1 EP 0 265 054 Bl , 2 Description
"mandrel are relatively extended, the bypass is opened, and when the nmandrel
and case are - he present i | ates to toolg for by- noved
relatively towar dTone anot her, E?ﬁ%ﬁ%ﬁéi I s passing flzw d around a packer
when a tool string is closed. being run into, or renoved from a well

bormescipdn S Problens result in usag@nddi 4&irSiatVBpUilehdedd o BRES is
particularly to a string bypass appar abpthed, and whedihen&didRShd ca&da@ne such
Si +uaTtieOpresantyin@oiur reltas htodlaorlig- 0pene choddel@lveld Givard Tné BnatHBE tHeb§eass is

wh arasdiriggluitd aunds & padhey véhad ettt @rirg i@ ti ghtlospgot in the sure froma punp used

t 0 Heing Inant iatot dvarerpaved &pm, a well bore, am| | 5 bor e.Probles resaly ir esage bf this nidneallpasker s

dr aoye regritiedin ta @ obing stypasagapasraths a pac keted ibgpaso\eed ek suab eituatiun rhdyeoctirght

s pothiofjcerh bg, opassq, erchelesed yoipg thefrmesce on ahanethd tobloatring epgounterstight spbien ékr om  a
pr cHediRingrhump pgpd tp wﬁatwe Red Y- causi ng t Well kaspahis ey resulhindhie pagkers dredgingses
becau‘é’@‘*"ta}'ﬁ@0I ’él&‘iké' a r@s@ﬁ'smmm I at edobhe tight spoteyithjarygsuitent wewaed foeami vel y
doven 'e P §‘° ‘T'?fﬁ’gj Q?te‘ga "ed, i thaﬁ%{ﬂe'lyavwgrté? HpRey aeriioncqf dsclool

pr LR sua' ?f?es‘y'es% S &og'm& 'Smeqﬁd?f@ voBIRNEK dRuEE, fhys SHinge) |

oS YRRt 6
bor q:&otg";‘oe;’fhef ; ‘g‘e"% st F OB e ks e oo
@ﬁ i jl' ’e{ r{i a&eF he We‘ AQ%&?‘ prtsbkeglh ﬂlﬁ?%qgar{uﬁll a noj Qer

| e%llyr\
Pr QB 84T Vit es”ﬁd‘hhﬁalw %@QIBH% ac U Bypdss i€k 3 a
hi ghadid @l\éi‘eﬁr&ln@ THYRSRS il SmbdhdiowbNe t eSlovéey &l ring tH3 t58d FatidrPtb %@taatéj‘
f | wipdintoher eard U well Bbs. TE€SLM Shid N 2 MG vOWRd perhPYBIECcoigbond it (6
t eptobRE, BRREN USRS thaveabéddapu® it Il t i P {eBing sBihg. Mikingdlesting Sth¥v8dasP Mg be TO
av Giridgst foi sllowing g6 tte nterad petidng ther hapsci@iohend & BHRESIINhS duiihgtbRe Br dskem
by pas strintekdicnethe packer o@esxit pudortiom of 00l raising aidai6wdriRgopstaiérdOhe B)pdsmehytbest | ng,
t hahebilpplastingmabete the metker. Wisnfthe taal | owl nigadvértently dpeneeinihich wall qudipt el Anifust he
20 string éessaiovednthe iflowiis rqyersel. [Beeauschat - dubnidrgtatiropressab dnlties rrbation, raiting thg  bel ow
thé‘“'ﬁaﬂ?ﬂér‘hf@wﬂ iR | Ressagqy@y trRiber e rai®dtng and | owering operations, the
by 4 fhepadser. {hRe ie (P restiEYoRES Aoy et he Méechess nowdevised estingdiypass which
i né‘lﬂ’{/ﬁrl"lgé '[“P d H’éH‘e\Yﬁ'? E‘?ﬁe R usdunp V\ﬂﬂeF ng} fRRYTeAY SePyshaninylafiotnpyed, t he
fl S\H‘”lc Ray °ss hydr ostati (,d‘"° Flingsiar e PrpserR dnveptiopm ipigns
r uipif g'egpc‘gsgseu fym ‘13'6 §q S e e 2ol
me a E ga etvﬁeg a pa%r mWorh%{mQ "ﬁgw .

: és
ggz% Fly %é?é%{rﬁt strln whc qu 3gt zﬁ%%é Ierﬂgergr su gHJr t°RPHRIOP 13N |y o ore,

as defqun a tran S ot
N TR Yk o Rl nual il Qfe@ ke @g Jripis
~ PO$SddliR a flow port therebetween which is posi- ACCOT gcertsgd n atpga%s 9&36 there .
* | S tibidd NEAYent AL formatibn.| FheUPdRAE fadDl € t OgRmY S ahelr @awtyp{hg%ﬁ nasa Y& S
apmaited B§ & @omp! Siich Nis Spodidnkd Y AAS S 36l€ Vdrfiena® RetFansVolse Bbie ttl’ilé‘?etﬁrbdﬁﬁ safigh-this is
 t esdsiingGstrbl labdve tHaeiadeenand whik Isermps N | at pafiusUHRBr GoRdbrisdB fat disten dbfibidg & bake i N
 t estll angultoOiblid @triudrigs thatpackdarsas lace 30  adagéwal kratetbdugh fAGERITocallRtishosgpA@r at us
Ccothemi igi seglingrengegedertt ovith aibd welpbarbf | ¢ wedald droolaratavioy) Said | pistahUBdving et open
el Yhgmtuating ths destiraf stimgrigo thetwelihgver se  hmkidort Wigsradt baid ipasgagevay pggdesnmAal |y a
paitiis defirablafty byragsl fid groghcbtbe top packerr ough raynibatien metwderesaiddiicipio seid mandrdand case,
us&tpugh the flewinog\hoprser therrapkersetionren whi seld Hols ipseaid case ang laalogest Rasitieedaid n t hat

saPte" dﬂﬁ&Y’@Fs"ErfauséQ? afea%{%eé' YheBAed adj aRIEMt CAPRESIAG enfirsti paition Tand paewed s are

def Wetedline ?fr inc f?' éb@t ween; Pogign gudhgbat ap H'F’]“!i‘f Euiy extepdsrle- whi ch

%:)%‘?'ﬁr X teé the w'°|"an ee" f‘:’h s a "(”?‘?Qn§%rf§% ?:sf:r'fgerpé'it'?ﬂso '”9 sai d

ggto tt&%& gg \i |é’ln ﬁ e%é(?ker % arﬂﬁ o] en POSél r n8?|d%jlq t her
t i j iti

l%stné ks 2Pl b hr Ougmn &Zﬁfft ! ufid w%i)°sedaa° ) trﬁ them

Pi gdcRdls Aawkiags. an open en runm NY 5§ Neok&pbidRg 15 bd hr{?ﬂuaﬂé} é)of

posi tA @achahiedigl fenart dddNes SAERVES Pr 0V||§i§|%algpf%n htforéese)gﬁﬂ [lal i pibtbh
f | béedl usddasrcH &16l0dablp spiag lkpass is 48 Munia@dlakifymbMtween said hole in said

maHavbettonaivek Saferyouskr didesdd iowaliar-t bet weelm thbeappastieros . thd@bention, a vaé d hol e
i ntos Hlalds GadrevianChizogs B SASA-REAS. THeoN; S aadneiseuspd Whicis ishyias % Rgpdits to He

pr expesstie ohepkroand givsed by raising &ddeweconps | Siffegpniial biessite jpdwdeh oo pungh dischargond

t uiag thg teobaiingryhich iesults i fethgvel longitvde wel | ahd theeell @mulug. IThe bypassi camotheodiosbdhat  an
anfrlImeveraghb beteiesn asxiprern drandsel-andtaner woradeideniatiyt wieg aunningihe destingrstripg infoctn t he

f oputer case;ipdhersaloly; igink V¥hep thgrfgsessedond porel! |befﬁsAISObtha§vmgs ¢paNGt be inedyertratiy est ed
and the well annulus above the 45 means are provided for biasing said

'nte§tﬁ'@ oh&gh@t@QiﬂSWIE etﬁe/e %& ‘a well ann@@d G séﬁ OEV al d |
s
pass

pi ston toward top packer nust be prevented during a testing sai d
open position; wherein said piston is novabl e operation. Thus, any string
bypass for bypassing fromsaid open position toward said cl osed

position around the top packer rrust be cI osabl e pr| or to when a _

LI Y ) o M - M



3 EP 0 265 054 Bl | | 4 opened by

mani puI ation of the tool string. The ' Di sposed bel ow string bypass
10 is a safety valye will only bypassmg pogiti on when joint
32, such as the Ha?l | burton Hydap? % err] safety the %ressure between the =

punp di scharge and the joint. An upper packer 34 is attached to the
| oWesperRACHKE Menipuatibre lof @ée@ol dtihgt TR SYSt em bR5HEded beloRi s&ing dPpase€ N0l ik seRfyet y

