2192652 WELL TEST APPARATUS AND METHCDS This invention relates to flow
testing of wells and nore particularly to test tools which are run on a
flexible line and are operable thereby fromthe surface to snut-in a wel
and to open it up at a subsurface depth, especially at a |ocation just
aoove the formation being tested. Until a few years ago, domhzmﬁmta
were generally obtained by |owering a bottom hol e pressure gage™i |1
on awire line after the well 'had been closed in at the surface for maybe
48 to 72 hours. The gage usually carried-pg maxi mum recording thernoneter.
The{gage was | owered to a | ocation a predeterm ned di stance bel ow sea

| evet/ usually.at or near the casing perforations.. The gage was usual ly
suspended at this depth a fewyy misas AvpAmatihe xRbl meam@pwed shut-in to
record the formation pressufe and tenperature. The.well was then placed on
production at a predetermned rate of flow to obtain recordings of the
draw- down characteristics of  the well. The- data t hus obtai ned were then
eval uated by reservoir technicians to aid themin their effort to determnine
nore accurately the extent, shape, volume, and contents of the reservoir.
Since the well was controlled by valves located at the surface, usually a
great distance fromthe reservoir, problens arose as a result of the
reaction of the columm of production fluids in the well tubing. During
shut-in periods liquids would settle on bottomand the gas woul d .col | ect

t her eabove, introducing uncertainties into the data obtained and cl oudi ng
the—formation's charasteristics. It becane desirable to have

This invention relates to flow testing of wells and more

particularly to test tools which are run on a flexible line and

A : : )
\J - are operable therepy from the surface to snut-in a well and to
open it up at a subsurface depth, especially at a location just
aobove the format:ion being tested.
Until a few years ago, downhole wel} data were generally

obtained by lowering a bottom hole pressure gage into a well on
a wire.line aftér.the well héd been closed_in:at the surface
.for.maybe 48 to 72_hours. _The gage usually carried a maximum-
récbrding thermémeter. fne éagelwas lowered to a location a
predetermined distancg below sea level,_usually at or near the
casing petfpratibns. The g#ge was usually suspended at this
depth a few minutes whiie.the well remained shut-in to record
the formation pressure and temperature. The well was then
placed on production at a predeterminéd rate of flow to obtain

recordings of the draw-down characteristics of the well. The



the ability to open and close the well at a point as near the perforations

or. reg®r\oir as possible and thus avoid the need to build up and draw down
t he- dhbat) vol une and hei ght repre- sented by the well bore or well tubing
ext eng many t housands of feet fromthe reservoir tq the surface. Further

It was desirable to run a test tool including -sensor neans on a conduct or
cabl e and be able to control the downhol e opening and cl osi ng neans from
the surface, and to record and display at the surface and in real tinme the
downhol e data as they were sensed by t e test tool. The applicants are .
famliar with the followng prior patents which may have sone bearing ugo

t he wel | dagsat ithgmspradit @iBedsweekattden evakuatedeby resernvodr techieiianid3

4,043, 392 4,278,130 2,673, 614 - 4,069, 865
4,286, 66t03aidgti@m in theirqeffor4csto determine3mgresacsur &l the
4,149, 593 4,420,044 3,472,070 4,159, 643

4,426, 882X REBS, 1IRAPQ VO Lulel aAnE CPNE N RF ethabF STy oL .
FIopetroI-John%ton coverin heir MUJST Unj %éfal DST devi.ce publlshed on or

about Applican §Wﬁ%§?%ﬁ fHﬁFIﬁ&"R& RYii YBLVEF LOFAHRC Rl FR%ed
in WORLD_QOl L _nmagazi ag tQ r. 1983_Edit] | n addi,tion, the are
fam| i arsW%ﬁcfeHeul Jﬁ‘@ %BFE meedfﬁ?f“pﬁggsrgﬁﬁré(ﬁc}%o?‘iﬂ b}
Coos] . bl SO AL AT AR E3aob B b i€l
F. Kingef1§i88 in the well tubing. During shut-in periods liquids
'woqld settle on bottom and the gas would collect thereabove,
introducing uncertainties iﬁto the data obtained and clouding
the formation's charasteristics. It became desirable tb have -,
the ability to open and close the well at a point as near the
perforations or reservoir as possible and thus Avoid the need
to build up and draw down the great volume and height fepre-
sented by the well bore or well tubing extending many thousands
of feet from the reservoir to the surface. Further it was
desirable to run a test tool including sensor méans on a \_)
cénductor cable and be able to cohtrol the downhole opening
and closing means from the surface, and to record and display
at the surface and in real time the downhole data as they were
sensed by the test tool. | |
The appiicahts aré familiar with ;helfolioﬁing prior

patents which may have some bearing upon the well testing

problems as relates to the present invention.



January 16, 1979; U S. Patent 4,149,593, issued to Inre |. Gazda, et” al,
on April 17, 1979; U. S. Patent 4,159,643, issued to Fred E. Watkins.on:
July 3, 1979; U S. Patent 4,286,661, issued on Septenber 1, 1981 to Ynre
|. Gazda; U S. Patent 4,373,583, issued February 15, 1983 to Flem ng A
Waters; U S. Patent Re. 31,313 issued July 19,1983 to John V. Fredd and
Phillip S. Sizer, on reissue of their original patent 4,274,485 which
i ssued on June 23, 1981; and patent 4,278,130, issued July 14, 1981 to
Robert T. Evans, et al, all disclose test ,tools which may be run on a wire
ling or cable and_used to open and close & well at a downhol e | ocation by
pul I"™g up or ReadkrAg3off on thd nB43 39%e or cabl ¢, BYBwABEh t hese test
tools are | owered ig%g ége well. In each of the above cases, a receptacle
’

device is first rth fire 1ine &n®edv8fted in a | 4ndBhgCRilppl e, then a
probe-1i ke device,i u nd | atched i,nt,o the receptacle atent 4,134, 452
Frov!de;'onlyda Sihggérgaﬁpassage : éﬁgﬁh{ h openaF!%faﬁS'%gasable by
ensi oni ng and ref axi Roathe conduct gr .c or equalizing.pressures across
t he tool. Patent 4?{£gfggg is an ingﬂ&ﬁgkéﬁ over the §e6?8e5§§ pat ent
4,134,452 and pr |gfgbﬁ7auch greatgriygygégnxﬂnty as%r?ékégﬁga | ocki ng

sub which | ocks the I'n the recegfacl’e Wth a tena what

propor t i onal t()txiéélféﬁéﬁnské'fQ&%}j&&E&?%ﬂ'&JS K3EE O ﬁbégghgﬁt

4,286,661 is a division of” Patent J ust di scusse I'sCFoses

an equal i zifbpet ¥&1 {P6hREYBHI & S _ hC i din
pa%éht 4,149,%%3. Pat ent 4,129§gggrgﬁgc3§§§§-gﬁ§g€??%p§?§§ %rsfg ?%822%'

published on or about . . .

Applicants are further familiar with an editorial comment
published in WORLD OIL magazine, page 21, October 1983 Edition.
S In addition, they are familiar with the landing nipple
i;lustrated on pages 506 and.507 of the Composite Catalog of
Oil Field Equipment and Services, 1970-71 Edition, published by
WORLD OIL magazine.

U. S. Patent 4,134,452, issued to George F. Kingelin on
January 16, 1979; U. S. Patent 4,149,593, issued to Imre I.
Gazda, et al, on April 17, 1979; U. S. Patent 4,159,643, issued
to Fred E. Watkins on July 3, 1979; U. S. Patent 4,286,661,
issued on Seétember 1, 1981 to Imre I. Gazda; U. S. Patent
4,373,583, issued February 15, 1983 to Fleming A. Waters; U. S.
Patent Rg. 31,313 issued July 19,1983 to John V. Fredd and '
Ph;ilip_s. Sizer, on reissue of their original patent 4,274,485
which issued on June 23, 1931; and patent 4,278,130, issued

{ July 14, 1981 to Robert T. Evans, et al, all disclose test
tools which may be run on a wire line or cable and used to open

and close a well at a downhole location by pulling up or



&y above and has a relatively small flow capacity. This tool has
nlet ports which are closed by tensioning the conductor cable.

. 373,583 discloses a test tool sinmilar to those just discussed. It
carries a self-contained recording pressure gage suspended fromits | ower
end and therefore sends no well. data to the surface during the testing of
a well. This tool, therefore,. may be run on a conventional wire |line
rat her than a conductor line, since it requires no electrical energy for
its operation. Patent Re. 31,313 disclosts a device simlar to that of
patent 4,373,583 in tnat it has lateral inlet ports which are opened and:)
cl osed bglawmking copf obe tpeowidewl iy camghcaphe Byowhnighorthedeaxtagtt he
wire line or cable on which it-is lowered into the well. The MJST Drill
Stem Testopdsd axe Flopered| ipsknsihen wilkkl osku eachhefbtdeh@bovencasasd 2
above and in the article published in WORLD O L nagazi ne provides a )
non-r et r F@FERtAGLE v@eBpERed Sahd rEtokuN feNR t MErsuliace angd anshonedginng
rel axi ng _the conductor cable connected to the probe-like tool_|atched_into
the val véanding \BiPPlfe $HPRe op&PRaTl iR dRYLCHr dGusiify 2nth ¥3bGhedkes
pl ace through the probe., Al flow noves outward througn tne side of the
val ve i nt8t® FaskePaREAGE®wni ch then enpties back into the tubing at a

| ocati on near Qyt SO gh ? bel_qw t he upper end of the probe. The device
provi des Iarge(ﬁteﬁﬂf s?_ﬁc?ég"9ﬂ9¥& 1y .2 ?ﬁ@ypg&ﬂgeﬁﬁﬁﬁﬁﬁ?cally o
21 cases WIS, PGS S5EhABT YRR o ki fo (HF! ¥ERsbnIRY AP Fe FURL RS

have beeﬁ

the conductor cable for'equalizing pressures across the tool.

