gicrng gngé'f

Di sposed théiolvbr sl oP&4ive bé e\g{gdhOUSI Mhef > wldged,dnd eé’l Gsup are
mandr el & Oavel Fold6PAL B orid érsm&e\smg\m body 43ed! tbrtveRfive n«w s¥ur aﬁ‘d{%&

45 MeviidRoladr 4D Rdfsp6sa8 in deédAd boraash drhe s e YendiGans, aafpmp o v lapglidations
thereon. An elastoneric valve 126, 130 and |lower slip support 144 are nade

of seal 434 and a val ve spacer 436, which provides soft cast iron for
drillability. Mdst of the other supporP for the valve seal, are positioned
adj acent conponents are nmade of alum nium brass or rub- to shoul der 432
on val ve body 430. A conical valve ber which, of course, are relatively
easy to drill. head 438 is positioned above valve seal 434 and is 50



9 ‘ " EP 0 519.757 B1 10 do not require a
desi gn for such conditi-ons. Thu ~.the apparatus of the present

i nvention, which i< In the%gegc§1i%r76¥5f1 t he packer efbodi ments 100
general |y designed for pressures |ower than 10,000 and 400, and the bridge

pl ugd@mqggup@grdesi{gqo,xgag, %h,t,&g%gmeratlwags | ower than 425 F, utilizes
set t ingGhppdraths biSthd (a6t GRbehtien,l Wik BN S| eevV e, fsetthly b thé BaKEIEGTHolBeE 766
Pl ashrerlly @sigtid fbrpRssburssOBr B 1600 5 ahd) @005 Biidt thé Bridgh PRlg SMbddinkat $00Qhe
PUShes @eHFlres PRerCIRATARCR] BilizesOT  ©X 3B ool id18tadHoR & Bheibth s5BY 178, Dur-
UPRe bngiebring Yria® Plastics fob at 16d3Es0md)of MBEalsi NGngSaRing, tidi seitle SdoDpuekbsfdownvRFdBS&UT €S
up t consonents. BorOBmfla i theaabaratud idy belpper Subped Sliplshppontr 130,reredy shisavisig\shbatipin Wi t h
t enpéeesignet o6 pragsutes up it akiout25HM0Fpsi ankdt hough12.Nippérrsiips 116e:Be moted tdownympdly with | p
~wedgemplttured ap de sboliPZb0aFichlthawgii therin-i s  notrespertt dnakper $lip wodgel 1281 Taperst1@0 titese
par - ventigmpie motsiniprpsied 1016p Erhited do thbsermgr-upper upber slipacidQ elide 20ng tpreusliawedent?Bt i ons.
10 tovhr enditidnder s 118 on upper sl i ps91@nd shogiders[1ithep wprel dlips f16sehidealofg t he
previ oud lepstssome of Herprevioptly saftessl ipar 114 sb%"da‘i')ﬂé‘r o | yoper sHjp FYpROrt 1110 Thasys,
conp&Mapentsopf the, slins mp rr%p&ﬂ'sa"du' WREr  and UPRRRElPs 116, arq meyed radially,eutwaidly willy o
rmveﬂ"pr"’éqﬁfp%ﬂ g aptienalyr e ‘”ﬁﬁ £ sgl’ﬂé’lp wedg gzspzﬁﬁé? qoptes pardie| 2tsH¢é‘ tﬂ‘%\ﬁﬂqes §?4I p
supp pmade 8%‘15' eripg, ora

engi éé | ger "%@’? Earels?r'ga al é’h "8 6@%%:? aﬂ?gﬁp P o8 gage
wel l nee: Iﬂ x cF str agg is mfot: es ac fg%;l %?t{%%nd 4 Al so
Ioadinnégmpg‘ ﬂ:sl gd domm@{ t‘ythnear gl n %g