"] Oi Rbve3dill angopen t6line paBeshgaaaia waed | t ak pinafp sakiasBeeayibulion BPRopREREEty (4540
" kQ) tiupréssat betwben thd puniRdisabargd Bnd tHe | Ower jopa Gl aippes (patksr PIOS iattachered tixclowdrhe
sur fpackers\if reidved.9n thersystele harbinythismare t hanendsof safety jbicv82vasd lis disposreltabove ve. A
por ttaka@pmerimeBy 10:108 pouwds (46490g) W@t t 05 mafermatibat® A laeertpasier Bfyis plosiiianed batr i ng
necttee eysiees whisle ke cor@ideralply] nfasvithan paacker BRE. welidermation 36 | potting SybndP ibfetseat | ons.
ers "faiRd sheamipulaimheatesting bitingsditindet weeRectipipeer rReker 34 ang |lqer paskes 3P.Spad- sai d
hol eoimg! egipgonpiaiensel  packer 34 and | owlP (jPhERAEP) MY depenirpH BetiprdriPPeie i s
in appr’Bfk'iaPr‘ﬁt'@lay's Ph'ié'ds*ﬁﬁé" $FLAAE se pl BIfker 34 and lgwpr pi’cﬁ?f tdﬁ?fi"ﬂ%ﬂ "pé’% rat i on

reqtﬁ PPN '%é‘t‘t/\é‘”’é‘r‘i’ "ﬁ“ﬁ’é’saﬂage 8¥ SAi d'° @"ﬁ' EFF’%'&‘P "t%t
mye8e & ? AT 2RO L i spl age ScpSofereny 8 p?srtgm ‘i%
d| spfS%eé’aV PH % Y s ATFa i °“9 sﬁ'ﬂu‘?‘ﬁ and i d’s%"&( n?l'ﬁ?%”ﬁ °§>g 34
ower pac 6 |n a manner th
and Oﬂ'eferabl ist further deﬂne c% that the packears may be placeé Q\g J 36 in
2 TRk rﬁogé Ao G er ghl Went W1 il B8N 4!l et
S P o uld h 13 sh i A-119 g g
ec S E?ﬁa 0 55R shidh if HERU A1 D35 $208 Welh
therc@&tb%@ddgbaué BiktoPAfA\d |6ttéﬂgorﬁdﬁmhm 15¢perdiBithayelBrm¥®bldt. bore 14, thus

| SOlaAduian Gavitebdionf AidPRtonCat | ON bet ween an upReker PPbdsi DN Q&edaalrdlemmesarb

tion 1fheaaseSA&mMs piefdrably @therlidciukiBs &0 t hat ingatk@std4rgd @i taflafdaQNegeos aftetlthpi St On

and aadificoatgiort o kbrhroimicafionswithckhe @pwiaat i20n wetg eeratian.rArd@etaldy packebypésadoeavi t y

bel @avitg &ir deding thervavity to the well annulus as quirPa @kl doyipelssing(018i f appedmaiely

r el itwveistpr @gsayed iffhdhecense tortramipsest ef er ab.0p0 fpourids doves (4640Ukde s faige) to religve

pac leesition3FpalingdnRes prgrereyispd for iseptingbher eof thapreesuret he additi onal port in

comferdratieg thencayiv Rorp Hee dharhsecord t est i Mgpasgsctadier Wris atipefedde wp floyer epdcker

by Rewagayay @eangqyity for venting thefcadi'e rPEP"‘E’H’@ afe jreludas BRI dragy r es
a pul IA'??n'“tadtS?feréeFrel'f’ d‘TS“tO‘F‘e Hshvasxi mat ef 'cgt%aqagtem'aaqer“@rhbefﬁe open

ts 2y ped§ through gan y % prexent rotfttg Io]
:)83 trgﬁ;’? ansv 3 pa?lg means sQ'Qe econ orce ; [f nng '{'{?g r%?f uspgﬂr %acget %

ew ans_i u gy Clonbitd aped andJower
Sepi&?ﬁc @ t:ha E% tg]lil Bﬁ tealr dld % Plﬁnulus 44 is defihed BdRGor %gt[nl er 40.

S geway HBE‘%U 12 ang well bore 14, and when upp
25 gy arld%\éﬁ:’hd &Q&?ﬁ&ay%%es ' nc? €s z 44t dhd g earpa&era‘lsé;gre rﬂfla?e:%t@f er red .
embodi FRer tha'Be fidveritibn ﬂ\@? be mo?aofuhf‘gs 423 Coho@jeReUARTRA do NN GRER beel |

~ - bor endengRYANn BRBIHImdnh kRGN wilhwPbeSt ON | Soel uﬁuharta%mrus 44 is divibéd ARCinpsFENT

"1 Ot @ibdcAbbdMy vway [P kkdndR dfy, WiltSlstoRbgcd | bk | Ypdriiod BV 8o upE Pagken8y ahd® answer The
Sec @dibe accompangippaawibgsswhbzsirclur i Ng i nf | at pation048 b@penowsaplcer 34 pals IpgeWay
means HGS.atfstbsiicanan aimbadinhedngi stieh nal  porticardd ahdlseer mpeiok 48 oG apads adeway
meargpashoidoggiresehignvyenton @m parSealtesting 30 are sealingly vephrdated fram | wedl fateatios 18y i ned
bet whing int gosttiom iy avwelhborefor testingva weld f or Heatckeryl y separating t he
appderaetes 209 and wel | bore 14, and vien upfen t@?’ﬁtgftg b?n%l‘dsté%‘mtap wys 4deway
means. FIG. 2 shows a partial '0"9“““'15?&6{9%?’5984 and 1"6\!9&9'9 éﬂi%éf?" e 4t & ised weePnt o I n

or ddien ?frfﬁ’elfrts“t“ﬂéyﬂaﬁ%ent i on rra be rm pa;osth '° ?f %t;’g'&’ré’ﬁtarzvg;t |§ wel |
bor ' enbo
see %'¥f°€g¥n“8hﬁ} rt ergb" mv°"ged mE% ) ‘p we" %sé arBf
tnng & of fh rese mventron iss h at cp % side m s
Féﬁ%ﬁ 9 &eﬁ’n ate b x.; ra,? F1o. St ee r.teft CBRPYE WP m“rg rj da
1 ts in tes t t
| vl e E,ﬁm. fhith, mﬁt’@sr:gtz Rt N ool biat

POr fid HReIrtreA kol &Wteﬁiﬁ% wemfofi&n&t wel | 3ABRIIGHS: AAEYBARS wail bbBerpiGgent
invgption as part of a testing are sgeajesisiecy isSeRaNRs 6ARY Watatub abMat i ON
16 by TebtingH@pdratud OSistdtteiRed B e Wbl  DOT €isfidWerst @b, | 0P Gaisdd Woin| the WBIE biI&CIRET S.

f or BBd bo# tooRttesting string 18 and includes a result is a ram &Hect which cal&@nodi ewhg s tbi ng 18
and réversing 13gb appea teabl galvb222-5Gh a2 tishows ampardawdy. Thengiid desirabiel todaypass figie C -

ar e Halisugore tydraspringRetbdter bar extebgorpjpint ai s edthiohgir ®©$ting repparatusni 204ndt dnauing tpagkerg

b p;gg sa pump 26 of a type having pressure limiter upperstlp@g@@ﬁo Bt 3 hig inteeegut gar,eﬂ@prega are

i N aoresf & formige Bowrtt Beredieandr ARG, andmMioree prepmplished geve| geidddy. gdosetdron as
i ndiPEReeP. BYOf IR BErROFiTigNad ahome gtfitgul ar | yWards: f(fiaid is gllowed topireely fiw frpm jpeloy at ed
emb&WEE®  FIGS. 1A-1 B. However, eventhfuhgskersnandpdissharpad gpave dhe gagkerg
bypass of the present invention is shown 45 defl ated, the outside

di aneter of the packers is and generally designated by the nuner al 10.
String relatively closer to well bore 14 than the other bypass 10 fornms a
part of a testing apparatus or conponents in testing apparatus 12 or
tool string tooI 12 Testr ng apparat us 12 |s shown |n posrtron 18.

-~ Y b1 o o A A r



s EP 0 265 054 Bl 6 during a trip into -

sthe well, the resistance of the tween shoul ders 88 and 90 are an upper

transverse packerss in the fl ubp %%5% baast partially_negated. hole or

port 92 and a | ower transversé IQO € or port referably, this bypassing is

-reveresed during a 94. trip out of the well.