Patent 4,149,593 is an improvement over the device of
patent 4,134,452 and provides a much greater flow capaéity as -
well as a locking sub which locks the tool in the receptacle
with a tenacity somewhat proportionél'to the differenﬁial
pressure acting thereacross.:

Patent 4,286,661 is a division of Patent 4,149,593, just
discussed, and discloses an equalizing valve for equalizing
pressures across the device disclosed'in-patent'4.l49,593. W/

Patent 4,159,643 discloses a deviée similar to those
mentioned above and has a relatively small flow capacity; This
tool has lateral inlet ports which are closed by tensioning the
conductor cable. -

Patent 4,373,583 discloses a test tool similar to those
just discussed. It carries a self-contained recording.pressure
gage suspended from its lower end and therefore sends no well.

data to the surface during the testing of a well. This tool,



G. S Patent 4,426,882 which issued to Neal G Skinner on January 24, 18
discloses a simlar test tool which senses downhol e conditions and send.
glectrical signals to the surface, but the valve for permtting or
preventing fluid flow therethrougn is not controlled by tensioning and
rel axi ng the cable by whicn the tool is |lowered into the well but is
controlled fromthe surface by electrical neans controlling a downhol e
val ve actuator which includes a solenoid.. U S. Patent 2,673,614, issued to
. A MIler on March 30, 1954: U S. Patent 3,208,531, issued to J. W
Tanggsn on Septenber 28, 1965; U. S. Patent 4,043,392, issued to Inre I.
z

Ga on Augustre?dreldiay aP8 FunSonPat %’an%rfgz?orgp wiﬁéuﬁﬂnéoerhgr than a

Chenowet h on Cct ober 14 1969 di scl ose means for locking well tools in a

wel | flow cesdduicior Peike] 2ifdd, €¢4r dee Vo aNé der DPEL abhEPhySltew dars
engageable with a corresponding abrupt s oulder in a well for locating or

stoppi ng a bpelglatddifvice in a well at the desired locaticon in a |anding
receptacle for its |locking dogs to be expanded into a | ocK recess of the
receptacle. A sel #atiaret sRet el 31di ddlsadesethar alevicsesimslaf sonmthart loft
slightly different receptacles are placed in a tubing string. A |ocking
device is thRememtoA &8 w88 ansthett d& d&s diatexat ofnkey spepteawbdchhare
device to stop at_the preselected receptacle. Patent 3,:208,531 discloses a
| ocki ng devPPenssi @nd sekogeysbyr BPViag ﬁlﬁﬂQ§ﬂ3PRcPtkﬁpk%yshbﬂuﬁatéﬁm'
2,673,614 but perform ng both |ocating and | ocking functions.  Patent

4, 043,392 dFiEPddSs of | rkakynBetheevise 48 &R |W4%C%’E|%’@1§95ﬁénﬁs

therefor. This s temutilizes a
E wer%d into the well.

The MUST Drill Stem Test Tool of Flopetrol-Johnston

. dis;losed in the brochure mentioned above and in the article
A published in WORLD OIL magazine provides a non-retrievable
valve opened and closed from the surface by fensioning'and
-relaxing the conductor cable connected to the probe-like tool
latched into the vélve. Even with the valve open and the well
producing, no flow takes place through the probe. All flow
moves outward through the side of the valve into a bypass -
Ppassage which then empties back into.the'tubing.at a location
near but_someﬁhat:below the upper end of the probe. The device
provides large or "unrestricted"” flow capacity.  The probe
automatically releases when a predetermiped number (up to
twelve) of opeh-close cycles have been performed.

'U. S. Patent 4,426,882 which issued to Neal G. Skinner
on January 24, 1984 discloses a similar test tool which senses
downhole conditions and sends electrical signals to the
surface, but the valve for permitting or preventing fluid

flow therethrougnh is not controlled by tensioning and relaxing



profsbed key only for locating the device, as was done in the case of
pat 2,673,614. Tne various keys vary slightly in -7- profile, but
eacN k¢y and | anding receptacle in the system provi des two oppositely
faci ng abrupt stop shoulders. U S. Patent 3,419,075 issued to Norman F.

Brown on Decenber 31, 1968 di scl oses apparatus having key neans with an
abrupt stop shoul der engageable with a correspondi ng stop shoulder in the
wel |l flow conduit, and neans for retracting the keys to disengage them from
such stop shoul der to enable the tool té&-be noved therepast in the well.
Patent 3,472,070 discloses a | ocking device having separate pivoted Ioc | JAg

d tBh . ' f E
ug\?\;rdl &etééndg%%g\%mggdpﬂqfa Pth%t V&g‘?%{?QEngﬁw ce?:\rg{s25 tg'n[%ggg’q? heégg\?lgcg agai ngt |
upvard GiogoMeyeed grshl @%Mrfa%'éhbkoﬁli'e&rqed’éf%%ﬂst@BnE?BQ'l'lgxq |

receptacle therefor are nore clea own in the Conposite Catal og of

Field E%mieandwer&b%%t&x97@1¥éhE@th1@ra,esoa£e§oﬁ&%ﬁ@d 507. U S
Pat ent 4,420,044, issued to WlliamH Pullin et al on Decenber 13, 1983,

di scloses a cam!isuopatend 286 TH/EI10, skeued'EdiN FHJ MPEPERt ohOMarch
control ling |ongitudinal novenent of one nenber relative-to another nenber

t el esco, t1es&t U 0. STheapeesed, 208 ¢6819n idstrecbnas Jrarky. oTambdepr ol ens
encountered in prior art devices by providing desirable features such as
| ar ger Septemipaci 28es19p6si tl.veS] cratagtardd OidBoritad ieseedi hg, Isirepllar
construction, inproved rgliability, decr eased foulability, and reduced {_)
costs. Gazda on August 23, 1977; and U. S. Patent 3,472,070, issued to
D. V. Chenoweth on October 14, 1969 disclose means for locking
well tools in a well flow conductor. |
Patent 2.673;614 shows keys having.one abrupt shoulder Ty
engageable with aléérresponding abrupt shoulder in a well for
locating or stopping a locking device in a well at the desired
- loczation in a landing receptacle for its locking dogs to be
expanded into a loéx recess of the receptacle. A selective
system is disclosed wherein a series of similar but slightly
different receptacles are placed in a tubing string.' A lockind:;
device is then provided with a selected set of locator keys to
cause the device to stop at the preselected receptacle.

.- Patent 3,208,531 discloses a locking device which uses i
keys profiled similarly to the keys of patent 2,673,614 but
performing both locating and locking functions.

Patent 4,043,392 discloses a locking device and a
selective locating system therefor. fhis sytem utilizes a

profiled key only for locating the device, as was done in the

case of patent 2,673,614. Thne various keys vary slightly in



*SUMVARY OF THE | NVENTI ON The present invention is directed to test tool:g
and | anding receptacles therefor for testing wells, the test tools hav
,tubul ar body nenbers tel escoped together for limted |ongitudinal rel
novenent, the body nmenbers having lateral ports which are alignable wher
the test tool is collapsed to permt flow therethrough, the lateral ports
bei ng cl osed when the tool is extended to prevent flow therethrough, the
upper end of the test tool being attachable to a conductor cable by which
it is lowered into a well and its | ower €hd being provided with | ocking

keysyf hqr.i t.he devi in it tacle in th LI to di t fl
thiotigh t nEEARAIE VHiEh TAER B0V cands Tapdins, LRrrRbEESpds: thon WRFYD

hut - i I |1 _when.the devi i S d d ition,
the devi cePRAASIE AToicoPHPPALEaH ST bkt oFERparbOdigrLRe i n
response to the gevige Pﬁ&ﬂa"?‘”ﬂg%% YL o5 LE bﬁ{a%ﬁﬁ POCR I0Hh PrPsed
posi tions for unl'ocKihg The deVfce f'rom the receptacle arter a

det ' f - gl Vi L€+ K bei d

Promthe rDESSHERETs R, POER. 1UET0RKR Shpdifie hAGInUPREY ReP U

| ocked ' | f (] | f i
this | nventron Baby S fep | Sho0TRer Bl e Sy LR & BOE PR R R SR

whi ch are gaeullddm OPtEhai WE11EE2WOIcondl i /Bdn@ ' méand B! rtrakiitig'Gthe
in the well inmediately above the casing perforations by closing the test

thL.and akgngnptdEsewéégéothéﬂm&hbnomﬁﬁhmsﬁép‘snohlder to enable the

tool to be moved therepast in the well.
Patent 3,472,070 discloses a locking device having

‘separate pivoted locking ddgs, one looking up and the other

{:) looking down, engaged between a'pair'of upwardly and downwardly
_facing_abrupt-shoulders to lock the device against upward or
downward displacement. Such locking device and the landing
.zeceptacle therefor are more clearly shown in'the'Composite
Catalog of 0Oil Field Equipment and Services, 1970-71 Edition,

: - pages 506 and 507.

W/

_U. S. Patent 4,420,044, issued to William H. Pullin et al
on_December 13, 1983, discloses a continuous zig-zag control
slot and pin arrangement for COntrolling longitudinal movément
of one member relative to another member telescoped thereinto.