35

nNeer rfbiokkr esu oﬁ% Alga%u e@d b Lubaapd sjre gﬁia :fnmg on cImrsmaneret Yo oG AY IS
PaC K gdity RoRPRENVS 134ing Nitd %oan (8 ARITPIESS! Ollowef BRY sulBif AV RIubIRI 14K RSt T O
use eng%!»@erﬁg 498 Pstie Lsném ind | pckbiis Qui-he S € PadkBiJerndEit@Mt-10b, Nowe? BTROSIBIHNSI02 in

subj petbe réifive RWIPFeesfds\4Rd leMpélhtings. e Rboond tpackei embirkenD @002 and et SRET
slip suppabperidnd abved shiptbmey taRe HeOofSUDST &Gpport 560in thbvdddel diugi efrihodiiertt SOT) &

mand piestic 0 SonwaapplicatidniicHdrdeldd liseRtoMgpr €351 \be. rhavad iup Gind e alips I3 N de nwled

| owe gripping el tigrp 02 whénvihe packérdsisetmgy 144 | nipvdadly fwith Sespent 0o riever isiyg wedgaditso.

pl asbé equited ras tphnk ofpthe klestic islipssSugh copacker Tepdiotidrielower B3, 136 dide pload lpwer slipppor t
402 ptrucfiopdst distussed inanoset defall bblowy pr essur es warge t30ngdrsheulderssi40 oa dawenslipp 4 er
errbodu Mandrel1 112, isatwlliottesvir testile joaping  uppe sliderpipnd tinesprrespdngiag phayides|142; 46 o f

pp6ring swigiand eneetion p ny Plagfice W od Pfhe 1$06-5thep) lower shpHiI6jare pved dasially out-

appl P?!a?"] GP@P"a‘PI&r'E%?'i'é'G iy (Howeysr, o5 wadly Wi\ /epectdo Senter mange! 19¢ F‘bg‘at136 to

% |SXIRSk @°°£’2 fﬁ\ﬂﬂ'@n t he "Ba'&@f’ 91'@'"5'&8"9?& well R?@Jé
PR %Q i Péas(%tzt; ?@‘ ar rﬁgu'éq o Wg naé £ e
S h S i on
i gc d ns ma ro |de m de? aFtl rgFm asp qu ééo I vn% :riel nﬁl ch%%ezwllﬂ 8 g? gn qug‘[
Iovver s s 136 Mandrel 102 is subj ected

aI ong
t he E,%{gspondl ng shoul der 142, 406, or 1‘-i|é”ahd“ 5?@ ﬁ‘gr‘;ﬁﬁ% S22 gfaﬁr sﬂf: and
rranyTI'a'S‘tlcs wll 30 506. Thus | oVe ol 12Revbrithadio ﬂjg\éﬁ 46 aﬂoﬂ out -
et be sasderPtvab éhstiiicarih dhish Ehb%ﬁ‘efror-m HQYW8 660 from coming@insbty Wi th reSpeCt to
cent eip mguiarﬂhowboalmdgémre SéneRucRBgi neer i NGnch | 1A phokér BOOhishiet, O slve eBusi | €

i NS eby mollidd thyrpaiiorsizs YroMraOphgmlivvRlsih  DOr € tHersin nGEBE gl @1 AMa@BH IGbWICH theS O

t hat plesiin wiith glaéd @infoesemamLThe spbaiiic mlair | Ng tae setting operation, lower slip

dr el tefl@ dUsed wes Fibbritp 40381 manufastupd dgi bl €. Relhtieopacker embeadirgent 46) thesvalverased
upwaFidérje Coiporationnej Winenr MinesoteeThis nesy Isemiply compdieioh valve bbdy 43R.aslve seat 488i n as
35 material iscelagsifiodiby dheomahiviattumnds astyaeezi ngalfeospacer 486, privskhoath¢38cwd aalye, holder

er eﬁfeoﬁemeaohﬂmﬂbm@smwnfwe@ngég%ﬁrent 0f442 ispppreted IPmMpNye ntigfly jiesticg)k anpl e
116 fende siengih of 18880 psi apdhgecompressiys 136 \ip that afdiel Hallbyrien 2 D§li® gqupeze packrier s
100 SreaooRPHri dge A packer was conStPaef®Ed i n which the upper 40

pl ugs 500 from com ng nset slip wedg® and | ower wedge were constructed
Once the val ve 1MA&§!P-§55§ﬂﬁ§%b§rts to S|zef_rom
a phencyol &o(ee%& rgegq N mas%o g actuat ed 6rﬂm oﬂiann &)8 stic
vl s gﬁt Pl o ek hific gEmay Car qé ardd ite
40563 uop Yrt dewces ma C:ﬁa |l as-