MeduelhEh tiEE AbSthd Svell Sth lr@dsBihé@biythe N t he wieah BRoditierByPaRIT0 A6 aﬁl'uﬁwﬁﬂaﬁs%r packer

3 Gratidrsain ChdTHIuid iHat leash patiaRn gabasl. mandr able biEportray aad a WRPCKkanp@rsh had ofortpl | shed -

| N referaigy, ahis \bgpagsisy Mplegersmadti rdtingkmown i B4the with an outer surface 98, an

| ntioutefdheatved. portion art. Normal |y, therMants! medno¥®is reeferathly nitimgfoprooft 50 -

100 Bepassing aqund lawer padkerf3Ece ad@m- r ek at v eloygatsraandel aehpwan brpse porfraciter 36

arfiishen inup metativelyodimapie mamngr known intthein out @ith guEftercaur@® 8§ an lndermesiiate p@stiani t on and -
qﬁomrn@@ sy aujoperrequelieihe porBA0 | nt e Wohaviag BN Agfer surfade AR relaieaivt $resfler104.

Um?@lﬂ Ipear tRaglisr 98 B9 ARuRERVigner equiln 2rtergsydetet 285y tameprah gé'@“éﬂﬁ&l i zi ng
pdiott 521 #Poveuppok Pagkey At 'G‘Gré%”“%‘é'aﬁh ng ni%’ﬁ’sp‘l’%’(‘? ’tOﬁePBQ?ﬁ pP?HP" 99 of snagdigloneral |y

d f’?}ﬂl' F}° 58 lﬂgp ﬁ%’? ng 'f?ygd "8 il ‘B'gg’a %mng

H) SS ew}e 95| %ax’a S |sqlo%§ geStl n owhy in o??%t;g} atu 12 a%ﬁ f

! m u.d Cgyl ofegr i 12 a or i ow o i 9"'8 ree

z hzm pass ansfg\’&ﬁneg% ;Q) § cﬁv )b&r 108
( hdwn

éa o) P sy ARG Z‘»g) o el Gdgel 108
izi or in |

l@\%rr‘gﬂc pEy éE ae&'.sqte 5@9 clar %%a AR RRral U2 Hofowking 15

r %ﬁdnﬂdugg ofenC&Ybh BSiRG BQésﬂﬁé’ﬂ%ﬁﬁJna ( nOBypﬁghOW)Mé?tfjrepﬁueansi% furtitl Sefire¥Var packer

bVRasse B osior AN tHeCbypass MBAsPONA | ON  Otentr@Hote 0l 0 ARPIrAlgh Sand ZnddhtiRMé &t I i NG
C ORinORIENIGT WithRERrBaief1alur i Ng a t est i RetingP&pakiuO©N2 abbypamss bdé mdader el
meanBecaie foti wbihisdre daibiions St ia dbsiratadl S e20n 0 mpatst580irmDE stibsaniyip assinusBa batralS | N
c antprogide Isepaaate] dripet hypasst tmpang gimundind t héovpmassageves 101, idioatediini Gt Batwought h wel |.
f owpeatrackar 36 However, bypassing fluidtagsind ng appamtagearal@ 12196 vhichegedirdh bre i higrdr el
Beupery packef 34\ipinpre [somilictted: mad feanrss it | partldb¢seaipber ang(ower mapdiel ®Biofivinm a
s (ARiesalin byppssymegphurh efotidoduprs? ¢ t o %W@P%ﬁdﬂaﬂﬂagqmﬁ@rﬁ lﬁyhﬂaé@wﬁeans _
arbihpgresentinvenliqhyy passageway 111 |4‘id| gdpetin FIG 1 B, thr ou upper
packBferig nopoReyEy 2 "Bz %fsﬁt' By ui d ar oHREe '°°'E“%'§?q?f a{?eét‘% ‘ieﬂnﬁf which
ce"t”}fsr 3 280 ﬁhg":'ieﬁ?r;'zg"yg ?JQQ E:Eer 348 "§e"e ?eeh % hpretly h 'é ires
pa}n ahssgj]gép% L}ﬁ, case m gg\%gnd r? rel pgz? rg a%n r ne as ans
Hsin il el el the el ko 2P e ciSver i ik |

k ch Qnegﬁ sent 1 nvent become more clear here| |s dof! n '
Re EEdsh Mibahto IFQUJEL g:‘h ugper g@a‘:ﬁ? 5’5 of SFJI& 92 RY ve coaxial Q{oleogf QG of
- ey SridmaliPRidgdea Polls 846SattRAdmentld are siRWbe e MRl RhtlaY axes bof thQQholbé’ Rams 10 .
- a thd 2BEMRAHE Nl etefling PQippardkde? TN ET €t hEduBMiallyl the s ltrafs0srRy dig8S out er case -
MBRAGb&S. THelUpPdr e B Piston case 66 iDE Heen Maré mbénd 180 Wednh®ark) @isPosdd Betivébnmandr el
MeithedTdaupper 28aglér HAAK Gibalist! HAGE- MEANS mbriyel &1d6hs\58|aue case means®8, and, ih the
S uibs @M deall 70 ys prinddes drwed @nsv@sse pl apefeas ema@tisetOthe mate ragahy cahpsigssed S
beéBwaedvpreredaptai®dr el 30 upper transvemsgstahiplear@darafisiaratiéd biveaingwslly As wil |
TreanA lowerchderder @2 ipceiipched to the lower end by biasing means, such agogringe 11fppewil|bear
heo¥ gistan cpee §8satjbypadad ceyeelioy 7fofn Ca8e MEhpndisggsadmereiildes an upper adapter 62
hc?P“émi'Wzthfeéd%'e lowgrs eprifion 6 Bf iR 92, butPisfop 114 dgfineha central hoe F‘ thegtisaded

p GFRREs {2 Previged Jer aliaghman o {hg comy of or a[?f’@‘ YVH%R 'st iR eFls@ $P3Cay '%E'%’ésh'BfW"f‘he hol es
| |98" "E §f H%‘*""%%??ﬁ@ﬁéﬁ??s'?ﬂ‘ed P i ng 81 ppe’ portion 98 \of Eadieli a) | y

tﬁgm of ada ernéé/ inc espa Al tne above :u e1r UC@ érsbuggeebhoagg se 66 1s
e,et‘é? Ve "‘32%?0% " 0§ nal 'Lﬁuegzgﬁ df Sp%%ﬁ%g Tbs i @fi%g % e ?

6 @ 5&% ' SBHCh comm@ﬁl r m

'vﬂﬁ‘ c@fﬁra bore> PRl ovidy ahe?pte?ﬁ@‘(dcﬂ@&; et WeeEch’udStl&WQr S@rﬁ:ﬁn 12ﬂrﬁ heér{ &‘3' mant
t higst Wb ‘é@m%ﬁﬁrﬁmé‘aﬂmllh&%ﬁtmﬁ@)r@%ﬂ uppej Zﬁg@giee{pa&a -relationship to first bore 82 of
a of Whehadakd @b, ¥ s8eRd|dfe B4 SdiAVonl 1450Di REGChabliipab At Sasd\mbandet. ThE RvbEEnd 72 1 S

adapter

atsinawh fgn fistt bblaes2] MR thibeke 8By Di asi NYo PP Sporticn 68 GSistdAl 11AGrhd b.dos Wi Il be -

of pitstiower GAS &f Gfpeitadigdisr adethscoNnect wadly fabing Afoulded 028 Whith fembralli Besdssed

helowniwardiyetatingr shabidiey 8B hr eael @@adsaser por sHoulder 97 61 cade hene 6. Piston 114

dehd teuppercentof wehadapter] 1Bfotmearet h- adaShaeded21 28 snd90cnd deter sudace 426 etc hnment

t apvdidly dasimg shoyldsu PR iniifec base gndans | s9s epistpratddand drinart sudars HI0f wistolm cper®8nt s of

t ©8neray orpepiarskruiser 82 posi ti oned bel owform theboendarios of artenndlgr spfinaghemberpor ti on

06 OfFteRdipg raapstagiglly nbang\sar;g_lg sthmoggh 130. Transverse hole 94 in piston case 66 providespans 58.
PiPStos rfager 46 japd \qraipgingllyf posiiqned bper po?‘{"l%ﬁ'cﬂﬁbéﬁt""aﬂ‘aﬁﬂ"@@ clpmbpm 0 A0ds a

central bore 78 45 120 with an outer surface 122 in cl ose spaced

t heret hrough, and pi ston case 66 has a substan- rel ationship to central
bore 80 of piston case 66 of tially constant central bore 80 in
conmmuni cati on case neans 56, and piston 114 further includes a with

cantral bore 78 Lower adapter 72 |ncludes a sepond Iomer portlon 124

. Y r " 4 o ~rN " o o —



7 | EP 0 265 054 Bl 8 wel| annulus 46. ...