The present invention overcomes many of the problems
encountered in prior art dQVices by providing desirable
features such as larger flow ca?acitiés, positive Iocking and
improved releasing, simpler construction, improved teliability,

- decreased foulability, and reduced costs.



the test tool gathering information such as static and fl ow ng bottom hol e

pre:t;) s and/or tenperatures continuously during the testing procedure.
Anolg object of the invention is to provide a test tool and | anding

receptacl e of the character described which is opened and cl osed by
tensioning and relaxing the wire line or cable on which it is run, the

| ower end portion of the tool being anchored and sealed in the |anding
receptacle. A furtner o ject is to provide such a test tool which
automatically beconmes .l ocked when inserigd in its receptacle and which ,
automatical ly becones rel easeg A Q BFD& Etrﬂﬂﬁﬁﬁﬁgﬁf open/cl ose cycle
have been perforned. Another 24 a test tool which,

J 1S rece t acl I medi a eI rel ocked

?EgPePﬁC?g}ngd&|+ éggsgy R Ak RN pﬁ%d&?fﬁﬁxﬁgtSBItﬁﬁFcf h (A pePed

t of .this inventjon
?gdt gl gf%ﬁyﬁgfgéf’ggt lélf%?(’:l t?IeectEaép acl eék hg{’é?gmm&@ﬁﬁ Ha§h§n tlﬁ‘?ctorﬁﬁ)?ﬂ'ﬁ
large Tl gyueam@Ctibulat bodysimdhbe YW tElefLoSEH tEPEQherO‘beel Wit & t est

tool which can equalize preSsures thereacross qui ckly. Another object is to

provi de andxe;itwphaanéea%qweasd@véﬁaﬁ@f othehhe8 Cfi\@mE‘étQ' Aa%d nigh A t{)\f‘ei’\ﬂl

fl ow conductor (tubing or drill pipe) above or befow t acker, “ena
]Ehe t est ﬁ&@ist’ihb@hphaéedldlgﬁﬂﬁlé’ WHEIOSEhE Eés¥CE¥oleds E:Bnraysed to
orations -
permit flow therethrough, the lateral ports being closed when i/

the tool is extended to prevent flow therethrough, the upper
end of the test tool being attachable to a conductor cable

by which it is lowered into a well and its lower end being -

provided with locking keys for anchoring the device in its -/
receptacle in the well to direct flow ;hrough the device when
the device is in oéeh collapsed position and to shut-in or plug
the well when the device is in closed extended position, the
device being provided with control pin and slot means operable
in response to the device being moved back and forth between W,
open and closed positions for unlocking the device from the
receptacle after a predetermined number of open-close cycles,
the device, upon béing pulled from the receptacle, having the
ability of being immediately ready to be locked again therein
for further cycling..

It is theréfore one object of this invention to provide a
well test tool and landing receptacle therefor which are useful
in opbtaining reservoir information in a well by shutting in the

well immediately above the casing perforations by closing the

test tool and allowing the well to flow by opening the tool,



on a wre line or a conductor cable. A further object of this inventio

t.o . provide a test tool of the character described which can be run in”

wel | pipe string above a seal. nipple which is then installed in an

exi sting or previously set well packer |ocated just above the casing
perforations.. Another object is to provide a test tool having neans for
m ni m zing chances that it will beconme fouled in its landing receptacle
by sand or other material settling arofnd i t, and in particular, around
t he(l gcki ng nmechani sm The invention provides, a |anding receptacle for

anchof i ng S ok o L] ESLAd ¢ mai n_body me ,
having a ﬁtoﬁii?%grg?hrﬂo 5@%‘&[@3&%%&?“%&?3“%% harsousg‘f‘lat{‘ﬁea"a/gfb"’mg
t her eof i Nty eeshh ahs1bt rakdsy | e ' rngﬁﬁ ' | er hel ow
said lateral port m&*ans.ﬁ,r sgﬁlorlerszgéurg%}gegi ggrrg grgalgore, %dnﬁg;t%‘?é‘r@%fw ?Hnng

nmeans. forﬁﬁﬁxiygﬂgn%-ﬁ@bbdﬁ%ﬁe100| therein in | ocked and seal ed rel ation
therewith, said main body nenber being formed with an annul ar val ve seat

surface bel ow saixhéeherabogetic EANshat ihhenthonl dey w@g&ﬁpdpyatbﬁsypeggl
end of said reduced di aneter bore portion; b. an upper ‘sub nenber havi ng
a bore themstdriamhi ngdreeaptacile tef Uplper chatdabee raldedd IR g twh oSt £5 N0
of well tubing, and having its |ower portion reduced in outside dianeter,
and havi ngopenedthiamd ctasedgbyurtferrei oninguaddngeltlax ing\vathendi 6 S8hé or
bore, the reduced dianeter portion of said upper sub nenber

e caole on which it is run, the lower end portion of the tool

Anot her object is to provide. a test tool which can be lowered into a wel]l

being anchored and sealed in the landing receptacle.

A furtner opject is to provide such a test tool which
<:> automatically becomes locked when_inserted in its receptacle
and which automatically becomes released after a preset numper
of open/close cycles have begn performed.

Another object is to provide such a test tool which,
upon becoming released from its receptacle, may be immediately
relocked therein for édditional.cy¢iing, thus p}oviding a tool
\/ which can be opened and closed any desired number of times.

A further object of this invention is to provide a test
ﬁoq; and rééep;agle therefér thch hés an'hncommonly large flow
capacity for its size.

Another'object is to provide'Such:a test tool which can
égualize pressures thereacrosé quickly. |

Another object 'is to provide a test tool and receptacle
therefor which can bé'plaéed in the well fiow'conductor (tubing
or drill pipe) above or below the packer, enabling the test
tool to be placed directly opposite or very near the per-

forations.



| escoped into the upper end of said main body nenber and slidable

bet ween a cl osed position wherein Its seating surface S
yagenent with said valve seat surface of said main body menber for

closing said lateral port nmeans and an open position wherein said seating

surface and said val ve seat surface arg 1§Ppaced apart to allow flow

t her ebet ween; c. limt means on said main body and said upper sub menber

coengageabl e figrothey jepjeqay is FﬂzﬁFQMﬂﬁ%nQHﬂﬁﬁﬁmﬂOQ%théﬁb can

ther ebet weerpe angwdred NBARS Hi 3RWINY ofdiad WRER Dothe @RNDEr cotrﬂw%ropen

position. The |nvent|on al so provides apparatus, for testing a well Q

conpri si ng: cab etwpass | andi ng receptacl e neans for receiving anchor means

thelreldn in I ocked afuﬁlfjsnej: edoekat o, thisi intandibg r:.@eﬂbaph:ev&aan$

i ncl udi ng: y theretfiro nd_| at er al

port nmeans te %r%‘?fb 8? tﬂg”gﬁﬁr ?%Sr eo%s?:%{g crﬂ?é\’tchn 8?5 gnds],:U% gia d

bore being laedueédi ipipk assréngbedoveaiad Saaératlme wbdieh sai ¢dhesduced

di anet er borsg, o] M r anghor n

| ocked ancf sea é EHE% at%%lngté\ BQ téfggiadug%n body welﬂe l;}){eﬁﬂng

f or med wthlé??aaﬁﬁﬂjlli%s‘?/aﬂ%v%e‘ﬁh‘esﬁﬂih’é% BeF&@rasapas) ateral port means at

t he shoul degI proviriiechdy UG edRpeLsensh ogarwlaer educedsdi arddBr Haaritg
pOI‘tIOI’] an

means for minimizing chances that 1t will become fouled

in its landing receptacle by sand or other material -¥)

settling around it, and in particular, around the locking

mechanism. o
The invention provides a landing receptacle for

anchoring a test tool in a well, comprising:

a. a main body_ member having a_'bbre therethrough, Q:}
lateral port means through the wall thereof
intermediate its ends, said bore being réduced in
diameter below said latéral'port means, said reduced
diameter bore being formed with means for receiving
a well test tool. therein 1in locked and sealed
relation therewith, said main. body member being
forméd with an annular valve seat surface below said _
lateral rort means at the shoulder provided by the ‘\)
upper end of said reduced diameter bore portion;

b. an upper sub member having a bore therethrough and

means on its upper end for attachment to a string of

well tubing, and having its lower portion reduced in

outside diameter, and having an annular seating

surface sﬁrrdunding the lower end of said bore, the
reduced diameter portion of said upper sub member

being telescoped into the upper end of said main

body member and slidable therein between a closed

position wherein its seating ' surface is in

‘engagement with said valve seat surface of said main



Ii. an upper body nmenber having a bore therethrough and neans on at | east’.
its upper end for attachment to a string of well tubing, and having its,” :
| ewer portion reduced in outside dianmeter, and having an annul ar seating -
surface surrounding the lower end of said bore, the reduced dianeter
portion of said upper. sub nenber being tgfjescoped into the upper end of
said main body nenber and slidable therein between a closed

position wherein i S f : | i a
val v seat surface%?asal?%ﬁ%%?nﬁg£ cibs %gérsFOr closin 25 rMﬂ&Q?%?esgP
por t{ mpans and an op¥h PBSHt |R9FWPé?YE| Hh§£ieénse%é4¢193e§ ERgceSHeRCes appd

val vé~ seat surfacesafd evapaeedaanarsut fadk! awel | oyuider ahatreeers Bilow
anchor neans Iomerab%e into said well on a flexible |line and anchorable in

sai d mai n body nenbe 1oy wagee %ﬁﬂ?ﬁ@= receptacle . means in. |ocked and
seal ed rel ati orci hereimit, meand anrcheaideamsirbebogyl ia‘ﬂchbheldeagfpar’ Veubo

tensioning said flexjhle line ctoer{r#g aspaléj mai ), body f{e rngtg ; ;ggwe

position; and c. pressure sen assocl at ed Wi means
for sensing well preb%mg¥¢m¢mn%bem@wem§me theeebebweéurthed provi des a wel |

installation, iqicl udjdghs ablas%n\@gl Eal?.@r emReRetB &4y ngné?dbeexar ywaamebber;
b. a string of casing in said we bore, the bore of said casing berng in

f1uid conmuni cati on BRThteR o earth formation;
The 1nvent10n also prov1des apparatus for testing a

Y . well, comprlslng-' _

a. bypass landing receptacle means_fof receiving anchor
means therein in locked and sealed relation, said
landing receptacle means 1nc1ud1ng°