Fi banle’Iaﬁc Q;M Al F&bx pléNarWiBIaart rmesmn‘?ﬁy al 'b§ usd Wltﬁ dard: QHP&’Je Y

val VgarB@d ¥nd 3edtingV Mbré& 8 Edidclodedtin BBL €1 1 Alpit] e G Iﬁcﬁsbﬂce}aﬁ&\ RYsirhiRe to & s %ﬁ%t urer

as  aaloNPrelokAbada).S [PaRAINCIS f51,878Uovs-Nead 43& abloaphinkSaiabmah radnPSReBRN0! i C
with glass reinforcement. It has a 442 is operated in a manner

substantially identical tensile streggth of 18,000 psi and a conpressive
to that of the Halliburton EZ Drill[err] squeeze packer strength of 40, 000
psi . of the prior art. 50 Setting and Operation
of the Apparatus Drilling out the Packer Apparatus Downhol e
tool apparatus 10 is positioned in Drilling out any enbodi nent of



T NSRS AT T s e

bit weight are not critical because the non-netallic 5. Apparatus
according to claiml,4¢, 3 or 4, nppgydal&z@ie considerabl yosofter than
prior art cast wherein said slip means conprises slips iron, thus.making
tool 10 nuch easier to drill out. (116, 136) made of a non-netallic

mat er i &it.weight @e gotasitidal/besrusp thef noasnetaie dr i | |8 ndpraptusadccadinging clairduces3tdaet,
cost amateriplegretdansiderably softer than prior art cay 6. Appbareit ussidaclporoeang dompddeai siipS.
f ur t herrosdhus rakingdefil {19 onch gasisy indriliradt.t r i - cone(1d@.136) midetof a nendetallic mpaterel. ng a
pl ural I%z' @patin HirpRliiesd the rdtilling opgratipp andg8) particularly if tool 10 is

const r eefthmqsﬁazﬁ edgreot.  npl ded i nto $ai dpparptuseactardingoto el B, fusther

gi neerin Qﬁd 10| sdprg drieene diflditsemidir el as weiisingaoplurality of haygenediigyerts {132, Qﬁ)l
vvedges F’a'gF 3g¥ if g‘ﬂ ag V‘{c?ddfﬁ'EF'Wo?Jbl ngs, al f"é'F?F’at igto+ $9ich smajprialy of| paigh; gligs
"]J§saccord| n§185%ny of clains 1 to 6,

| d 6 's SLPB?SHS ted subst
m”gﬁdfe'ﬁ m""f% °a§sif od, Sl eZ°Eu§a £y 8 Shopitig a°?96%§ere P88 1 0 6

herem A ade of 3 non-

pol ycr aI m)nd %% i g ﬁ% ol
used fc a[ct@é:gmxaﬁ?%;zﬂ eHStr"b Iétrat ed a¥ a 1 Bt Such dri II bits