".;Sprl ng 116 is disposed in spring 58 at a position above annul ar recess

142 in piston chanber 130 and ' | t shoul ders 99 and 114 when
- the piston is in the uppernpst p05|?| on t hus upwardly bi asi ng piston

114 with respect shown in FIG 2. Another Ori ng 160 is disposed on to

Cas KelMB&0Gs 26 .Spring 116 is disposed in spring 58 at a position aba8 AiirRlar IFERE 3458 ple©h OW

annuhaiber F0ERG bl agast FBAdPYREFNDSt  pgivine® theQdistgal i rothe Lijgbrm&h pydion 5

addi28, s bpvardly bigsing EitdnS 14aitnteg@cton Manghbwd iniFIG. Bl Adothar, O-firgy 18e sl disposedios n

uppe&rcaendeab826.0f pi sSton neans 58 at a posist mems58| wlaw@nnulangeck&0142The 114

engagdde spwadnebet pdsilon of pistesd 1ishever 565 Doiditional  O-fingn it isd imoanteds @p amarndredbn

bet wed@. Disrdefinpd wheDurpadenddde ofpisi@nent ofheaps St al pabition biefovr @-drp 180. (The

162 114sengggss ehelidert88|iycashmeang ¥ Deynt he | dwgﬂmou@! pRpRratianalpiraen t O-trfas | 1§Qeand end

134 W?’He‘i“@’@'!"e%qfh"ﬁl??\/\kir‘d imitecs By, dheat i on 1etsuarpreximatelvrbs sameas iRy longigding! aci ng

shoﬁ'l‘aééfPe"iSfdm’f’% ench iy theseps withoypwarilyot - 5 sypargtign between Qsings 158 8pg 460 s nosi ti oned.
|§Q 6??“!9?41% in a{OVY?ééH@Pt 672 of case 10 An O-rlng 164 is positioned on plston 114 g:‘ a

p0| ow.an re ? o Ristpa

pi st orgﬁpmm"ﬁ%ﬁé ThispF ffidfucey ﬁ;ﬁggg orit heﬁ, o B8 ftPgﬁ ik ‘#%" 3 °ﬁ" 14

abo\\aa%rs 'Ypassa eWEé @ deSI er a.| | ar. reces q 4 b
a ve
14osad6\pa efe y. liGhia 5 béter gs nq%hl?lj: ina arafltm 6&&3&5 %J s 1 é%néver Se
PaSannular rectds U1Q QH ier taﬁ)tmlla;]- e@ ove 6 id16Lb ially lh@ SW £3\60twddk i J—
_ prefgs @r@ér&bnhé&féh%% s@3taainE fransderse | ONQI i&ﬂdhdqﬁah separ ation between Orings
168 haalas b appefRBESSINAAS iigh BA | Nner  apnIdh@p 7€ REHSunted on pl®R 15 at a
subgioasiitiatbliy/oftfoR SANBInATLEREMEER O I Nt By tranioRE G616 MRCS BFgitYina pas-
Subsdrandnletsy plan@asihecetral axdH6f rad 264 . sahaiag nbdeb. 14BNit Wil dbeLpEeharBd rapiosi t i on
of pizsihonant®dmeans 58AamdDole $2gin Ipiddoni S MO WANlY extiten andios tranavelsb4holet 180 bhatwayent r al
axi saseftd lobtage héahsiSE. Thos,subrs pistont it | y t heealeqhbatween fedngsyi 84 and SV regadipssiod 150
of Isomgietuppkrmesit ppsition skomren FiGaAdigr se plthomposition phristeretitty Hius.kdng TP elipke 20
sagevrunisaligngs prrgided peiwpen| capsal bewen t hatnaiepdhernggd for pluggingrtheasidihesutereashs 58
and THand Wi apny Pf‘% thespyoh hole 113) grpulgyyt @p - e 5P NBlesiPRIAND-iRg W2 igsiiaed| vay s
casicEs 182 hels &% panyizs resess 149,and holghen pj B IBYPY pgapter 72 °§ é%?P é?PaEﬁa?W@rFe@ ri ngs

Q%r\tdwn 6c‘egr S8 lIe8 in fhg airtr.}h t, Fiﬂ% te PP ion, Zéof
1 U Z‘eﬁ%%t (45 i% " et A pé":?st oy iy 10 S s o 1
S\éc;,‘tc\i uid” @,?‘t §Seoal‘ % se ra ?lz) 1 I"amS%r rowe tln,eé dially
H 0 , Annul ar 25 of

t ir out
F.@; Qforéght ng 1@2 S ﬁgh{‘&pned recess 142, hole 144,

axia

pl‘ OXongn?u% ﬂ% twee cep

OUt %uuﬁg'
| raﬁ&‘\

annu prpér%ﬁi§r$1 8 A 1 Qlaﬁo ifRidddsover
- 92. slobtatlallyl lofRudidaf fdssdgbwdy \Rsehs, geh-l | €d 1 N Ad@readyt didchdbd, fluid BalyPsbedddufd
sur brame ddsifated by Oie rnupdal 148) tletéth-Of 3 € aauts Padkbr SCBREGEGe loWer Bypdsslians hol es
112 roudtét 4ongitudingl Sdssagevlaldmeand i, is @h-r i NQS fdrfidd By Bwar Bduakingytst SANehuaZing pel not
be gaalyispdced Borpransial® meaiowal theshs Seal saguplay Sdeperwpe @jusiizing poh b &his 130 .
f r omd8odblagra lonyitndingl ceater dme W erisivdein4.cent r glasdagavay bllvagncbenvdolveveB @s inglicatdd, ons of
St randgndzhgdpas@nm@dmdmlalm% inthrsected gthough itihelshddsizablecte bavie|ubpes byrassodeanaifoc oaxi al
aI i Gariener one tereagf by af lggst epeafransyerse 40 bypassingygeoued juBRPr WIEKEF 3 OrepEdush 0120 of

s 151 An annulgr TepReR (18Feis UBRAH SP Hi?l al | y vedrigfist 'Ud“%ﬁ?mii%s%d@&m Yfe8W89 gen-

As af] Rigterl 4dp %E%‘%tﬂ'catﬂ‘ Oy ‘Wes“Pﬁgé asseobya?sédﬂdccé't“&'lsf“i? ‘H%g‘l B iotldrayyant he

nuntdaff ! ”d' ts°b' r packer"eB thro ovver b s means
rou%ﬂmtf QE a |aII dgl:a gmmu ca ans 14 co un| atlon wllnt o ew l?;:
e9us 'mzv.lde&bp i a1 pas "Z'g; ﬁP s- gu'oa S sa%@“ref{" V% sié
é{%e 15 d A
b0}ty éa%slcgéé o &G%B&Vsr kohnﬁlof pi %zqﬁﬁd It @aﬁ \Wn &?%3 pr\égbss open,
V\@ﬁﬁeinnulﬂsvohm 1168 t8RkeerPMShdtdl & ebHieS a |Ras & ah.ﬂb&fa?@@ ed

it b6 artd S0 RN GbpbiOpdARH D6 WPRR! By paﬁﬁugﬂeﬁbﬂﬁg o5 3é hﬂ‘.e RIETowS Rpwdrdle " eof

by makddmbar@ne transverse 40 bypassumgugar@html ﬂbuppwsagaag,)(m ad errfapuse of
hol e a4ling Adardiél bdtidédeoesdvedting in-N  UPP&joreeNd id Siing bypd& 10aValG Medns 60he

di amebemuddatisvebdiwdao tensietse Eissagowpyof pi S bidads i16 i$ i e mMomatal, ®Pér pdsitiva t h t he
uppeeans 138yloagitgdidd) passegwpyt imelres146hi s | rshovreinfRdG.| Dud tog srivp-18as1cinOfito well

| ongidt ering ghantipel #301 F&femabiy; Wt seslingul der B®& 14, ambfluid sathusofreectb dgraso thfougthe
uppapangrrameyises grryiralitydefreadis Resheas O- Ref ertransvgrsagelp 112 in marcyel moansods; itreng- sub 38
i s Mgs148. Thus, substantially | ongitudieisalPasaenranimeansi B3 in pigtpn 114 and
conmuiP &NedHB i Ropiticuash Pt MRNdFYl BiRANSas s ag SRASYerEe Holp 82 i BAPP ARSANHIB TeoliMtudi nal
passageway neans 146 of which central bore 110 of mandrel neans 58 in -

72 of case neans 56 and seals -

bet ween annul ar vol une 154, bet ween smandr el string bypass 10 forns - -

a part. As testing apparatus neans 58 and case neans 56 above piston 114,
12 is lowered into well bore 14 on tool string 18, and annul ar vol unme 156,
bet ween nandrel means f|UId S free to enter central fl ow passageway

A A A . o -, A A A T . o ~ ~ Y a1



upper portion 46 of well annulus 44.. Thus, fluid is fluid connuncatlon
therebetween. In other words, ypassed around upper packer 34.