, i. a main body member hav1ng a bore therethrough and
'<:> . _ _ lateral port means =~ through the wall thereof
| intermediate its ende, said bore being reduced in
diameter below said 1ateral_pdrt means, said feduced
diameter bore being formed with means'for receiving
'. _ancho# means in locked and sealed relation
therewith, said main body member being formed with
an annular valve seat surface jbelow' said lateral
port means at the'shoulder provided by the upper end

of said reduced diameter bore portion; and
ii. an upper body member having a bore therethrough
and means on at least its upper end for attachment
to a string of well tubing, and hav1ng its lower
portion reduced in outside diameter, and having an
annular seating_sprface surrounding the lower end of
said bore, the reduced diameter portion of said
upper sub member being telescoped_into the upper end
'of said main body member andb slidable therein
between a closed 9051t10n wherein its seating
surface 1is in engagement with said. valve seat

Surfaee of said main body member for closing said



C. tring of well tubing in said casting, the |lower end of said tubing
beingiéi fluid conmuni cation with said casing bore at a | ocation adjacent .
sai d th formation; d. a wel |l packer sealing between said tubing and
sai d casi ng above sai d poi nt of conmunication of 'said casing bore with said
earth formation; e. bypass | andi ng receptacle means, forming a portion of
sai d tubing string sai d bypass | andi ng ipceptacle nmeans including: i. a

mai n body nenber having a hore therethrough and.lateral flow ports
i nternedi at e it slahésalsgod tmaeansodndrerrb P e rposiet hon adhpredntaaiécei5
{

a wel |- test tookeaftaﬁae' Eur&:chl ogkgd s pRlLd eaec' aEh?@?EQerQ%th

sai d | ocking and seal I.n e|ng§§t a poi nt belom/sal | atera | ow ports,
ii. an end sub nﬁ&ﬁ?@@ PEaFéI GPiARY riEheH i BReNERACWREW? nmi n body nenber

for limtedpsli daﬂehesevmm;ts 1ovke:§amew extendaddan@inetdrmcd edl@faﬂbieons
iii. seating surfaces o sub and said naln<§¥d¥%ﬂ% £
coengageabl e to F‘B?eag Snlc ?I%%’rcflsm%f'érp e’éu‘f’) aPdidai d
mai n body menberlanding rewuapﬁﬁbh93|means and .i lodkeski napdreassaledadi ng
to hold said recensgelgrextgnded and oo Ing%:%ﬁsla' nddfd eLds pRERa,Rad I

wel | test tool neans Tockingly y -engaged 1'n sal
menber of said |aﬁapﬁgs|1§@eptt0acn@wml agift §1@pm@rleeridrmtmhbufto a

flexible line said main body member to closed position; and
c. pressure sensing means associated with said anchor
means for sensing well pressure therebelow.
The invention further provides a well installétion,
including: '
a. a well bore penetrating an earth formation:
b. a string of casing in said well bore, the bore of

O

said caSing beihg in fluid communication with said
earth formation; |

c. a string of well tubing in said casing, the lower
end of said tubing being in fluidfcommuhication with
said casing bore at a location adjacent said earth
formation;

d. a well'packer sealing between said tubing and-said-
casing above said point of communication of said "
casing bore with said earth formaﬁion:

e. bypass landing receptacle means forming a portion of
said tubihg string, said bypass landing receptacle
means 1nclud1ng. | '

i. a main body member having a bore therethrough and
lateral flow ports intermediate its ends, said main -
body member bore being adapted to receive a well
test tool therein in locked and sealed relation
therewith, said_loéking'and sealing being at a point
below said lateral flow ports, -

ii. én end sub mounted in telescoping relation with
said main body member for limited sliding movement



mani pul ate said well test tool neans to open and close said |lateral flow,-
ports of said |landing receptacle to permt or prevent the flow of well
fluids therefrom Reference is hereby directed to our copendi ng patent
applications nunber 8510483 (Seri.al No. 2158128) from which the present
application is divided, and nunber 8719784? (Serial No. 2192653),

al so divided fron1appllcat|on nunber 8510483. O her objects and
advaptages of this ihefsasnoextiendesecnde refpeted pesbrionading the

des tion which figlijl oOWeatdl §d£¥Hcé§L6H“§91dtQﬁd %9%0@%§U@&Eh AL M Ng
wherein: Brief Description of e gure a schemat'i cal VI ew

Dr awi n

showi ng a wel | bei né’qdé(st“@&‘%rt IFHhed g"]aﬁ)pﬁ?aﬁ}?s@f seHids | IR onf Low

Fi gures 2A, 2B, andp2Gtst aKesn t sgedhaind comst iandt esid ongihudbddyl wemver
partly in section. r% g%rtrl |n eldﬁvatl n, shovmtgg a test tool constructed
I n accordance with the presen EGH: ﬁ3§ﬂui§ IS a cross-sectiona
view taken along |i e .3- biaas)imfl gere s2 Gemding g tichehald asgédentecéptaele ock
keys; = Figure 4 i n how ng

2R IIRATENARE 1 WAL AMBIE doed; Ahe

only that portion of the test to assocl ate ck keys;
Figure 5 is anfexpl 6@®dd iteFtettocd \HQ@\H%H@MWQ% and sealingly engagéed

in said main body member of said landing receptacle

ext endi ng upwardly to the surface, said flexible line being utilizable 'L'for@

_ and having its upper end attached to a flexible line
~ extending upwardly to the surface, said flexible
line beiﬁg utilizable to manipdiate said well test
tool means to open and close said lateral flow ports
of said landing receptacle *tc permit or prevent the
<:> flow of well fluids thererrom._

Reference is hereby directed to our copendlng patent
applications number 8510483 (Serial No. 2158128) from
which the present application .is divided, and number
8719784 (Serial |No. 2192653), also divided from
application number 8510483. | o ”

Other objects and advantages of this invention will
become - apparent from reading the description which

U/ follows and from sﬁudying the accompanying drawing
wherein: ' |

Brief Description of the Drawing

Figure 1 is a schematical view showing a well being
'testéd with the test apparatus of thisinvention;

Figures 2A, 2B, and 2C, taken together, constitute a
longitudinal view, partly in section. and . partly in
elevation, showing a test tool cons;ructed_in accordance
with the present invention;

Figure 3 is a cross~sectional view taken'aléng line
3--3 of Figure 2C showing the arrangement of the lock
keys:



Gro ctional view taken along line 6-6 of Figure 2B, Figure 7 is a

fra tary viewsimlar to Figure 2B showing a portion of the device of
Figures 2A-2C in its closed position; Figure 8 i.s a devel opnent vi ew
showi ng the control slot of the |ock portion of .the device of Figures 2A-7
and showing the relative positions of the control pin therein during
operation of the device; Figure 9 is a schematical viewsimlar to Figure 1
but showing the test tool of ‘Figures ZA# anchored in a bypass | andirg

receptacle; Fi gﬁiéﬁrhoﬁ‘ O A ubhditat #hoRel oA a oSt inLCa2-4 a

| ongi tudi nal view, partly in section and partly.in elevation, show ng a
bypass | aibiwing e68Ryakhati poMt idh tde tREt tbeel wolFlm&ﬁeﬁﬂﬁsaeh%d
anchored; Figure 11 is a cross-sectional view taken along line 11--11 of

Fi gure IQ&tﬂﬁgmmelﬁaklaegsqross sectional view taken along line 12--12 of

relgg§§£ bet ween the keys and the key retractor sleeve; Figure 6 is a

Fi gure | OB; Figure 13 is a.fragnentary schematical viewsimlar to -
Figure 1 but shbiwugeaSmidi hircexiploded bypmesrliandiiey refoepingl eheocat ed
above a packer in a well; and Figure 14 is a schematical |ongitudinal view,

partly i relaction aedwpanthpdlkeyswandohhaﬁthyscm&q&nthtﬁkﬂeweamay,
showi ng. the nodified formof bypass |anding receptacle of Figure 13.

Fxgure 6 is a cross-sectional view taken along line 6--6

of Figure 2B; L | "’ o \J
' Figure 7 is a fragmentary view similar to Figure 2B

showing a portioﬁ of'the-device of Figures 2A-2C in its closed

position; | .

Figure 8 is a development view showing the control slotV
éf the lock portion of the device othigutes.zA-7 and showing
the relative posi;iohs of the control pin therein during
operation of the device;

Figure 9 is a schematical view similar to Figure 1 but
showing the test tool of Figures 2A-8 anéhored in a bypass
landing geceptacie;

Figures 10A, 10B, and 10C, taken together, constitute a
longitudinal view, péttly in section_and parﬁly in elevation,
showing a bypéss landing zeceptable in which the test tool of
Figures 2A-8 may be anchored;

Figure 11 is a cross-sectional view taken aiong line
11--11 of Figure 10B;

Figure 12 is a cross-sectional view taken along line

12--12 of FPigqure 10B;



Description of the Preferred Enbodinents Referring nowto Figure 1, it wN |
be seen that a well 20 is schematically shown to be undergoing productlen
testing through use of production well test apparatus enbodying this -~ -

i nvention. Such test apparatus includes a | anding nipple or receptacle 22

and a probe or test tool 24 |ocked therein. Well 20 penetrates an earth
formation 26, and well casing 28 is disposed in the well and extends

through the formation and has its | ower portion sealed as at 29 by suitable

pl uggi ng nmeans such as cement, or the |ikegZPerforations 30 conduct

FAQ LA ST T %“%%92&‘%@% %?%n?’%%g ARG g NVRLE
or near the e elatd onspd0. oA APIHESe Y, 28K SeRchE s t,uﬂbn'gﬁg o

exterior and the caS|ng |nter I or us cl oSl ng ublng

above the p‘%refc%rﬁvdve %catéd lblorl%ada Aipac.cll efnt BedRRer fa%r% of the

casi ng about th I ng, osi'ng t e upper en e annul us 38.

