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ABSTRACT OFTHE DISCLOSURE 
Theparticularembodimentdescribed hereinasiustra 

tive of the invention is directed to a system fortesting 
tubingina welbore.Totesttubing,alandingnippleis 
Drovided in the tubing stringand hasa bore with an 
enlarged landing portion?Aretrievable centersectionis 
sealingyreceivedin the enlarged portion?Springloaded 
latches cooperate with the enlarged landing portion to 
?reventdownward movement ofthe centersection while 
Permittingretrieval.The centersection hasafow passage 
anda pressureresponsive valve comprised ofan upwardy 
biased piston with a longitudinal orifice and a lower 
Valve Seat.AValve member extending upward from the 
bottom of the center Section cooperates with valve seat 
to Sealthetubingstringuponappication of pressure? 

Thisinvention relatesgeneralytoweltools,andmore 
particularly to apparatus for presSure testing of a pipe 
ortubingstringinawellbore? 
Toperform pressureoperationssuchassqueezecement 

ing,acidizing,orhydraulicfracturingina Wellbore Zone, 
a packer orcementretaineris Setabove the Zone anda 
fuid conductor string extends from the earth's surface 
tothe packer.The conductorstringandthe packerfunc 
tion tokeepthehighfuidpressuresdevelopedduringsuch 
operationsfromactingon the casingliningthe welbore 
to prevent damage to the casing Orcementannulus?For 
efective operations,itisnecessarythatthejoints of the 
tubing String be fuidtightand free from leaks? 

Itis often desirable to test the conductor stringfor 
leaks priortotheperformance ofapressure operationand 
Setting ofthe packerto determinewhetherthestringwi 
holdtherequiredpressures.Inone priorartsystem,aba? 
is dropped through the stringto a Seatatthe lowerend 
of the string.Thistechnique is undesirable because the 
balmustbereversedoutbeforethetubingstringis pulled 
to prevent or eliminate puling a fuid-fled or“wet” 
string,Also,the balseatformsarestrictioninthe bore 
ofthestring,Another System utilizesa mechanicalvalve, 
suchasafappervalve,atthelowerendofthestring.This 
system canalso cause a“wet”Stringtobe puled? 
Accordingly,itis an object of the presentinvention 

toprovideatubingtester havingaretrievable centersec 
tionincorporatinga valve System,which permitstesting 
atanytime,and which can be opened whenthe string 
ispuled.Thevalveisalsoremovableaftertestingtopro 
vide afullbore,if desired, 

This and other objects of the present invention are 
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accomplished by providingthetubingstringwithaland 
ingnipple havingan enlarged landing portion whichis 
adapted toreceive a centersectionincorporatinga valve 
system.The centersection hasaplurality ofspringloaded 
landinglatches which cooperate with the enlarged land 
ing portion for seating of the centersection and pre 
Ventingdownward movement ofthe centerSection while 
atthe Sametime permittingupwardretrieval,The center 
Section has a fow passage,including a springloaded 
Diston havinga longitudinalorifice with a valve Seatat 
its lowerend?AValve memberextendsupwardlytocoop 
eratewiththevalveseat.Asfuidunderpressureisapplied 
through the tubing stringto the valve,a pressure drop 
is created across the piston causingthe piston to move 
downward and close the valve against the force of the 
Spring,In the absence of a pressure diferentialacross 
the piston,the springopensthe Valve sothatthe tubing 
stringcandrainifpulledfromthewell.The centersection 
mayberetrieved bywirelineatanytime on reversed out 
andleaveafulopeningboreextendingthroughthe land 
ingnipple, 
The novel features of the present invention are set 

forth with particularity in the appended claims?The 
Dresentinvention,bothastoits organization andmanner 
of operationtogetherwithfurtherobjectsandadvantages 
thereof,may best be understood by way ofiustration 
andexample of certainembodiments whentakenincon 
junction with theaccompanyingdrawingsin which: 
FIG.1isa cross-sectionalview ofawellbore having 

thereinatubingstringin whichisincorporatedatubing 
tester ofthe presentinvention; 