fluid is no | onge bypassed a packer Once tgsting string 12 is
in the desired position dﬁyﬁgﬁ%%ﬁﬁgpacker 34 and Power packer 36 above
O-rings 170 and 172 keep sprlng chanmber 130 and bel ow formation 16,

I eSRRE boi& 36, of WiMBnneRs 48 Thus fiuid &eal | NORWY EchidundaAch fhE@FBIdaR. 1h @hbr Rérasst ri ng
by p gsased GroutiCippétioasket 3. | Nfl at e t he pacies §.noVélgbr BypBYsbdl SrolindUipBer Sackefs
Pi~St aohcd fdtingBiiag 128 wnmaaeblrag pokitien d present i n punped t hrough punp 26 -
downmapp@t Packe Var id tidwer packer 36 absy@r | Ng chadbiags 178Gind $72vemnd auing chawdér 13annul us
44 aphbd@v Hraatiora 1 Graespettivae pem@ 26 ys K nownseklingly eelatad from Awe rest bihtring Glpass thsver se
holagugsti to inflae the oarkeradieli@Bnulysdnitiison of Ashgisté b redves dainwardly { fest presgntdppar at us
12 pumped Afirpegh pampi2iglolsgysedhistov@dithe c| os ewbringoehebr6!3p ds vamted Ug tvelhviainelys the
uiprkers fn imanner geferaly knqen iidasart A1g  oplbfodghdunyershirieidm pigoreRse F8-packers 34
an@ori@ o the fienrehenge! i éastingedpparalus 12 ongi t udAfisIstrigadyeage WA yp closed. pump; 38tip ot ed as
de§1“?“§'d \whigl, tho gumpeg rﬂ”H t“’d nsludesy 16 pparated fﬂBeqe??agl“§¥'(9ﬂ°kiri4"4&?ﬂj26a‘i‘mul ar
oPIHiE" 1‘5’ Bime 154 P%‘é’ P §19P of wellatef Asdes "iﬁrﬂé' sg ™ string
§‘o’i p‘" pigto 4’ e “glé regarzﬁjsg tes“ﬁ%\f’fr Y”%l' B“Lﬁm" “Th e’bbgl tion
polﬁn?fn of % & ngf F t wuﬁ’bé seeRetha§ ‘%%Ue é\ggnts (%36111 \éﬁm ans 60
{ua T .m W aa 205y, A Bl ong b oS
ow&z%”@dn&a c%ﬁu mé’a%o é{ e e pU”ppr&"sQr}!' &ﬁicﬁﬁw 59@\ n%PfBTH '&b&g’}&a& on
§VBR palkéP3234 and 36. In olRErSRP4! snd.ta suf fi Gbiembd tiis BleSdire iEvHERtainba bentiklRsdgned 26
an%nﬂ%ﬁé@@deﬁay%‘eﬁ@ %ﬁagconhrﬁho@lﬂﬁkn Wor ds, evb® Bl tthé pumpSit Gldppdaatintl PAckerpPBESSUr €
| S MBnBé GopBEshci B4 britUowks backerdlbRRl  PAS Sangelaye FBRAKT. iKEOddiigtion @NpacketoEs| Yy
Op@ated into seAliRd erthgediont With vl Bpreit18, Stz0ppd, 368 tabdomPRsBéE b adtdatifd) @ackerpier
paedstig o8 delbinthativeBrcajratiectarrid oatrife sl 3BhHroaghewtial fiei@Ie the pddkers tkefehtat | on of
packiay bypdsk 10nik Istit ebniand progidiag icongr engageinte el anrulus \We!| Thelyessurd 4 strirgOby- and 36
i s macicationp béteden cbehiyal Het pesstgeyaypalbker bypasy @8 tthengbegdmesedskentially ragtidl dm weth cannot
be ardaveli angulgsts. ThereferagisisI@easpanoisgh whi ahulds] pregpurien It vl by gedtethat Whon \taigt -

st Fipsegalyg meas efon Is§'"%PYHaFS Bhrrier #nd 2pr REPHF ngprien M6 will agpin movgepstoa At us 44.

Théasgﬂgeg@ Broyipuschypass dovises wWhishietat i on Bk SA tr@éyﬁvpdrpea?q W iothe 8’ y 111
| agé%’ e““&‘ ParTY equal °°P%p@f"r e PGRUPT: S

trn

hé éY' pa (ﬁ@g ed r m r}]?fuq] wh .
his AT %ﬁg@;}'grag"'ﬁ§°w@t§§§bﬁ ¢ ﬂur. g aﬁg gaf%ue 4P S prf ng
&%E.smﬂ" memurf’c@\sﬁhya é’ﬁ qbéslue sest' " >

a reverse dlre n from
mm j % ass devices
ownw anﬁ(j es§e ﬁ'le ﬁe f%t'tﬁg Qr‘ﬂg’bypass ' R

aﬂhcabrkﬁ/ pFJsQﬁ@ SS))éct varHl adn' On Ofoftth‘a es%’( krfvEHtlon is W&?ﬁaﬂ@@b c'atg}qoutl n thi S
DO%KNEH éha. 134 %551'569154 Frhé) Qump? pldBire 18,  Stihd BEUsDIRARRanlddod TeRtoRSEHs woll as .
hydii aswel Gad 1184 partially baldi@esL @S puynpl €DV Eiflosh lifhBleivethdreil Withe h4resbritlp pfeteed A
'St pdysuf onFligper éndMi3k) PERORYedsh@LthBUND  PreddBUiment of g ppHatisOhas e gEscrivbd | NQ
by pas gowh@araly obl B detlppedr afok edoal puHsp 26 ifsr &ppbirpabed @f Ufipadiscofite, LAinemius 30
paetkeerof 3douidar 428. di @liistes ekenawyt ihase f r om dhlagges dre thepansbgemendtlahd dddstductanrofil us or
hy ekilted tira the artptha Pistanel 14 vill meveidowat f or reransimagbd méde by tresenekilibd bdireaart. appl i ed to
dowerdia rediery afdauivaerlys ditsated darce1x@rtadf ¢ s- It will be seen, therefore,
t hay thetifferoptial pigssyippRetngen aymrLadandpynp fFl@i®$ure al so acts upwardly on
of Wethannppe 4t atting HRASHPIS Gt ?"ﬁ“'%é!'qa adapted to carry out |ower end 134 of
pi §’t°8?1’sf1f&r°e Priige ﬁa%d'w@gwsa" Y the- eﬁd%vpaﬁda a’@félﬁt( ef%' Hi?nﬁ%r‘ﬁ”éﬂi as

weFring 4165 ower d 134 partially bala gd eftwte %) f”i‘"ﬁ'l’wrent
' thgz{ éalﬁ gep(m?l:lrto in %?1 ?g S"[‘)Draﬂéklﬂér r &y pr eg%Tﬁa% com ul% a: §l ké cas
pr &5oUL s .eve. ﬁ.c% Peof the agifar @m bﬁo?&( g;n%euﬁ% pacts
Vsl 134 0% earnau& a, n%%@ equal t nqt andTe . this
di %Crgélﬁ&?corﬂak&ﬁé% Aikas Slsiangul der 12800 Fiorial h ¢ szaema S84

Chad\@eRednd 6bhBovHwaRNESIRBH @ PhidnONSE r UCt LAY dfineS Ki lahrRdr lcBVit} ﬁer&%ﬂweém at

Pi $1408 stbpgbdWiteh 1GWRY BndHBMYF the gt S MY  DEaidRERIrdPMastaiRASers&hdid @Pb) kHarel he art.

Wa Eghtayts \hdaidie 38 QUIRWEI einylatbdeesi@d force exwph edia apperaldy tliriher Banigriedseat i al

pr efSsstdnet 10 &t pusi@she bagreshtanad Bebled by Cl ai M5 wieloh (813N dbfitihg 4 passddengy the@m-t hi s
neO-raganéb and ta2edise Vo dss iapdshiomse act i ng upgakd yeciprcdblyedigiosddoin daig an- 1. A

bypa%tr@ppap holg §2 (nlmgtonfqgse gbsendi Gy a swwel | stpariqagjty.]_&aﬁl_ piston having an open posi-

t ednd Byisgmmedigiely BBIve Bansweres hele §acker i nf kient weereirPa3ig ppasagowan E38)rruelidas | v

i nhusaksanaverss hpla dRend trangiprse pasyegerp (26) amAeMmByRichtion batweds seidhgle fresaid(rgan) | sai d
4Wa¥h'69336"t§eﬁj‘? pratinglyi sAPraReProYARENg t he pungrepfgssaid hole in said casgAn &t

conpri sing an el ongate case -(56) sure reaches the level sufficient to

over cone defining a tramsverse hole (92) therethrough spring
116, piston 114 will be noved downwardly and a mandrel (58)