Aflowline 42 is mcguwtlad e Eh%dﬂétilMé’aSlJyéﬁgztualiﬂﬁq %'éme%:"ﬁ aqyl
wing valve 44 controls flow between the tubing and the f low i ne. éélng

Wi ng 46 and geiciq ol 49aPERY 98 @A idh APithUSoRe pa:&%emk&heaml
tubing 35 has a landing nipple or receptacle 22 connectéed thereto at. its

lover end, shawing difd adodbeival foaCksl bypasé BAAWANG! red@YtaRde tdE
Iandlng receptacle 22 may be threaded at its | ower end or attachnent of a

g*/e or ofFfigureuililbl e nmeans. for protecting . the | ower end of the test
whi ch protrudes t herefrom Alternatively, the receptacle could be made
sufficiently long to house_the entire | ower end : A

Desgription of the Preferred Embodiments

Rgferring now to Pigure 1, it will be seen that a well 20
(:) _ is schematically shown ;o be undergoing production testing

_th;ough use of ptoduCtion well test apparatus embodying this
invention. Such test apparatus includes a landing nipple or
receptac;e 22 and a probe or test tool 24 locked therein.

Well 20 penetzates.an earth formation 26, and well casing
28 is diqused in the well and extends through the formation
and has its lower portion sealed as at 29 by suitable plugging
meanslsuch as cement, or the like. Perforations 30 conduct
formatign préducts from_formation 26 through the wall of casing
28 and into the casing bore 32. A well tubing 35 extends from
the suffacg to a level at or near the perforations 30, and a
packer 37 seals between the tubing exterior and the casing
interior thus closing the tubing-casing annulus 38 above the
perforations 30. A wellhead 40-cioses the upper end of the
casing about the well tubing, thus closing the upper end'qf the

annulus 38. A flow line 42 is connected to the tubing 35 just



of the test tool. Normally, the landing nipple and the packer are | ocated
neaf e perforations so that the volune of the annulus 38 bel ow t he packer
37 W be mnimal. The | anding nipple or receptacle 22 is fornmed with
upper and | ower annul ar recesses 50 and 51 inits inner wall leaving a | and
or flange 52 therebetween providing a pair of.abrupt shoul ders 53a and 53b,
one facing upwardly and the other facing dowwardly. Below the recesses,
the bore wall 54 of the nipple 22 is snooth and-adapted to be engaged by
seal ring 56 of test tool 24 when its-hgck keys 58 are engaged in the
recesses 50 and 51, as shown,  to anchor the test: tool in the receptaclei

At t ached a9 vuehevebbreadndlof ande wiiexg valwe 244 coatiriodd Ifllov i betweeh htbe
conduct or cable 60 and suitabl e sensor neans 62 which may. i ncl ude wei ght
bars. (taRinp@Andsthenfpewr dinen a X |G3§NS viBal 46 RODNVIRT | VELVERat By
explained}) .. The test tool, when ¢l osed, effectively plugs the bore of
the recefRME L RFEEBEKEOT PBANINSt FErekl ALEFBAMs t hrough the wel | tubing.

Th ker, all_the while, ts th fwell fluid d
i ough the anitvabl GapEng) 85 has @ To0i iR pATPRS OF dRFRPEacié 22

Eﬁéﬁﬁé‘?t SIS HE B %?ﬁ% é&%e“éér%ﬂhaﬁﬁgfﬁérsﬁi %%18%32%39'%‘%22(1‘”
y Cenen aé?(eﬂtQ%?} Saé‘pQﬁ‘Ew‘ﬁS- &IfO?%\%ilt}yeé, etﬁéckgéd%ﬁgﬁr%]é%iaéfg ?§4ma%f

This cha s an extrenely sial ol une’ conpare e"huge vol ume’ of
e SR VLRt oY LBRMERRTS.s LeBipl o 400! 1S
equal i zeg el e {1 EBheQAsARE rt DD LEUE FAPSthe lower end of the test
tool which protruées therefrom. Alﬁerngtively, the receptacle
could be made suffiéiently long to ﬁouse the entire lower end |
of the test tool; Normally, the lanéing nipple and the packef
are located near?thé.perfOIations so that the volume of the
annulus 38 below the packer 37 will be_ﬁinimal.
The landing nipple or receptacie 22 is formed'with upper
and lower annular recesses 50 and 51 in its inner wall leaving
a land or flange 52 therebetween providihg a pair of aprupt g;/
shoulders 53a and 53b, one facing upwardiy and the other facing
downwardly. Below the recesses, the bore wall 54 of the nipple
22 is smooth and adapted to be engaged by seal ring 56 of test
tool 24 when its lock keys 58 are engageé in the recesses 50
and 51, as shown, to anchor the test tool in the receptacle.
Attached to the upper end of the test tool 24 is a
flexible line such as conductor cable 60 and suitable sensor
means 62 which may include weight bars. (Test tool 24 can be

run on a flexible steel line as will be later explained.)



formation pressure. This build up and subsequent static, shut-in pressur
Is transmtted continually by the test tool to the sensor neans 62 -
t.her eabove which then sends electrical signals via conductor cable 60 to-

the surface where it is received and processed by suitable apparatus which

t hen records and/or displays in real time the nmagnitude of such formation
pressure as a function of tinme. The sensor neans 62 nmay al so include neans
for sensing physical characteristics other than pressure. For instance, the
test _tool would normally include tenperatuye sensing nmeans, in whicn case

suc ans woul d send signals continually to the surface and the surface
apparatus woul d diHs e ahdrePlr c¥brR FAQQQQ'tQ§ﬁ?§ﬁbV?lﬂp84&B§rénﬁ Rage of

be. Lranor ¢ 58 Ir%?eﬁé?%'eﬂ AR BAPP kR PR  AE FRFBAFTBR: R Bgush puyn Che

Cable 50, AL [EURSE ne TR oPaBBREr oA 1ot T ‘%'i*‘sfé Bt ePEnkl BfogrLase of
I d

Pact e °?h2“%' ilt F1 € pIREaR], LERGOh, (HE A B et B S o The

test ool taned w te wkgg Q&tgﬁ%uhaogetu .J:Qrggtssz@ thifsl oMY nea

pass upward rou surface an
out of the " teh Oé;cgf £¥8n4éfl tha %Jiw&nehéabem@wad%fmea
wi ng val ve |s open | e w ng valve 44 1s open, flow fromthe

L by the casxng bore 32 and having its lower end closed by cement

29 and its upper end closed by the packer 37 and test tool 24.

.This chamber has an extremely small volume compared with the

huge volume of the bore of the tubing which is normally many
O ,

thousands of feet in length.
| When the test tool 24 is closed as shown, the pressure in
chamber 38; soon equalizes with the formation and thus contains
.formaﬁion pressure. This build up and subseguent static,
shut-in pressure is transmitted continually by the test tool to
the sensor means 62 thereabove which then sends electrical
signals via conductor cable 60 to the surface where it is
received and_prqcessed by sui:able apparatus which then records
and/or displays in real time the magnitude of such formation
preséure as a functiop of time.

The §ensor meahs 62 may also include means for sensing

phjsicallchatacteristics other than pressure. For instance,
the test tool yould norm;lly_include temperature sensing means,

in whicn case such means would send signals continually to the



tengi@n)ng and rel axing the cable 60. Referring now to Figures 2A, 2B, and
2C, \i S seen that a test tool is indicated generally by the reference
nuneral 24. This test toot 24 in this viewis a detailed show ng of the
test tool 24 seen in schematical Figure 1. The valve portion of the test
tool 24 is substantially simlar in structure and operation to the tool
illustrated and described in Patent 4,286,661, supra, the tool being
illustrated in Figures 17-20 of such pat$®nt. Patent 4,286,661 is hereby~

i ncorporated herein for all purposes by reference thereto. Test tool 24\

i ncl udes gu ¢ £k asndugHeek ukGQ Vi pifa Pa €0¥NWBLAKY ARG Dhd /lr bpe8o182
which term nates just snort. of the upper end thereof. Flow ports 103 are
formed inr heeahntdire vakl teggeddruprepat ehd abkshl ived base d0Rustdicanof
muni cate the bore 102 with-'the exterior of the mandrel. The | ower end of
.the mandrtelme s provided with neans for anchoring the test tool in a
suitable receptacle in a manner to be |ater described. The |ower portion
104 of the mandP@th1ppeEsuse argbdeémperdtide gigmetlsr may e 196ananisned
external annular recess has been fornmed in the mandrel as at 106 havin?_its
upper anda ovite surfagedepntdauad khoal Hethe18hided thata Pawehetsi SUPplivde
recess 106 is spaced a short distance bel ow the upper end of this enlarged
portion Tt Qe 2ensOFcBP@NE fl2ange at the upper end of the recess. Another

external annular recess 110.is forned in mandrel, !
The test tool 1s closed by tensioning the cable 60. This

f ornpion may be controlled by opening and closing the test tool nerely by
O"?

lifts the upper portion of the test'tool to extended -position
wnile tne lower portipn théteof remains_anéhoreé ih the recep-
tacle. o . <:}
The test tool is opened by relaxing the cable 60 and
allowing the test_todl to contract. When the test tool is
open, formation fluids may pass upwardly'thérethrough and
through the tubing to the surface and pass cut of the well
through wing valve 44 into the flow line 42, provided:the wing
valve is open. - | : | ' [
Thus, if tﬁe wing valve 44 is open, flow'from the
formation may be controlled by opening_and closing thé test
tool merely by tensioning and relaxing the cable 60.
Referring now to Figures 2A, 2B, and ZC, it is seen that
a test tool is indicated generally by the reference numeral
-24. This test tool 24 in this view is a aetailed showing of
the test tool 24 seen in schematical Figure 1.
The valve portion of the test tool 24 is substantially
similar in structu;é and operation to the tool illustrated

and described in Patent 4,286,661, supra, the tool being



110 the mandrel has been reduced in outside diameter as at 112 and the.-
l.ower end of the mandrel has been externally threaded as at 114 to recei®