FIG.2isanenlargedcross-Sectionalview ofthetubing 
testertakengeneralyalongline2?2 of FIG.1;and 
FIG,3isa cross-sectionl view taken generaly along 

line 3?3 of FIG.2? 
Referringnowto FIG.1,astringoftubing19extends 

into a well bore11 havinga casing12.Attachedtothe 
end of the tubing stringis a typical cement retainer 
packer14and Settingtool16 which can be operated to 
?ack-of the casingand place the tubing Stringin fuid 
communication with a Zone below the packerfor subse 
quent pressure operations?Inasmuchasthetubingstring 
wilbe subjected to high pressure duringthe operations, 
itis advisable to check the tubing stringto determine 
thatthereare noleaksin the tubing,Accordingy,atthe 
bottom of the string of tubingabove the packer14is 
thetubingtestingapparatus17ofthe presentinvention? 
Itisso constructed that the testing may be performed 
eithergoinginto oroutof the wellbore with the tubing 
string? 
Asshownin FIG,2,the tubingtestingapparatusin 

chudesasub19 havingfemale pipethreads20atthetop 
endandmalepipethreads21atthe bottomendtopermit 
interconnection into the tubing string,The sub 19 has 
a fulopening bore22with a centrallylocated,enlarged 
cylindrically shapedrecessed portion24 defned between 
a bottom wall25arranged perpendicularto the axis of 
bore22andataperedtopwal25whichconnectstobore 
22?A retrievable center Section 27 isadapted forre 
ception into recess24?Section 27 hasa valve system 
which closesin responseto application offiuid pressure 
in the tubingstringand Opens oris open inthe absence 
ofapplied pressureinfiuidstring? 
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Centersection27isformedofageneralycyindricaly 
shaped body29 havingatapered top porton30 con 
nectedtoafshing head31,Head31providesforeasy 
attachmentor couplingwith afshingtoolfor wireine 
retrievalofthe centersection27.The body portion29 hasanenlargedsealingportioninchudingacircumfere?? 
tialgroovein whichasealingmember32is positioned, 
Seaingmember32formsa sealbetweencentersection 
27andthewalofbore22.Toretainthe centerSection 
29positionedintherecess,the center Section27is pro 
vided aroundits circumference with a plurality of re 
cesseseach containingradialy extending,springloaded 
1atches 34,The 1atches have fat bottom surfaces 35 
which cooperate with bottom wai25 of receSS24to 
prohibitdownward movement of center Section27,The 
1atcheshavetaperinguppersurfaces36 which cooperate 
with taperingtop wal126to permitupwardwithdrawal. 
Latches34mayberetained in the bodyrecessesinany 
convenient,wel known manner?The latch System per 
mitspositioningofthe center Sectioninthe recesswhile 
makingupthetubingstring,If desired,the latch System 
could berevisedina wel known mannertopermitin 
sertion by pumpingorforcingitthroughatubingString 
inpositioninawelbore, 
(Centersection27 hasaninternal,cyindricalyformed 

chamber37extendingbetween upperand lowerannular 
shoulders38ad39.A piston 40 havinga plurality of 
circumferential grooves containing seal members41 is 
slidablyand sealingyreceivedin chamber37between 
the shoulders38,39,Aspring42disposed between the 
1owershoulder39andpiston40normalyurgesthe piston 
in an upward directiontoengage uppershoulder38. 
Afow passageway through the body27is provided 

in the folowingmanner.Ports44intopportion39open 
to achamber extension45 of chamber37?Piston40 has 
ameteringfoworifce46terminatingatalower,conical 
Iy-shaped valve seat50,Ports47atthe lower part of 
body27opento chamber37.Toform the valve,avalve 
member48is disposedin the lower part of chamber37 
and hasa conicaly-shaped upperendcarryinga Sealing 
element49forsealingagainstthe valveSeat50inaclosed 
Positionforthevalve, 

Relative to the operation of the device,the central 
section27isinsertedinthe sub19andlocatedinatub 
ing string above packer 14,Whie the unitis being 
1oweredintothe wel,theliquidinthewelentersthetub 
ing string by passingthrough the fow passage formed 
byports47,chambers37,orifce46and ports44?Spring 
42additionaly acts on piston 40 to prevent the closing 
of valveseat50 on valve member48. 
When itis desired to test the tubing for leaks,a 

liquidissupplied byapumpconnectedto a Sourcetothe 
tubingstringand can fow through the string,the fow 
passage and passed outthe lower end of the packerto 
returnintheannulus betweenthe casingandtubing? 
The fow ofiquidthrough orifice 46 ofthe fow pas 

sage develops a pressure diferentialacting across an 
efectivearea of piston40tomovethe pistonina down 
ward direction when the developed force on the piston 
exceedsthe restrainingforce ofspring42?Movement of 
Diston 40in responsetothe pressure diferentialcreated 
bythe fuid fow closesthe valve by bringingvalveseat 
50intosealingrelationshipwith valvemember48.When 
the valve closes,fow offuidisstoppedanda pressure 
indication isimmediately apparentat the Surface ind 
cator15as the preSSure in the tubingstringincreases? 
Aslongasthe pressureismaintained on the valveitwill 
stay closed.The pressurein the tubingstringisincreased 
to a Selected testing pressure?Atthis pointor possibly 
Sooner,ifthe Stringhasaleak,anoted decreasein pres 
suregivesan indication of the occurrence of the event? 
Ifaleak is present,the pumpingis stopped,and upon 
removalofthediferentialpressureacrossthe piston,the 
spring42wi1move piston40to disengage Valvemem… 
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4 
ber48from valve seat50thereby openingthe Valve 
orfce46.Accordingy,thefowpassagewayisopenand, 
asthetubingiswithdrawn from the wel,fuidin the 
tubingstring can pass throughthe passageway dung 
pulingofthe string,Atanytime duringthe_operation 
6fpuingtubing,testingcan berepeated untitheleak 
isdefnitelyfound? 