di sposed in said case, to a position corresponding to a closed position of

characterised in that: said mandrel and sal d vaI ve means 60 Downvvard

o Y e . o T T



upper portion 46 of well annulus 44. Thus, fluid is fluid conmuncation
t hérebet ween. I n other words, ypassed around upper packer 34

fluid is no | onger RQypassed arou cker Once testj !mjjem LH U
in the desired posi '[QI on 34. w tﬁﬁlgplﬂggr%?oggker 34 and Iovver p H l” "'
Orings 170 and 172 keep spring chanmber 130 and bel ow formation 16,
r espepdsr petion 46pefmell 26nuhs 44. Thus, fisigds | Nngl y fllie ebramadation aferdobi@resre &t othdr vidkds| Ng
bypasmwai®d ametdiepethatier BAf | at e t he packefgd i3/dd longen ybassedf dratind upser plsker
pi st on Qntd testingesyind ddspviathd dgsired pesitidn pr esed# i n punped t hrough punp 26
down Wil dpRer pagiierr 3 erdelower packer 3& phavig chambed-rinb807q endvigA keag spingvabirbeatdul us
44 patkesyy formationrdPrresregfplierrampy28iihons | sedingly isnlated fmm the restaf stighbireesidver se
hol eaeu?ferdm 'gttttﬁ pé%t@e gl aﬂgttrtf uiglis of t hés PHSW‘éha‘ﬁY?éldWWafdé!et"P'ﬁg’feaﬁﬁar at us
2 PumbeAt ‘ t;%/ o fh%r 0s (g ﬁg‘* Predeyle yli Bautnes
ner T [0} S
gﬁgpgifr?nfo the oE/vac §rfnel as u%aip:% g} |Oped| n % ? Wégé‘gggfo H'(thﬁ:ja 6863 ?I‘S 34
3«, % hjur trav mclud g :o operate Sar ntr pack 4 and 6 _are
as d%t £doiHECa z@e .%gr gﬁagg%,a [r‘é ;%“53,, E% S o4 nnuI ar
vol uméa QG in prston 1?4 eéinul r hB9s¢ Fn cbn wje f&ﬁtg Q?én tig]e
Stri RGsuiny §a§s 1t Wili b¥Vsdeh 1€ SRR N a Eé?’%r carri e out
POSi bi &8 Sdsitih S CH‘I;to]ql‘ﬂM Tu’m %ub%iéhtﬁatlﬁnt | al LY 1t win be seérI thid dalve bﬁeaﬁ@@@ irf lé\ﬁr‘ig
val venglans oW passagdwal g alv@y3zGipbri@hdnal 1sf | eypaaRSan RWAY: dicseddsNBiESasaRepunipnd
15 bipipéesscabblai domniueinaiom betvesre durss | 0Ngp@ssutehie s@ibigatyRigh/ IPd@p 26 (NadsRdd
Ccomred argiagackers $ednde3dnin pthempwords, longitu-  pr es such ehat Bisqudskure isatidintyindai cghtinuddisgp 26
| S - (digdl gassageR @y mpahs 4k eotin®dshnemdn36. | newh lafier thpatsp isl Bopged, watil packewscdt t hat
this pressurrer paskeidit geciiowes ghackemibiaruous| yandddnap releassch Jhevayflatiarart padidt 345
cont In Q‘P)ﬁeﬁ'p@ Angagemengyyinwelifoower 14t hezopupns 6 issacopmmdished (pyt dcluatingcriacites bg4
Once‘eﬁ‘g wijhfernatio 1P aarret Possied Piidker 36Pa8p 80 through whjeh Bed inthe pagkeesais eent- The
slisopyrats l:?a'é ksé’rl §p 4a”f’ r'r‘f‘t"gtngdm'i“nt o se¥ F°n "eﬁ‘?@‘é\‘@e‘fﬂeﬁf‘e pessraigIstingdye 14,
20 QH'H“% g nﬁ%awég‘,rt at| g %?E becf"@% PRGNty ﬁ%‘la | to well

f or rra%ge vglvaefénegr% éboln s%r%re Jas (J S 25, | curs s nn agt Iém' %eﬁnoigaﬁllw on H‘S[ get O
I ans 6

el | e f""w%iv'ﬁtaa@aueﬁmfQoor G 11 10 Eaé Sgi'rt II i %?‘éﬁ%gstﬁ szmi o

_passwm &k 10 is close® AstRaullddyl NEN beconeg, %§s§$%rﬁd’% ﬁq\}v’é’ﬁ dr

wel | dy ot Al 2 W& BESumb breksird1€CESSBYMssng thro@ﬂr&wn Dy pHs€ 3§ Yiofnd LLptpeW' I

be sean dulgt 2e0kesbplidd o Ghpas @nd/aby er MRANSpdllri 43 Mt & I B\GrsBYdRStDN 1P kiHaPldet O

25  pi6IC UT4S WeB pfiriulug od Ay@irosialid prégak s NOVeE  §ribddasr rdnkthg ireshé Rel bddl | ke previ ous

by paswlidietidoesvadly tGhingskulder 128phaisdl y SO t nadill beadewE tHoRBonG tHaOthb Strindlbydass

ori glonalt4. Rwchareseed laiso Gessedaidly srani pul efttheomeseiit itvertion tstwell Bdapted tOEEH out

posi evesrend 134 phpistopd 34 {The Rump esssurey st ri thg ebd@ amdy adv8ntagss rmangoriey paseellld i S

cl osed 'Wﬂﬁ&%l‘ﬁéaﬂaﬁ lly balances thgepumapsi |3 r @esgvehdrent herpineVhilezopresettty mpferdredf | ui d

A st RIESPUETOnFYRReT 9ndnf 32| P@?R)Wetsl‘t@t thysunp prE‘B@d'ﬂ‘@nt of theysnnareiu hast bren deterieadr i ng

by pa®¥ %“‘a%uﬁﬂaﬂﬁ‘[i@?“'%a@meq Rp6 i s Bppa ePeEs uPplls dpRiPsIrS nemeroQ

pack ?a b sfqyicgr g F"éaEt h‘°‘fer om t h%ﬂa“Qﬂ’é in %5" ?’@ﬁgel'lﬁllt anfip PENSESHRN ofs or

hydr 84 "it?eg"f‘ @ prsen; 1§ "ge “ﬁe Ffor run?ﬁ”ﬁ@‘a}’ﬂ Bajaty s pkillgdinsthe &hpl i ed to
warl whe downwar

oG el s Ortt & o0 S ciams 1T W1l be seen therefore,
thatw(_t," hpy RASthik PBt 6], pressure al so acts upwar dIy on

of t fjgeddt %sfaet attmg%tar&rrl oh ShoViin 0Pt edy t Q. gart @dtratds OuG fo?rtge 134 9 I
pi st ghngldrs. The punp pressure the enqg;@NenRaMaNERARRR ér%}

wel | apump pleodRy grefdinliddediay 4sl gakiels bark ance%uﬁp@SPUﬁman mﬁ‘ﬁablet

t her®i shd 38NbdgR 13 iIMBESEREN e PUBH Brk£d Pr €SSUpRIrAR LHARASINE Bl é&b@p(s
pr essiky @edchass the level sefiteadidTedrcdfe t he appakmingSa hta&v&aaelﬂordqga;rthé?&ﬁ#o@%t S
downspeingl 16, pistoa 1Netvillkbenibvad dewreardgqual to tahe a mafday ($d) &ligpbdeR 06 BRidOgask,hi S
di sctoaspesiion couraEpooding @racdosed psshioubider 128. chdracwdribdd ihethaesdd bygndréiose said
changes means 168 Bovrevagemevemerind mdamst rsuct i Orasef deikd lah eindlan caliy terbbetvieab;

pi st Urt is stepagd| ihenrdansr esinti4 of thepigtans nay  be saitidendos) hesheolsamsvslsk Ihble ¢ 1R)rthdrére
ar t . Copiaptel PRPUlAPETFC guddihiah arplan rpoeds F@ct ed f or dwoughesaidedpparath® flghet [gemprises a

rdent

di ff‘éP@h’f‘ﬂéﬂ jﬁ"é‘g%’lﬁiﬂ é’etﬂé‘t"v@éﬁe My 26 and Piston G ) esfiningl # PassAgAwEY tietact | ng
u onb T‘Hs'sﬂé'f O-ring 46p 'éR?ﬁé@ a f or ce "¥gh |a "lﬂﬁwa?w isenved fesqsl 8ton by
é%g ver %[ plite&@a 138 We|n|JIa n |q|_g|8ton aving an open posi-

t estrJ;n g st ns::::zg hiil%)z v‘;r's‘: ph DACK er | nf I att'?'bﬁu‘lﬁ?] rpé%séﬁﬁw @%P%HSY'W
' n”ﬁ%ﬁ-@% %e r¥fSF a{ated \Pe i h(ezgaj anq f%fﬂ san hoe in sarg cr%‘er g{d %cl ed
conprising an elongate case (56) sure reaches the | evel sufficient to
over cone defining a transverse hole (92) therethrough spring
116, piston 114 will be noved downwardly and a mandrel (58)

di sposed in said case, to a position corresponding to a closed position of
characterlsed |n that sai d mandrel and eaid'valve nmeans 6Q. Downwar d

Y N .