't he nose piece 120 as shown: The upper portion of the nose piece 120 is
enlarged in outside dianeter as at 121 while its |ower end is generously
2:0 chanfered as at 122 to provide a suitable guide surface for guiding the
test tool as it noves downwardly in the well. The nose piece has a bore 124
which is reduced in dianmeter and interna#h -t hreaded as at 126 to receive

(000 Ly LS PSRN e ok B ARG g ce
utilized, ifs dpsié meoeﬁsesbea heQle %f%@sa ésgpigﬁg@{sglsﬂt}etw{&f&@@

pressure gage, or t tool, to the lower en

such recor dinr &ge |s to be the only nmeans of gathering data through use
of test tool 24, the test tool can be run on a conventional flexible steel
line.) The nandr éfestasteekbn24 nifcgubde st a tasobken mahbedlt A 00r daving a
circunferentially spaced | ongitudi nal grooves each indicated by the
reference dovarwdrdBi gpeningnglieads bbiz (102 alief glctermiiaad elsonis tids ekt
grooves pass through the two flanges at- the upper and | ower ends of recess
106. Locki @of Kdyes URsenrendotheedoifn  ®lass gaxt ©f 10Beamrendoaimedanih etatod
key is provided with means such as flat spring 108 for biasing the spring
bet ween r emansizal anal bxpeadethpovsppesnendarh bhindgbogs df2 adramed in

municate the bore 102 with the exterior of the mandrel. The

100 a spaced di stance bel ow recess 106 as shown. | mmediately b6|OMIrece?j;ji>

lqwer'end of the mandrel is provided with means for anchoring
. the test toel in a suitable receptacle in a manner to be later
(:) described.

The lower portion 104 of the mandrel 100 is enlarged in
outside diameter as at 105 and an external annular recess has
been formed in the mandrel as at 106 having its upper and lower
limits defined by shoulders 107 and 107a, respectively. The
recess 106 is spaced a short distance below the upper end of.
this enlarged portion 104 so as to leave a flange at the upper
end of the recess.

Another external annular recess 110 is formed in mandrel
100 a spaced distance below recess 106 as shown. Immediately
below recess 110 the mandrel has been:teducéd in outside
diameter as at 112 and the lower end of the mandrel has been
externally threaded as at li4 to receive the nose pieCe l20 as
shown.

The upper portion of the nose piece 120 is enlétged'in

outside diameter as at 121 while its lower end 1s generously



140 and 142 on its upper and | ower ends, respectively, and ’
pondi ng flat surfaces are also provided -on the mandrel as at 144 and
146 at the upper and | ower ends of recess 105. (Since Figure 4 is a
cross-sectional vi ew | ooki ng upwardly, and since the view | ooking
downwardl'y woul d be exactly: the sane, tZ3® |lower:flat surfaces 146 which are
the counterparts to flat surfaces 144 have their iden- tifying nuneral

par ent hesgsmferébead fltatl s2rscesooidena BRAITM 1 &g k¥ S sir@wicde fgnod (ayd
adequate bearing area to enable the test tool to withstand great | oads as a

result cjuidifg RReSTwst HJSEr&£tiel Models AHWAWRADY 0S8 |heWlelinerein-
after be brought to Iight. The upper portion of mandrel 100 is reduced in

di anet errigé AbséSPieded Hawsira ibsrepper ehdch [dlgirtddiyedf ifi 84 aiediean-
tially spaced slots or flow ports 103 are provided which communi cate bore
102 wi t handieirxeeniadlyoft Hiwadedidagl at ERéwtportdceDde neiehplagt h2g upper
ends narrowed as at 103a as shown, if desired, and it is essential that at

| east onehbodl plokesaline thower emdecoff thiee telstt TddB dmdemagntbed provided
downwardly in length as at 103b for a purpose to be nade clear later. The
upper erwibthh sotbregzhobare swehiras pessagebllid® or (Thoead, 126 miagarbey
shown in Figure 2B. Suitable seal neans such as resilient seal ring 160 is.
carri ed Wyl khpedel ifodesifiedhnot® 2htagppar toad cushsasppeselfzgontaing|
of non-extrusion rin%§ 161 are placed one_gbove and one bel ow seal ring

160, an&gf?ﬁﬂéngBE 5ququ?ﬂ. QT the like tool, to the lower end of

the test tool. If such recording gage is to be the only means
of gathering data';h:ough use of test tool 24, the test tool
can be run on a c;nventional flexible;steel line.) ' C:)
The mandrel,.as seen in Figure 4, has been milled to
prpvidg circumferentially spaced longitudinal grooves each
indicated by the reference numeral-lBi'p;oviding ears 132
therebetween. These longitudinal grooves pass through the
_two'flanges at the upper and lower ends of recess 106.
Locking keys 133 are mounted in ‘recess 106 of the
mandrel, and each key is provided with means such as flat
spring 108 for biasing the spring between rettaéted and
expanded positions. Each spring 108 may be mounted in a
suitable recess 134 as shown in the inward side of the key to
allow the key to be retracted as fully as needed. The keys are
provided with flat surfaces 140 and 142 on its upper and lower
ends, respectively, and corresponding flat surfaces are also |
provided on the mandrel as at 144 and 146 at the upper and

lower ends of recess 105. {Since Figqure 4 is a cross-sectional

oty



pl aced between the non-extrusion ring and the lower end of a retainer -~
sl eeve 164 which is attached as by thread 165 to mandrel 100 as shown.., @
Ret ai ner sl eeve 164 serves a purpose which will be explained later. A Y
backup ring 168 is di sposed i medi ately bel ow seal ring 160 and is

j ammed bet ween t he upper end of nose piece 120 and a downwardly facing

shoul der 169 fornmed on mandrel 150 as shown. The upper end of the nose

pi ece 120 is reduced in outside dianmeter, formng a recess adjacent the

| ower side of backup ring 168 in which a ﬁiber ring such as felt w per ring

170 .carried. The purpose of the wiper ring is to wipe the wall of the
| antting r e¥épradio@kinhmhipwiandlyeabnidi sgnte0 tiiervidwe leskihgobowawardly
installed to assure that seal ring-160 will seal properly between the

recep- tacVeuafAdbenexastly cohe pamebultie Howsimd 12300 swnpacesdlessehtical |y
of a tubular fishing neck 202, upper body section 204, -and | ower body
section 208F€| §heecOymapPares thcflppcsugfacess detfdredve Othebhd iden-
The apper TOEELY Bpatal &t iRRuenFbRsREAdond ERS i SHEFRFEENED Bheh
Fiaur eo 2Aiabirdd sHotkey s proyide lapsn Ang 3apdins keashazrradcen
randrel . Wk ho che,SHRY WS4 RE PaERRkand SFehs taae lch TheuiEups
ool "SR ReeY e Rl AORNE R R AT 403 P Brein-
di sposed id€ BOF epd2brabghte dPVEight. .
| The upper portion of mandréi lbO is.reduced in diaﬁeter
as at 150, and near its upper end a plurality of circumferen-
(:> | tially spaced slots or flow ports 103 are pro§ided which
communicate bore 102 with the exterior of the mandfel, Flow
”pgrts 103 may have their upper ends narrowed as at l103a as
shownf if desired,.and it is essential that at least one and
_preferably two or more of_the slots 103 be extended downwardly
in length as a£.103b for a purpose to be made clear later. The
upper end of borg 102 of the mandrel 100 is blind or closea, és
ciearly shown in_FigurelgB._ |
| Sﬁitable seal means.such.as.fesilienﬁ seal ring 160 is
carried bj ﬁandrel 100 just above the upper end of nosé_piece
- 120. A pair of non-extrusion rings 161 are placed one above
and one below seal ring 160, and a metal backup ring 162 is
placed between the non-extrusion ring and the lower. end of a
retainer sleeve 164 which is attached as by thread 165 to

mandrel 100 as shown. Retainer sleeve 164 serves a purpose

which will be explained later. A backup ring 168 is disposed



| ower $i ng section is_threadedly attached as at 206a to the | ower end
of uppe ousi ng section 200 as shown. Housi ng bore Q21 is reduced as at
~221a n€ar its upper end to provide upwardly facing shoul der 226. Bore 22la
is reduced as at 221b to provide upwardly faci ng shoul der 225. The outside
di aneter of the |ower portion of body section 206 is reduced as at 206b for
a purpose to be explained |ater. The upper end of spring 220 bears -agai nst
the lower side of support ring 222 which is. secured to the nmandrel
by one @mm:eatsq:hemem 882k minond 60 and ks dammednhagreem the tupper
external recess means, of the mandrel as shown. The | ower. end of spring 2

bears a§fhQL JRRE RieFact4l §ﬁSuPdéP"ZW?%¥TE%F?¥P9o§EP“R§G§ AdSsection
e OB R AR £, SN S8, Py
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22 ahead of seal rxng 160 when the test tool is installed to

housiction 206 bi ases t.he housing to its | ower (open) position. The

assure that seal ;ingj;so will seal prbperly between the recep-
tacle and the test ﬁoél. -

A tubular housing 200 comprised éésentially of a tubular <:>
fishing neck 202,-uppér body sectién-204,bahd lower body
section 206, is telescoped over the upbé:tend of mandrel 100
and is slidable longitgdinally relativé“thereto between upper
and lower poSitioné.' The upper housing-204 is provided with
windows 210 which'ére'alighed with the'flqw.ports 103 when the .
houSing is in its lower positibn seen ih.Figures 2A, 2B, and o
2C. a pair of seal rings 214 and 216 are carried in suitable
recesses in the housing and seal between the hohsing and the
mandrel. When the housing is moved to'iﬁs_upper position, seen
in Figure7 , seal rings 214 and 216 will seal above and below
flow ports 103 of the mandrel to prevént fluid flow through the
test tool. '