: pfm ﬁbw isiis R4St 2% h@c Bi6u drﬁl u?ts ms 1 g0 £ patsﬁ,geacw?ﬁ&:avawtoﬁaam 1107,
haV' NG hiNa HBVad0&htdd8 " dt Shavidg® no moving MHAST €l Sai GndiGi BB tdh-mefallid Blafehitial ahSendn
en- Whiwhich €ajainalp. Ko, i#ths Well bdre ttféﬁ weel | bore jikesRhd grdSlastic. 9i neering grade
pl ast i @riled with bmcw.tl.h.saotmsgyrgm réflack S not necessary to r eplace it with
anot herit vith aflbthdr F @iffbreit)tia Biti ih ofddr BIdART t O @ | Apparaflis abfdidigo tain? @F Rhieildim gaid O
cl ai m Suttedh@d.ei n said out tool 10. plastic is nylon, a phenolic material which is
pl dsti c i Whileyspenific squeeleeprcker andibridge plag Wai ch | Bibafid FN405GIC EibdriteCFMA)08 @ F@sinoid
packer cenfiguritionsl giepagkingyappa2frs 10 lpvechaet € FIVI0561360,Fr breepokyereBi005 or Resi noi d
conf i gyesetibegnkereit, il kiengndansioed &y UWwsd 0 have been 1360, or an epoxy
r esi n. siedcini the drthtvptepther foels \ihay| algpe beinder st1808Pngsatus taoesedingico | ane ¢f Flaims Meto & t
t hat oFPl'@T‘“GEeGo‘F'QZ'Wa?P"!?P%QBtSt)“@'emd of 0or- Appar at ushesRit Siedir ipgelt eaicangdoe 128118 ris 1
to 9, EGREPMISKEY SUEN 35 LOTRIRDHBUIIRIF s el ect BAdeso figh- wherein the
or eacfi®said wedge (126,130) is metallic materials, such as engineering
gr ade s- 25 nolded to size. tics. Pat gﬁfeQWgﬁ?’P?'t?ne Claims 1. En

Bohrl o kzeug zur Verwendung in ei- 1. Q d Ie a aratu for us% ‘lal_n a
vel | b r e ov?’n(l)lole a%?&g t%PhJe IRC Wel|££§t ehend au hri n % mﬁf Ze ralen
appar at us ag E %[ ? "%é E% ?3% nSHtur?ué‘ (118,
deitei nr(|1 ns(. 8 591361 L p means fin besagte

126, 136, pok An saﬂ':' rRardtélor & ﬂ@* %E,n% besagt e BRR6ReHing ¥ LeelBR bEh, § Qit ve-
gri ppi ngl siceRe)iosdé Shen in a sBOPIsiO: rung in GeRekahdl avgsr iIIrPBQ @kéhnZ8fehinet
sai d wel lackasead gD shid sy FREnsP@FipkideOd), sEhar - dadurch, daﬁﬁ%éﬁte ltélﬁ%%htung einen
ausgef Uhrdiip iwstige (26,€30N Zfabe BNethommbrNic zed i N t disitkeid aligh, S1J0P 4 aRchtRaEREheRE a
35  dadumatérial, ca® thee She)idameleeiot @enbdre Nt UNY ei WerRstsH uipfaBe e d4e1aH , DurdhnessBele
of .a non-(W@% af |the mandrel is le€d dhab Kdeif| thg 126, 130der Boisrungi (©d%) Bert SpindélIdeihenals halb
tieri al ,outsived diahneter ofiie rdandrebt er of t he bore so groB wie\dér RefendutchmadsaBier Spid-
daB der Durchnesser (104) of the mandreto is |deést.t han hal f the der
Bohr uné (/Poarpiug|@ccontinonideriair b whish 818 hal b out si de di aneter of the mandrel .
so groB vﬁa@k%rapmt‘@ndﬂ‘i' CIPMEUsSE PQSPEFQ Spi n- 24 (Cerdt nachjnspiugh 1, wobei &g sigh s pin

di E04Paipossfindthe mendsel JP) a"aa'ﬁgerééheﬂde'b qhgqgsau aeqkern -
3 1 seﬁ'maxsaqﬂ%ﬂ S i vhel e o 2 emaen ﬁfﬁ‘m :
t he mandr’8t PEHgY) | Packer gerat h&ndel tg"ﬁﬂ’ég?s \} la'q?% hﬂ°°h'f or
68\ el (102) au U rt %S