Aftertesting,and while in the wel bore,center Sec 
tion27mayberemovedfrom thetubingtester by pump 
ingfuidthroughthe casingandtubingannulus oritcan 
beremoved by1oweringafshingtoolintoengagement 
with fishingneck31?To reverse the center Section out 
byfuidpressure,ofcourse,theseal31isconventionaly 
designed to hold pressure acrosscouplingsandthe like? 
Also,latches34are elongated and arrangedin a wel 
known mannerto preventaccidentallocking?Duringre 
trieval,the tapered upper surface of the Springloaded 
latches36 wibe curvedinwardyto permitthe center 
section to move upwardy withoutlocking?Accordingly, 
althoughthe centersection wilnotmove downward due 
to the square shoulder formingthe bottom wal of the 
recess and the flat bottom wal of the spring loaded 
latches,thetaperingtop waland thetapering top Sur 
face of the latches permitwithdrawal,After withdrawal, 
thereisafulborethroughthesub19foranysubsequent 
welloperations, 
ASmaybeappreciatedfromtheforegoingdescription, 

atubingtestingapparatus hasbeen provided which may 
beinstaleduponassembly ofthetubingstringand which 
permitstestingeithergoinginoroutofthe wellbore with 
atubingstringwithouttrappingliquidinthetubingstring? 
Whie particularembodiments ofthe presentinvention 

have been shown and described,it is apparent that 
changesand modificationsmaybe made without depart 
ingfrom thisinventioninitsbroaderaspects;and,there 
fore,the aiminthe appended claimsistocoveralsuch 
changes and modifications as fall within the true spirit 
and Scope of thisinvention? 
Whatis claimedis: 
1?Pipe testingapparatusforuse ina wel bore com 

Drising:a valve body movable longitudinalyina pipe 
String disposedina wel bore,Said body havingan up 
wardyfacingValve Seat,meansforlimiting movementof 
Said valve body in a downward direction in the pipe 
String,a downwardy closingvalve elementon Said valve 
body for controling communication of fuid through 
thepipe string,Said valve elements havingSurface areas 
responsivetoa pressure diferentialdeveloped byafuid 
fow pastsaidvalve elementina downward directionfor 
movingSaid valve element to closed positionagainstSaid 
Valve Seat,and means providingan upwardy directed 
forceintheabsence ofafuidfowformovingsaidvalve 
element toopen position? 
2.Aretrievable,fow controlvalve foruse ina wel 

borein controlingfow offuidthroughastring ofpipe 
comprising,a body membersized forpassage througha 
Stringof pipeand having meansforlatchingwithrespect 
to astring of pipeinatleast one direction,a fow pas 
sagewaythrough Said body,valve membersin said pas 
sagewayarrangedfoPrelative movement betweenopened 
and closed fuid communication positions,a mova 
ble one of Said members having a fow orifce there 
through for producinga preSSure diferentialthereacross 
in the presence offuidfowand havinganefectivearea 
responsiveto a diferential preSSure formoving Said one 
member to a closed position,and means for relatively 
movingsaidmemberstoanopenpositionintheabsence of 
apressurediferential? 
3.Aretrievable,fow controlwalve foruseina wel 

borein controlingfow offiuidthrougha String of pipe 
comprising,a bodymembersizedfor paSSagethrougha 
stringofpipeand havingmeansforlatchingwithreSpect 
toastringofpipeinatleastone direction,meansforSea 
ingsaidbodymemberrelativetothe walofa Stringof 
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pipe,a chamber in Said body member,piston means 
movablyreceivedinsaidchamberand havingafow ori 
fce anda Valve seat,a Valve member disposedin Said 
body and cooperable with Said valve Seatfor closingor 
openingsaid fow orifice,meansfornormaly retaining 
SaidpistonmeansinapositionopeningSaidfoworificein 
the absence of a pressure diferentialacross Said piston 
means,and meansopeningsaid chambertotheexteriorof 
the bodymemberatiocationsaboveandbelowsaidsealing 
meanswherebyafuidfowthroughtheorificewilcreate 
a presSure diferentialacross the piston to close the flow 
orifice? 
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