--"_'-pos-ition; said piston conprising a first portion Patentanspruche (120) and:
a second portion (124) such that an annul ar shoul der (128) ext ends bet ween

sai d 1. Ungehungsvorri cht ung( Ver wendung i n,

portions; biasing rr?rgans are i olgésngér' ohrI ochpr uf st r m‘mmlmﬁm# ’II,
ei ner provided (116) for biasing said piston toward

Packer @dg.ﬁunawgma, Eotlisig 4l fidt psiBnauf bl aﬁtensa?,gguagen posr tion; wherein said
pi st on (1MW) BVa second fodtior 12Baslteihat(ad4) , enthal tend ein |angli ches able from
sai-d opamulgp GRduldeO (1 28)0aEhas B@wébn said 1. Cohgatagys(d@htuil { 0)SuNesveRt®Ig in

ver | auffieshded secohd patbngOdasingaeand1ard a di f f esiesn iBahrofHpRBirbige(18) zwischen einer

dur chgeeidde (1 16)oioh bieHiy) saithplste feandi N sdem beickeraubispintbep@6jpunarnsthea autidlds-

annul ussaid opé¢nrpgsition; wherein @ishigiends mageor dnet ebar@o Pack¢rS58¥), eathaltancheint énglichbsr

ar ea ca@bleelpordidngreanopesition taprd said dadur c hGeféikeen Pk imitheieam qfiesrveflaufbadenDor n
und anreipsed Pesitien when fapifleraigupraisirei s gr eat dyrchgphenden Loch (93h yndCeingm fiedest nen
dazwi s RWREHEG MHFIP RSV Greutis@get ed on sHpfu @SQS’H‘“B?“ Qr #8bi asi ng

ri ngf or°fH 3 &kt F%‘H'F“ é'ﬁ?ncmlﬁ@g?’ﬁd'ﬁﬁé?l an[ er"’r] defadqish pekennzeichnet, daB der Dorn und

Dorn ei®i™ftidee ¢ E 'eaéq.r ﬂaehendes E 'Si %?'"?ﬁ‘a?azw Hpp b° d he"

Vorri cﬂ‘frfﬁw;f‘eﬁ%q f’rélsa' iPISton Asr?lrﬁlat? #ls accord 'Wg""f‘ ﬁ'l‘ $ J‘%}I
- nen Kol BEn (114) mt einem durchgehenden ax 5 que gﬁ{f %r:%e:rcﬁt < T te ndrel
2 L2, FOBER ooy CBRA0, AU 40 | S o & L Q:‘;T,g.
s’ t [ ghSVElSRiolh S mdird! el - er’st ubld! r)a
angeor y & barfY trs@letbe MR ab theSatsd Case; ﬁ&ﬂa&@h. ﬁ@%é@%ﬁ@a\‘angeomnd‘t‘ﬂﬂ ei ne
of fene oﬁéaﬁﬂ HotN8) said FhsBl@hd SHRS palbg&RPang i s t [RINMERRSR! elbhgs RRAREG: bivekyde sai d
Pi_St OM.is transverself; &idShsecEthidBghakipisRALUNG ZWi SCh@Be)da VeRitdugizwi@hen dem Ci2Rin Do N
und dem Loch in dem Gehause 3. Appas at usdé ©afdirgddn® L6dhainNdeln Gohdlse
wher i Mpparatus accdraing toedidim, 1 ozl wabraieé geschl ossaslie ubll einb yaghhssbne Stalivelg patst on
f ur t hersaid @fsion dgther deéines redseparsigagsage- [ edas] dedl gfolbkip leinem eesteneTeil €120} end Tei |
(120) el (WA theren@yght foe prtiting ogimd-or  pr ovi elnengzweitemnieil (124) aufweistedanaty dafrvei t en
Tei | ( Dization hetveesi &t upperepostion of pait - ni cat i osichhelrevdngipraige Spplier (KR8 ewispherof

sai d amular cavity akqve fpaigi pigon PbePo‘P‘f'ﬁfgezgchul tlagy e’tti‘JQB')d it hedlan misirepkt el t y
above Satien i BAER Fayly| Rolpw saidis- denVEsrapnapitel, [ 46) ¥Qrapseen sind; waden.
erstred¥t; [err] portion of said annul ar 05?}*?96’ in gl (?W”g A ”r"tﬂ ¥orzuspannen;

ben von der offenen Stellung

Vi tt 16 h d, ’K°
Kol b JPEEHCsest b b V°§grg§;e e”ﬁi}ﬂsgaﬁﬁr‘en ?J%d’"f { Sio488) YEEHPILRS oo

we n ein r zwrschen der

. offene efalm %Z ) rdifng top |lm Mr rﬁﬁg I n
di e , i a'i bar i st, e rrilalin 2 160,
162, 125;}:3%6&%9 V\%ﬂ%’? gTq 'ﬁ g?enzdr uck, 4 N egchgg,m %g,g&;ghﬂ%ro,, E?':E%%?Z for

seal ingl'y separating said first- urrpﬁrawn&iewaﬁra.ﬁ BrepeRfiMa NG asHm auf
~ €1 Nes, MBpdrARCAHARS RO cRRi SR 4] Second ReKsen ausgelbt wird. tto- R ngfl ache

el NWi 1 lahereidlis@id 636 inBudgfah acdoRr shagasnay .

der Schaoh t teéreie NehprallyC Mdcing g sadBeadhndldt  al S 2ei Waridkiuad bach dhsprudhin cdadwlthegskenn-

Vor spanmuidbt @h sl pgen; Bnd Agipabiaaihgs accor dieivhndt,odaingle @ehse| desniecils inodedy, 35
Kol ben meassgie (chiraciirisatl, byvasprimgridispesed case i nRérudegetéamin demgidichen Shmedeckeleg( 90)

t her ei retyyeencsaid|apnulaf shokldeys-sai d annul aro wig die/aehse des Lhaehs rimclamAGehfivsach 1,
dadurch gekenn- shoul der on said piston; a¥d 44iddr Birghgapgyquer durch den Kol-

zei c‘f'rné‘PPa"{‘@r orgine toARiHB &b d’é%’e'lléﬁ'ﬂs in den?er'?é‘asﬂﬁrdf‘%‘ i®haracteri sed by a

spri ng % n define a Sp’lﬂg Wahr i 0 der % che rebene I | t
bet WeeH1e ﬁ’ﬁ wf p° fon 3. t”“g c'Lochs
81 S%ry 0

Q o] ek
in demcgs% er efines félrn? her roug gang que? urch e n Dur
accordi % rﬁ‘unr@a dn r?s d ‘ﬂ ﬁ1ﬁun c{z elr%nd
pi ston h Vsa‘rh watlahhllilisC éh\é' Ma )) the reb raﬁ%'aﬂd An ! 36dP N9 a
porti Ofys tethenrokiSel lsbidd R385 uch 1 odgjip des KIBEA & ebmain f%'rl fa¥s O
sai d sRirisbiinghPipbidting 38 s&ﬁb Qavrtefﬁom g6KenNZgigfigdn HdnRdurnk uRtBhatkQédIeibeher NET
ei nen ‘{‘a&%&\sfdﬂl’siuﬁlﬁﬁnuaﬁzévﬁyeﬁboae B be-(94) t herepiubibiRHIO zwei ten
dur chgehenadertobur chgang (146) be- providing communi cati on between said
spring stimtmum ei ne Ver bi ndung. zvénssiaag) nedhnaispiaty i3f Weitsitin $ai d

wel | 7. ampperais; acadding &i ghyap phing-1 to 6, 0ber enkefiedeichrdedureh Digtroitteri(thanasolptelr auns

~ ober - ftfurgerf camiprising cloawjuled seanss@dd)iing means (6%761168) zur abdichtelriah Bredmmg Ked bens
und ei meigreasa tfes digiling enovempetsof fsgid pistonl | ngl y segiganannitangDwetigangs pundndpscansitény from
50 ri ingfedramupsgaviiohl rauns unt er hal b des KeWr¢heengsporti ons of sai d annul ar
cavity above and be- herzustellen. low said piston. 4. Vorrichtung
nach Anspruch 3, weiterhin ge- 7. Apparatus according to any of clains 1 to
6, kennzei chnet durch Dichtm ttel (158, 160, 162, further conprising
shoul der nmeans (136) in 55 164, 166, 168) zur abdi chtenden Trennung
des said case for limting novenent of said piston er st genannt en
Durchgangs und des zwelten in said annul ar cavity.