Bohru

seal ;jlng'm:%psa%gfég@mﬁ‘ gw LOfifer i 11 2 e

S di rét ach Anspruch 2. wobei b
griff in &ee%esba&eega. #namaﬁsnantaeréw e Bo h e G b& feu Ehicht % )
(102) ausgmbiising’d lokstislip heardP5) aispbiedCCRr di Nggt Qe é\" EBsgter HaGofnki tu% i p
Means i s takwlaideackig Medie MdH2), 48 lowdi S- Fuhr(GSH dnbl wliRdr Bin Gn%}s ichiifigP €]
besagt e  igirheand CoMPrisiGONRDLBAIsTp Prdayed NY MeaN138) dufvbist! BiB unter besagten Packerem-
eTNri cht UTRY) @aducof @pei-Retdicinkteianr | cht ung ( 116)richtangen i (50, 1AQ) GushaMa istS Wbikki BBANS
(136) disposed So i st, die Cber besagter Qgtsl(ﬂénﬁﬁildhfmhgﬂé[ﬂeraw&@%n dgkaw
sai d p#clapngyatie saqeording) tdlquq-msal @ boder ss (130)hauls  nichitmetalScivoan (Wedrkse N 8uf-
unt er e GWheleld ssid cip umeans | (116, 1884B&130Npr i si ngveshot her sl i p wedge
(136) aufoq@prises a(ﬂ'lés‘!m?féﬁ”%é@hgﬁéﬁnﬁﬁackere| n- (130) made of a non-netallic
mat er i al hon-metallic material. ri chtungen (40, 42) ausgefUhrt ist, wobei be- sagte
Geiteinrichtung einen weiteren Aeitkeil 4. Apparatus according to claim

1, 2 or 3, 55 (130) aus nichtnmetallischem Wrkstoff auf- wherein
said slip neans (116, 126,136,130) - wei st. conprises a slip support
(110, 144) made of a non-netallic material. 7 11 EP 0 519

757 Bl 12

LRI T e e




bit weight are not critical.because the non-netallic 5. Apparatus
according to claiml1, 2; 3 or 4, materlals are consi derably softer than
prior art cast wher &1 n’ sai d slip EROH19 7, Fﬂrlses slips it %n t hus maki ng
tool 10 nuch easier to drill out. (116, 136) made of a non- matalllc '

mat er i ﬁit wela-lﬁ' lars Bt grﬁiEAl ﬁeéhégmré ﬁdn%ta‘ih@e dri |5| ' Rﬂ)a%? ra@&o'rdm& n%agalﬁ\eijufe\is ort he

cost  aRghefididHe bdhSil&SHly softer than prlor art cast 6.  Appiarei ng,dagﬁ,or M0 chRprist sa'siﬁsls

furt hefonC M3 mhaking?6li 0! hlidh leBsicr i Brihagutl t I i - CONG16}36) thadB ot Snondbthllic nidtelidll NY @

pl ur al inhiy gkt @mPRiBS the! BMIRE toperatibd2and38) particularly if tool 10 is

cokst r watidesl the icbst brtl i@ thifeof. NDI ded | Nts0 Bai Appardak @EdoRkingQb chi 6, fulel P&m-

gi neeri ngn gddtide tg sandatdCti-cosy drililtits,n@madr el  as pising aPhrality of Haldenebidfsbrts (122;138) i p

wedges partiduiaihs if tedl i1 is tpsbudiedl atiligihghendSi NgS, aindbldedndite $aidpasatedibl f | $aid Iliiss

may beginesenh gradechlasticsi for the/mantimpas wdlles accor di (1t6.138). any of clains 1 to 6,

woul d foe slipryrdiges Blipe dlip supportsl and howsings.uct ed subst an- wherein said mandrel

(102) atematactepesf of sdrifl dhifs mayalel ysediwhishst 7d r dn. ArPeriatue renersing, to goi 9fcaiaims 41t Bine

di a-  weldabe impossiblederitegls congiiyetedebplanct (PDC) Wherein spihmandre),82) is madel of agjop- 14

i n FI Glialty of eas} irony Zor example. pelycrystpifine din-t | Such aetalliq ’“‘ﬁ?’ta% 8. Apparat us

accor dMf @@p%gqg bits| may be uged; Brilbit 145 e t he advant a e of haV| no ITDVI n
parts nHG. 1isillu gtaéﬁr'f Dgéﬁ'tds”r%ﬁ"'mtﬁal lic %ﬁ@?‘ia'éf a{fﬂ