A coil spring 220 disposed in bore 221 of the lower
housing section 206 biases the housing to its lower (open)

position. The lower housing section is threadedly attached



-this chanber is communi cated via | ateral passage 229 with offset
| ongi tudi nal passage 230 which | eads upward to | at eral passage 232
c¢ommuni cates via |l ateral passage 23 and central passage 235 of extensi oi
236 attached to the |ower end of adapter 240 which, in turn, is attached to
the tool train. Adapter 240 has a central bore 241 enl arged and t hreaded
at its lower end as at 242 for attachmentZd the upper end of extension
236 Seal ring 243 seals this con- nection. The upper portion of bore 241
@ar ged arftf i %t efP@R| $Ot kheadowess exd 2 yppemthowsimnt seotite geAsor

62 whi chad ostiGwra. PRdUs g tﬁl@ré opprtigi Peduggé égoétt b8hD HBY. ! pgkude

pressure “and/ or . t emperat ure sensi| nmeans, _or the one or nore wel ght

bars, and a rdtfRPTocRBE SQcPTY Y thW%ﬁYeéaSﬁnﬁefW%uﬁ%@ al Beyej n
Figure 1. The Zlblpie seckeddwmtddiciss dthe22 bl tior apﬁowdéh@;ﬁ@tﬂda..ybyf&eiﬁe the

test tool is | n th 1., T st t | owered into
the wel | and ancﬁored"L §9§heﬁp\§ﬁ§utgs Direec Jp?‘g% |8%0§§Wedlciﬂlg’? eP3kFHG™t he
cabl e and cl o B8AY eAerbhPng20ke isabtasiucethdas palesﬁmsb dforwed | plﬁi'plodé in
the test tool ds géa@,ggjgiﬁéhv ot 3 ater

| ongi t udi nal passage | at e%g %asgégegggf %n o an&%hrou% passage
235, bore 241 3REpt &he2480WaRd §iie afe Fempréndrmgsea%r wirdghs .

The sensor serﬁaﬁzﬁéﬁ St@reﬁﬁuhﬁar@d‘hﬂegeﬁw BreS ékgmﬁiﬁefgérégﬁgsﬂf?Qﬁhtgf
the surface t e cabl e rocessi recordin | yi ng
t He_dat a by Sl?)iat % lrskurf]d%wea]icr{] n%’fﬂarﬁ‘?‘gnmﬁ‘él?%g} t%’é?e‘éﬁa%a’flec??s

deS| red, be caorazect e@lftbhehalaada:[etlerasmehbynsaﬁ&te/ Iokhensende s 5r ShHewn.
Thus, shoul d R vears against upwardly facing shoulder 225 formed in
lower housing section 206, as shown.

Movement of the housing 200 upwardly on the ‘mandrel

<:> | 100 towards closed position is limited by engagement of
' upwardly facing shoulder 226 of lower body section 206
with the lower side of support ring 222. )

It was earlier mentioned that at least one of the
flow slbts 103 is_shown to extend farther downwardly than
do the other flow slots. This downward slot extehsion is
indicated by the reference numeral 103b. The lower end of
slot 103b is at all times located between seal rlngs 214

\_J ' and 216 regardless of whether the test tool is open or
closed and, thus, at all times fluidly communicates the
mandrel obore 102 with chamber 227 formed in the housing
section 204 between these two seal rings 214 and 216, and
this chamber is communicated via lateral paseage 229 with
offset longitudinal passage 230 which leads upward to



test tool become fouled in the well as, for instance, becom ng fouled in

the |-a g receptacle by detritus, sand, or other material settling
t here d, a pull on the cabl e exceeding a predeterm ned nmagni tude wil |
free t tool train fromthe test tool. This safety rel ease means will now

be descri bed. The upper end of upper body bore 260 is enl arged as at 261
and is further enlarged and threaded as at 262 to receive the | ower

t hreaded end of fishing neck 202. A pakn, _of seal rings 264 carried on the
ext ensi on 236 seal on either side of |afé&tal passage 232 of the upper bo€;>

f| b h
SO FREU Ay o IRy SRRV RS e R o ?*fx%%”fﬁﬁeasﬂe?aa&ay%??f
into b 5 Seal 4
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pressure. e extension 236 i's provi ed wth an upwardly facing shoul de

266, and grgpgar agh v 22%%gognéan&%leﬂﬂe@ma@mssgésl gngoped i nto
the fishing neck so iits l'ower end is quite close to upwardly facing

shoul der w¥peadbl u&pqrtgoqrdwﬁ Shat B8 aRedy 5115 e Lbschfief! 8b008el O
provi de an external flange 269 whose | ower side abuts the upper end face

271 of theppesheAd BEClextehsSiHmRI2860 2524llS :(ileaoozml séadki gnged apa~t ures
formed in the fishing neck and shear sleeve as shown. It is nowreadily )

seen t hatnédt iipnar dTpel lupyed f;&:ﬁuiﬂﬁSb(inbbfrélﬂdl cisnénnaggeaudadmhl le t
test tool is held
internally threaded as at 244 for attachment to the sensor
means 62 which forms a part of the tpo;-ttaln. The tool train
may include ptesshte_and/oz temperature sensing means, or the
like, one or more weight bars, and a~r6pe socket such as that
indicated by reference numeral 64 in Fﬁgure 1. The rope socket
attaches the tool'train to the cable by which the test tool is
lowered into theiwell. The test tool, after being lowered into
" the well and anchored in the landing receptacle is opened by
relaxing the cable and closed by tensioning the cable. And, A
pressure of well fiuids in the test tool.is transmitted via
slot 103b, laterai passage 229, offset longitudinal passage
230, lateral paseage 232, and into and through passage 235,
bore 241 of adapter 240, and into the lower end of sensor means
62. The sensor senses this pressure and generates signals for
transmission to the surface through the cable fer processing,
recording, and displaying of the data by suitable surface
instrumentation.
The test tool 24 may, if desired, be connected to the

adapter 240 by safety release means as shown. Thus, should the



firmy inits receptacle will cause the upwardly facing shoul der 266 tgq
apply an upward force to the shear sleeve and |ift it fromthe fishinq-négq
as the pin 272 is sheared. Thus the extension is lifted free of the“teast

tool, permtting the tool train to be withdrawmn fromthe well. |f desired,
a resilient ring such as o-ring 267 may be interposed between shoul der 266
and the | ower end of sleeve 268 to absorb the shock of small inpacts and,

t hus, avoi d weakeni ng the rel ease neans mhLIe not affecting its response to
a sustained upward pull on the cable. Az%tring of fishing tools may t-hen
be ered into the-well to engage and take hold of the enlarged upper end
or f¥Shing teakgso2d3 beicanee fowkedginethe afelek ashi chofr bastanFei ngerondiay
and/or upward jarring inmpacts may be used to free thetest tool and recover
it fromthef@uiipd Ime tthestlanshinor ecepteardeedsdateitusn sand) angi agher
receptacle 22 by nerely. allow ng the. weight of the tool string and test

tool to forBatefipdt sefddiinmrtherearonnddi g Mlde Rtk Cabbekprgesadngs a

Tecesses | PYRESHEARIREY HAIRUAR NEHY Hies TR hie] HECPLY BRoBpEaFtest
B bul 1 of rEa80nabFR LA, FELRAEF BRARS FALL PEY SO SRPREERREh an
outverdly 120,19 el Gpaiol il o6 bank, R RIRL 24t £ LORIBEEEE' 55%%:
oQeiS T T a0 S ol U RGOS ot 509 LeVEiceive
the lower threaded end of fishing neck 202. A pair of seal
rings 264 carried on the extension'236'sea1 on either side of
lateral passage 232 of'the upper'body to préveﬁt the'escape of
<:>--; weli fluids,between'the'exténsion aﬁd'the upper body as the
. pressure of such fluids is conducted from the uppér body 204
~into bore 235 of the extension thtoth lateral passage 234.
Seal rings 264 seal thal areas and, therefore, balance forces
which would tend to sepatéte”éktehsion 236 frbm tﬁe test tool
"~ as a result of well formation pressuze; | |
The extension 236 is pfovided with an upwaidiy.faéing
shoulder 266, and a shear sleeve 268 surrounds the extension
and is telescoped into the fishing'heck'sd thét its lower end
is quite close to upwardly'faciné"shoulder 266; ' The upper
poftion'of the shear sleeve 268 is enlarged fo provide an
external flange 269 whose lower side abuts the uppet end face
271 of the fishing neck. A shear pin 272 is dispdSéd in
- aligned apertures formed in the fishing neck'and §heaf.sleeve
. as shown. It is now teadily”seen'that an upward §u11 ohNthe

extension of sufficient magnitude while the test tool is held



278. The outward surface of the key has sloping shoulders at its opposite
ends fwhi §h converge outwardly to formfrusto- conical cam surfaces 280 and
281 RiXMs upper. and | ower ends, respectively.  The recess 278 has upper ’
and lowér side walls 283 and 284 which serve as-effective abrupt | ocking

shoul ders. Thus, the lock-kKey is profiled to ‘engage in the |anding recep-
tacle witn its upper and.lower bosses 275 and. 276 engaged in the upper and
| ower recess of the | anding receptacle 22 and with its abrupt | ocking

shoul ders 283 and 284 straddling the opgesitely. facing abrupt stop '
Iockczze

houl d A . Lng_fecep- I k L b | e.