= AN N ™ A A A A



4, dadurch gekennzeichnet, [err] das Gehause re du ssant
sur une aire annulaire eine innere Ringschulter (90) ent haI mw&u m ‘I"l“'
nette correspondﬁgt a une ai reEP”‘E'Q 3& du dit nmein S e
Schul ter an dem Kol ben epaul enment, est superi eure a I effort exerce
zugekehrt ist; und [err] die Vorspannmttel eine 5 par |edit noyen de
I agpeVorfckiung Rdth teininSded Mnspfdthe @ i den ri mgleintid @ik pombslbi Wrd3paagrmlad- net e
Feder 4, faduddingekennzeichnet, daB das Gehiuse re du JuitsA\2piagadi bur S@b Gite | adnulaire
I ev e nakieCiarieteORingbchutar@0) bantltedie biigaxe du di hetter@uespaniage ulapiss dnedaie dodindri n 6.
Vor r i oélit dergingférotigeASsipitereh dém Kdlbghur ch gek @pawlement, est suprio8p % defbrtt exercd peu
pres azlgekshrt ist; peihazs pliecerspeningiitiebedine [ e r|  dasr I ysedararbetsar lodbbisien 10
t r ansanésckanl deg riegférmigee Schyltelh engeerdu nenage dans dazwi schen ei nen
Feder netshifedeqbiiden( 130) be- | ed’-t Aeearaileselon dg roypdisatiop dueans lege! t
passa\ggr est stimen und die Schultern ei h@R dcfif ey mépagé dans ledit mangria nose
tr&ns Pg'élPQe'Pf’é'hf‘"S&'”P'P ?;t\Fé‘l’%ChlgéEﬁ"f‘ pi st on. @é? é'ﬁ‘fd’h “d%f‘és F‘%‘a@rg‘ﬁ'ﬁ? Pins

'°h %‘p‘? %KP' ‘?"hl i° ei netr dyflif trou m par ei |
i“ 8’ans nung Z °q“° jd 'té’E BX% bi ndung
2\ - stng\en un den (11 4) d frang\lg]ersce):ﬁ rga ﬁvegs dit_pision

ZUn es [
Feder ST im .ni’ﬁmd %m éj'o : % @Uﬁsoﬁﬁ{p&m ¢ (36) i 1o
”aV%ﬁE P 5dstimint, AR G Wertittely ‘va 15U“d LJI ﬁh)C Qn outre_un
Oﬁ abl'hamr&m@mecumtﬁyh Gizh) ON €Nt T GotkRfe Y5 NG t el

(17 :ri éh Hotel®ind das die VoRRRthdgE SUPEr | @dékight d‘@tablﬁdhé &mﬁﬂwc&ti%n aialiingi I e,
di chtmstﬂan DiérRngegel e, Fegeihabl rauns vehrie supérieurs deSkdildEqavidl afh@ivd/s du
di t pliGteadon BénniHyedep Ebdert@hibaink &sh des ri Nghuas iugessutoh i disws, ahespakid 20
i nf erTefei Besdéngicadigére Hornaurbe olsamattl aizo e, Siirfdiede @8 ladivd cavid ennbiailkd) sidés eiKol bens
ent haldnti unterhalb des Kolbens enthit. dessous du di degspwtdonit pigton.\Vor ri cht ung nach ei nem
der Anspruche 1 bis 4. Appareil selon |la revendication 3, conprenant
6, 7f eYarishtuggekash reinein cden dpspelighe h bBchul t et niAppadil selon la revesdicalion 8. epmpreneyens
(158, 6. f&er geepnzeichne! dyrgly Sciulfgggittel n dem  EesyiiRIgRs PAYPNSBARSY A6z 67y 18166, 25
168) Qpeét"aﬁe'ne@qhé%oa’r Begigazued defe f2Bcon é?"aﬁ’ Stagenéid eauy Eﬁ?%’%l%% e $ns in
dem rYSiyendeg diploens in dem ringfoamigeny; ¢ pass% Henpsaeh mentiapre AP SRS N dt di t

Hoh! rae™- Uxiéme passage. o i emre passage
Re endi.c | Qns | on
\éﬁvee“aiﬁ C8nque des revendi- 30 Caﬁfpare“ ) lon li‘g %];%lcép pikin lernS

Caﬁte/{ p Qmw)lde 6 %s g)daﬂleunby “pass PRUY S agls re (90) .prévu pre”d
un ep % Qﬁg@ tl;%waé )itreoﬁr?eVU trai ndénstQe ferS & rﬂ%‘ce, ?l ibhidtbhi 3w ENtre
- une pompe 26) %ﬁflaﬁ@ d6 36ihtedt - unf jGihts ant faC@rt eﬁﬂu@h@r‘t%ﬁﬂ?ﬂﬂﬁe prédd é’ﬁpm{aplét&@) de
‘gonf | agmnEeahOlebit djposii confiréhant un  dist aPP LA NRA mEYBM b dpp déf @VU sur
| edi tcapéraéraingneq o) fdsmidsant (B dou trdnedi tss di S p@mistissl pf AUMPregYdANG 18) Risposé entret dans
| equelsrshie@2)ta fiamvgsrcetartéragd e lmaddin ca- car tedditslépapiments athulaids) def i ni ssant un-
trou (68)atispesé Bibs ladinctrer.i @eacPdsé ann ressort (116) di spose entre versal (92) a
tr averesiueded amandrin et lediy partendilinipsant 6. e doparell seloald wvapditaioaindanaieged. (58)
di spositse duexrime caviié enrulaire; en co auerleditt eri se elpsdits ‘%(l’i@!’ ot| igkint défpipagnti entreteuk edi t
car t epangér prégests aip frou Eansﬂgﬁa(ﬁﬁ)ﬁa seldn | aUResasiedi AR irespork lesdits AraulepgRie| entre
eux MeEaE £9imaadrigh A PR Ay ledibdispogitique | edi formant unecRaiedes dimitscde ladite spvité o
def [ rﬁ°§‘§réi’ﬂ or fite N RO (’Jrqi"ri’e tesent e uf "oy o ?%ﬁéﬂ?é‘?’ é"é?lt N ’!Piﬂ fingpr_ 40

e(ﬁ@jrsé?q'l"éé%tcﬁs :i"s"f’ its epauPifeffiognisp E? $eten ce
que 1] ?ﬂ‘lefe eptuer un °f;€ nt Jine pé{?j ¢";'2f at° r?f“fe eCqy é’ cavite

i espace annulalre u ts; ©

tif ans d 5] cav:te annul ire li d
' corrp ?a rtacr)lyab e po to ) qUI e elqg'eh Iedlt aé) areil utrg gans
uel E T éhel pdﬁ

I equ g] gﬁnmyn passagﬁm?mg (6

nicatidat Er(u% EM %d n%eﬂ?né‘ge(1 le trayghen e%h&@ léoﬁé hNite Wks%ﬁedeé _
pOUVQthdﬁﬁ 1 Gkt USer, LbR uREPRONREFEYmee; partiddNf BRETBIN CRhUIME, GNLEest adite
cavi tigyitapitérs corﬁ’dr&rﬁﬁtn@:fel broliddSpdriadi ¢ cav ltJe@s AR b oA dodsBil du ditipfton, 45 sort
et | qlo) o GAG&RIXIAME Wadib I(E24fWebliet S; et dans ton conportant une position
OUVersofle qui@gpaliément annulaird (em)le'léteh-edi t appapgidi sBRAPG fueRbhqodl tiésCretkgi- quel | e
| edi tdepassiagies (S8$re asdauriEMapaRtios;0 MU - cations 1 BBy edirprendnt @n odtd2)n moyen
d' et amcdeequeaiep moyersc(pto) de rappdatonton ent r e (136)ci épatieroant siwé dee Iadiicartel pabr t
de f awéyns pauarsobrier ledit]ipiston dansise @osr r éSsor t lindites lenmewternemt du dit piton 2 diatétiawr , et
une (o8 cuversi dpesy lpquet ledit pisterapen} & de | adi deladipdatié agmvieiie.ai re, qui sont Si-

or di SpOse

| edi tdéB'P@t‘E?n'a@@n&?P'é?i‘a?Hveriﬁﬂé"SpP@ﬁl ere partie 50 tuees au-dessus et en
dess Q&L BEYBA. p"isi'Q‘D)‘"”é‘?"une deuxi eme partie (124), de telle sorte
gu' un epaul enent annul aire (128) s'eten- 7. Appareil selon I'une

guel conque des revendi - de entre |lesdites prem ere et deuxiene parties;
cations 1 a 6, conprenant en outre un noyen en ce que des noyens (116) de
rappel sont (136) a epaul enent situe dans ledit carter pour
prevus pour rappeler Iedlt plston dans sa p05| 55 Iiniter Ie nouvenent

-, o M e I 1 ' T -, Ly