up. Al & Vé" 9 PRflSs ! ag‘f“ler Nl I°T' ed

o the i
with a Ef%fﬂgll |t |s W°H§%§ §ef§7 to repl a%'%ee ﬁot her or different
type by o%ﬂ%rrd. T nracP R at U 3CCREAAY aeo%r % W 0BRS¢
9 plastic is nylon am'l (ﬁwﬁbtbsl%w B a
phenol ' C dciﬂcl: zSEa&kﬁr a\%'bhn% J\/EQECI bd C_SOHB&TCFNRB5S SHibeifd
70/ Fi gﬁ,ﬁdupago,{gl\&lg or Resmagloda,pgﬁa;y A at i ons of pack| ng
appar aHdsSribd® hg,@me.tlmeae understooé?n§Qhos@r an epoxy resin. described herein, it
Wl | bediledde s @0dnaYtienemR Mk Bk€Bei N t haoaAdpaiahalacddidigrto MPbSARRY 12 80 be
10. - Apporktakes uizig lcompigerit setied of ned-ai s 1t whelbin 06 108 lehidhCdarRICwadbé (126,130 is
conponmetilsc metbeas! eudh aé engintering grade plaer eban t hemaldedaasike. sai d wedge (126, 130)
Is nmetwdslic materials, such as engineering grade plas- 25 nolded to size.
tics. PatentansprLfche Clains 1. Ei n Bohr |[Petehtessiiiicheg zur Verwendung in ei-
1. A dGWmml e apparatus for use in a well bore, 30 nem Bohrl och, .
best ehend aus: einer zentral en said appar dt ugn @@WM‘F‘@N‘H@}Q zur Yenyensngriargir el
Spi ndef (MGPZ‘)‘“%@%”H&WGS%M%W?W batnt uply (11%M ?‘!’0 beéhﬂené'laiuf) e zpgtralen
(116, 126, 81'96‘9&% s ggmprising: a cenipp gandiedg 130 | Spidel G upd @iger; Glei elnﬁchs&@%é‘d?e

d on (2} gn Sf%}ﬁ‘ e 6, 136, 180} fip pumyH beppote
gzzgtzfzrpo dglsaﬂ@ag%w T?*’ 9a§" engag M rectban i o il
| 459 ,, foKonzerC

sagter SEFAJEL 2 Eaﬁ%ﬂ sﬂtaﬁsf’s'“nqo é‘hnzel chne agtﬁc @A:CL

means co o126 CZ%F beSagt e e' ? (L tau%E eﬁ’u
vedge (178 hi00 dTRE ua o ﬁE'C Bt ks 438" cot-Trbichfh

ni cht met gidy) $€ Ry eﬁ’rué s the di ‘ia rur% (1645‘8er Infel Kiein rals halb
Vier kst Offouidmaigﬂletbl' the Aandt&! DU"Chmasser (10 wis ¥er RgEBARtufchmbsser! dop Spih-Nan
hatf the der Bohrung (104) der 4,Spi ndgj .skl e| ner als halb outside

di anet gr Apparithe adcordmg Qb .claim 1, which is a so groB wi e der AuBendurchnesser
der Spi n-paédhg apbatatus Sénd Bommmarpadkmg accordi agittractc Aiprithl1, wobéi @B sicts uf ein
packi ng amaes (0,42 dispcbed omiel reandreld@d i NQ Packergbrit Gandelt, bestebbnd/sins Packebin-1,

wobei es foisedlinglyrengagingresitheelibotd wieh)in di sposed dohtubdee (#0aded dés ZufrOdightenden Ein-
Packer gersattpobitandel t, bestehend aus Packer ei ngrifffin gesstetat Stallyhy inchespgtyi Bobricsl d
wel | bore when in a ri chtungen (40, 42), bhhaingauidetiSpinde i@@rauggefiibrt skt
posi t i &n Apparatus according to claim 2, whersin said 45 griff in gesetzter Stellung
in bes agtsl*;p Bé?ﬂsl'%emupﬂﬁbﬂkpdh‘ij‘"%ﬁﬂs)db? Spi ndel GgdigRsh Avsprel @hyebei kesagtesGleit-
Appar at uPosed VQ Ragking 'a?awf nd A ei n sai de"é'!c'i'tw‘grr@&engbqr% Glgiteiryjehtung £116)y
means ( Jf; ?\pr n a Io r I|p r $fch 2, | ber é’a@e qhun Ggsgef

. %H’?P h >
above sai Bafeg % 3 ed"?f IEerg:qg
deitei n g& et% 7 %’Pn'ﬁ | ower sI i %o

esag )seﬂ .nﬁ

ist, di e SCRE A i cht ung ausge w%Ereﬁ%ﬁhg
(40 421. A?)Bérgué Q&%deg to cla hlrt o?ts un% wei tFr 0)

slip meanmedfMedid %hp?‘gnééﬂsc’t( r12§ abj?sdj"e ge weist. U wel st, ' e
unter besagpfbs Pampkapsdr1101k4 of a non-net al I I C materl al .

ri cht ungewn-hé@llic Addrapusgef f hrt | st vvobel be- sagte ' Lnen

weiteren Geitkeil 4. Apparatus accord| ng to claim

(130) aus nichtretal | i schem Werkstoff_auf- wherein ﬂ“lﬁ"' ﬁlﬂl“lm
(116, 126, 136, 130) wei st . conp7|ses a slip s de

of a non-netallic nmaterial. 7 * C L M



13 ‘ "EP 0 519 757 Bl 14 4. CGerat nach
Anspruch 1, 2 oder 3, wobei ) dessous dudit noyen de
garniture (40,42), g’agte €] eltell?npém-(ﬁgﬁ{]ll& 126, 13@,4 130) | edit
noyen grippeur inferieur conprenant un eine KeilstUze (110, 144) aus

ni cht{retamd hach Anspruchaubro@ercé"vﬂbé}lbbsseur ( 13R)dedsdilst duai maybnrmt&m.tay #em

Ver kst ofdgteb Gilefidhitichiiig (116, 126, 136, 130) ledit Yo TBipRbUr lifiéHRur &m‘érenﬁemt
nach Angipg weistilze @:10,3143Q0s hhichtvelam 4utrd Jeoire ghsbdd TR0 faf &h QA rhalériau
revendi edhbrin Wvorkbioff Beighaltdbesagt e A ei t ei nri chinomgétieqube (116, 136) aus 3,

dans: | equel ledit noyen de glissenents (116, nichtnetallischem Werkst off

unf al& . Gerét nach Anspruch 1, 2] 36oded 36wobkB0) Cofprunrégduipemenbsalonda seuerdication 102 0d 44)
fait enbesagterdaiteinrizhtumg Keilee(1 18l 136}aes 6. Ger &t danalshushledipmonsh db glissementft18, er hi n
ei ne  nichimatallisghem WerkstefiundaBbr Ei nsat ze (12226, 13%)13Q) gemprend ug coiyd'aprylii! e ment
selon la revendication 1, 2, 3 faBt, die i f4fditaguemadisuoet Beeligesagt er

Kei | 8- Gerdippach Ansprych &qdas| wellegint e'Fﬁ)ye’ﬁ de &{I i ssement (116, 136) ei n%ebettet

si nd. Mehrzahi gehérteter Einsétze (122, es5 |B?rge9;;‘|g_ @ la I%’B dlcp%nt% eh un
mat er i affBndiR imBesagten %m"?besﬁ%?'a‘i"“%ach ej né’H1 o Jedit o %’ d% gment |
wobei bgégd?@ egﬁ‘?bﬁ??é 102) aus ni cht net al I°Fmp:::dr§::; §:§Lﬁ &8 tfa"§é’l‘8?1 Ia

revenp | e?nomer ins %C © Y\ég k%t Off best
pr enant il é‘ o ﬁa‘l%g{og,"ms%%ﬁaegm' nsért o %@téqﬁﬁﬁa%? il RS

dans le el nem de dinserti
riau desotlllts ng°Ep°esﬁers (116, 136) wobei Rbé&s ({kcﬁhﬁ?slﬁéegéces ";s;at%':

Veer ksg OGbrahibn eirdh MBS AhdpRigK ynsig gt of £ i St riau desdits grippeurs ](-116 136) 7. Un
equi pengsei Gahdist ,ﬁbmmg&&- WaRia dire dgs revendi catl ons a 6, dans | oquel

Nedi t MmagthihdhkshstsfofisBt nach Anspruch 8, wohgi sédaperméit Qblor<Hfidorte laquelle deé 102)
est fait on un materiau non netallique. st oeébndidslions; 26, BanPiRQue lodr miskinf f

mt der GEet nagie AGbricing) wobdi @ssagter Kivd056J, Fi l§r2) dsefaltdAl@Ombatériaz bon riétallidoe.

equi permeioft Nyleh,0sin Phénolperkételf imitodeelBee des oder Resinoid 1360 oder ein

Kunst hapetchhg . Fiberite FM4056 cRilsanthi iM#005 N 25 de8.1 Un équiperpent sblo nlimpolte lagaglie-des i au
non et eder Repingidel§60 adar 93 gistharaist de qual i t e revendicgtignside Neich dahanlequal i aaté-
AnsprUche 1 bis 9, const ructi on. fianhen miaique ad un plaptiguedesguglité
Kei | (¥ GE’E‘ZBaChl?JW dort Aesrdlefred Sihé. Gr Boe gé’PWI*PI“WI st/ si nd. 30 9. Un
dqui pentehel desjoger Flg bpsagie Kefl) 412801808 dans I LY ledit plastique est du
nyl on, ayl apgemesseng Crifa qefrmtdsteing ns 9. qu:pement selon Ia revendication 8, dans

ph~ n(r)’%ﬁ %'di ui_est de |a Fiberite FMI056J, g‘?" '%;Spﬂg ;Té‘::‘f: %félgﬁ

R6si ® ou 1. Un equi perment dt outl I °Ht m? 6038” .
une rgesi,n ui s rne co nan
£ Un%qtﬁjpe % u{e&%% r?Jqullsg' daﬁ) %agﬁ)rypenent g& on n'inporte

I aquel | Ba o
revendi I%Edn%ﬂlsu 3@ 13 spo Q(:Hdre &tldﬁ? {1 8 @%ﬁs Rqde quﬁer en
serrant Ieh?maﬁdrm pour R Sorfdat 3Gt T | ppeurcﬁacﬁﬁ-%@s ﬁ@)gnﬁ‘p%hrs @562080)dekt PUi t S

C\&imd I fordd8 tu %Gtsrﬂuﬁnoeiﬂesi?'eﬂ% en place, TOUl 6 SUfoul8BEHdurecar act 6risé6 par le

t  QuUeGardcEsHss bH ISTEHQS I6ddits mélendbd SS@NMENt Cconprennent un coin gri ppeur
(126, 1gB3¥emehidomp@hnediunioai@rippaur (BBN Nt al | i que, et quo le dianbtre du
forage (N4t e umemakdrian ners imétallitnex; iseur a |l a noitie du dianetre externe du
mandr i nque le diamétre du forage (104) du mandrin 45 2. Un equi pernent selon |la
revendi esiinfégeur & la moilié dusdianitre @derngdinent de garniture et corrprend des noyens
de garnI“P'MIfié (40, 42) disposes sur I eSmandrin (102) pour s'enboiter de '
mani bre 50 I\/tanche sur le fora e du puits en question lorsqu'il est en

pl ace* §" EIJI'IP ?It’e"@Eq"@PP"I ‘I“Ievendl cation 2, dans lequel ledit noyen

de glis ga" ’Hp’i’? ppeur superieur (116) place au des- sus
dudi t %ﬂ“& fﬁm:r A Ao ant encore un moyen grippeur inferieur

nlére
(136) tgrrlflﬁ] g'ur le forage du puits en questlon =~ 111_"' 11111111111 pl O

lorsqu'il est en place.

3. Un équipement selon la revendication 2, dans
lequel ledit moyen de glissement est un 55
moyen grippeur supérieur (116) placé au des-

sus dudit moyen de garniture et comprenant —_—
encore un moyen grippeur inférieur (138) placé

| R R