Cost oot hrnad 26t nRebEEERE LY 23, SEvRE Bner Yka Ry TR SR U0
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retracted jra ditsefgaechfeEl sAkhidPindd WL &l ¥nEapiing d70cki s pdwreder STRS
fromthe correspondi ng abrupt. downwardly faci ng”stop shoul der of the

l'andi ng teeerbadmsidy i8e1ietkd Tdled SopUthedeervandon f permietiagde hg
receptacle, the camsurface 280 at the upper outer corner of each key wl|

gui de theolgay thasin obstbecvieR@raliet 05 kR¥Swald.carf eiksired} canal
annul ar recess 106 of the mandrel as shown. To.enhance the | oad bearing

capabi | | riesd ldfertither img ksuehhasi emr iy 2@2dmégabend ntetpudedirzasweént he
keys and the nmandrel are made-planar or flat to provide an increased area .
of i nti meheudderaci6 & enébthectowesr end |ofidsbeerveng6fugahsorrhthet he o/
opposite ends of the keys flattened as at 140 and 142, and the end wall
sur f acesSbPChamdr imalk ebBpacssapad, sthuhedavaighweakess nshedreleageece
meahs while not affeqting its ;esponsé to a sustained upward
pull on the cable.i.A_string of_fishingitools may then be
lowered into the well to engage and take hold of the enlarged<:)
upper end or fishing flange 273 of the fishing neck, after
whicn great.pulling foices and/or upward jarring impacts may be
used to free the'teét tool and recovér.it from the well,

The test tool 24 is anchored securely in its landing
receptacle 22 by he:ely allowing the weight of the tool strinng
and test tool to force it into position in the landing recep-
tacle; Locking occurs automat;cally as the spring-pressed keys
133 become aiighed with the lock recesses in the landing recep-
tacle. Locking is confifmed by an upward pull on the cable.

If the test tool ié énchdred, it will not pull free with a pull
of reasonable maghitude.

ﬁach locking key 133 1is provided with an outwardly facing
surface contoured to be complementary to the profile of the

recess means formed in the inner wall of the landing receptacle

22 of Figure 1. Thus, the key profile is in the form of upper



Figure 4). These flattened surfaces are slightly convergent inwardly, bej
tilted at about |1 O degrees relative to the longitudinal axis of the - =
randrel . These flat-surfaces, however, could be inclined at sone ot her™
suitable angle, if Q desired: Lock keys 133 are nornal ly‘in their expanded
position but may be noved inwardly as a result of the upper or |ower cam
surface 280 or 281 of the |ock keys encountering an obstruct in the well as
the test tool is |lowered thereinto or pulled therefrom In fact, since the
span _of the locking keys in their outernpsy_position |ikely exceeds t he:

ourfed o' B ?l@%&kﬂ%%?%‘ 2iboeits 4K o biritan Py dfoehE 93254%344‘9
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receptacle. In this position, e recess engages

bet ween t he an e C

test tool |§E?%ereb§'%e¥:urg$§éag% I(‘grgeg-’d 27d ?ﬁ‘dé %dgf Qltr‘gciég?ggl gilg%t }qu' Y
keys are di 388- apayexB 4 rméheséeespfaecléfféz!ﬁwé CabYHEE iBékEﬂQ' Ehb%mers.

tensi oned, closing the test tool, pressure builds up therebelow; and th
thrust creaPhdsas the otk Eléyth’.lﬁ profdaed & dlidigdgat ial :ﬁéeiaﬁaangctzlel&p-

acress the test tool increases proportionately. The force of this
' tacle witn its upper and lower bosses 275 and 276 engaged in
the upper and lower recess of the landing receptacle 22 and
with its abrupt locking shoulders 283 and:284'straddiing the
(i) ~ oppositely facing abrupt stop shoulders in the léhdiné recep-
~tacle. The keys, thus, are able to lock the test tool in the
landing receptacle since the test tool cannot be moved out of
the receptacle in an upwardly or downwardly dlrectxon. The
test tool can only be movéd_upwardly, and thet only after the
keys are first retracted to disengage their abrupt upwafdly
facing locking shoulders 284 from the coiresponding ébrupt
downwardly facing stop shoulder of the iandihg teceptacie. As
the test tool is pulled upwatdly from thé'landiné.:eceptacle,
the cam surface 280 at the upperioutet corner of each.key will
‘guide the key past.obstruétions;: -
The lock keys are carried in extefnéi annular recess
106 of the mandrel as shown. To enhance the load.beating
capabilities of the lock mechanism, the load beafihé.contact
areas of the keys and the mandrel are made planar or flat to

provide an increased area of intimate contact therebetween for



upward thrust is transferred. fromthe mandrel to the keys through the
engaged sl anted flat surfaces 146 and 142 of the nmandrel and keys,
respegtyvely. This load is transferred by upwardly facing abrupt |ock

284 of the keys t'o the downwardly facing abrupt stop shoulder 53b
forms the | ower face of the |and 52 | ocated between the recesses 50
and 51 in the landing receptacle 22. Thus, the load is transmtted from
the test tool to the |anding receptacl e, which is a part of the tubing
string which is secured in the well . 'ﬁ?larly, downward | oads are

Lransm L1 ctbdd OGRAREnGCBluciRled 0 [ RuCkhel Wpihth 114 cbils! B LRG0 S e

slanting surfaces 144 and 140 of the mandrel and .keys, respectively,

t hrough t hey devénedndst Broudlp tdhes doapyapdly thacidis abd LDt shogkceaowder
283 to the upwardly facing abrupt stop shoul der. 53a which forns the upper

si de of tmandmel SPebebeeddd hexre eEEAt teneke incatns asr &8s abd45andt A 46 see
receptacle 22 which forns. a part of the well tubi-ng. To rel ease the test
tool fromRigutendl) ng Taesptéﬂaxt&ﬁedksyxfhﬁ@snanetxﬂigmthgtednvergent
sufficiently to permt the abrupt 3C- upwardl y.facing stop shoul der 284
of the keynnazﬂhmi bednge tidted phoabibutpad St degreds upelaibiweatdl Lhieaci ng
| ock shoul der 53b in the |anding receptacle 22. . - Means are

provi ded flongitydinahgaxis lofy thegmandreleasThese tikattsorfages,

wi t hdrawal fromthe | anding receptacle. Such neans inc|ludes a ke :
retract i nQ'RWeRLer 399“§¢|H&bﬁwqﬁinﬁidaﬁbéﬂﬂetm§hﬁﬁuﬁQ&t%hHeh309x§vcéﬁ W/
surfaces en aqsg?le W th correspondlng can1surfaces on the keys. The cam
surf aces 9ﬁ '

chk keys 133 are normally in :heir expanded position but
. may be moved iﬁwardly as a result of the upper or lower cam
surface 280 br 281 of the lock keys encountering an obstructg:%
in the well as the test tool is lowéred thereinto or pulled
therefrom. 1In fact, since the span ofﬂfhe locking keys in
their outermost-pbsition likely exceeds the internal diameter

of the well tubing, the keys will drag against the tubing

>

When the test tool 24 is loweréd into the landing recep-

during its entire round trip into and out of the well.

.tacle, the keys will be pressed inwardly against flat springs
108 until the exterﬁél bosses 275 and 276 become aligned with
the internal recesses 50.and 51 in the landing receptacle, at:
which time the keys quickly move outwardly under the bias of
springs 108 and the key bosses engage the recesses of the
landing receptacle. In this position, the recess 278 of the

key engages the land 52 between the recesses 50 and 51 of the



the sleeve and the keys coact to retract the keys responsive to upward
nmovenent of the sleeve reliative to the mandrel in-a ner to be descrilp
The key 133 is shown in Figure 5 to be formed with | ateral extensions or

wi ngs 330 on its sides providing camsurfaces 332 which are inclined '
downwardly and inwardly and lead up to a plateau or flat 332a. The device

24 of Figures 2A-.8 is provided with thgee such keys 133 but any suitable-

nunber of keys. could be provided to _ancHor the. devjcg in its |andin
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fingers bei{‘ﬁ,fg#’%%ﬁ hghgggggggg}%fep;gﬁl@ys 133 nounted on the mandrel .

The upper% I"on retracting sl eeve surrounds the | ower

reduced portion yi6h ehet BEbLEVRE heﬂxéi%ﬁ@w,orel?c{&ﬁww&seegaetaamgirel

100, its dependent fingers straddling-the nmandre 31 projections 132

pear! ng 4G A& dohi §h=SUpPehbralehduss akl! wikl ey S0 dcpaaeeagabeaveen

t he keys. nger e retractor sleeve 320 is fornmed with

opposed | gt PG O] BRLT PRErdddingoas Fifevant iWINYr L8 a6t EHahEEBESt O
provide a cam surface inclined dowmmwardly and inwardly as at 336 which

coacts w tgheLosweoeablieinaprasebapeopadz tivnarelseys Toe révraet ofhthlisys
and di sengage them fromthe | anding receptacle upon upward novenent of the
reyigctin@pﬁ&mWetmnuseléase:thsfeexbdt&mbﬁrthaiuandmzhotedtpeskeYQn in
through the engaged slanted flat surfaces 146 and 142 of the
mandrel and keys, respéctively. This load is transferred by
upwardly facing abrupt lock shoulder 284 of the keys to the
(:) downwardly facing abrupt stop shoulder 53b which forms the
lower face of the land 52 located between the recesses 50 and
51 in the lénding receptacle 22. Thus, the load is transmitted
from the test tool to-the landing receptacle, which is a part
of the tubing string which is secured in the well.

Similarly, doWnyara loads are transmitted from the test
tool to the well tubing through tﬁe engaged flat SIantiné
surfaces 144 and 140 of the mandrel and keys, respectively,
through'the'keys,“And through the downwardly facing abfupt'iock
shoulder 283 to the upwardly facing abrupt stop shoulder 53a
which forms the upper side'pf the land 52 between the recep-
tacle recesses 50 and'51, to the receptaclé 22 which forms a
part of-the well tubing. |

To release the test tool from the landing receptacle; the

keys 133 must be retracted ‘sufficiently to permit the abrupt



thé. receptacle for withdrawal fromthe well. Flngers 324 are al so provided
wi th 1$‘rfu prOJectlon§'338 whi ch coengage at all tlimes with stabilizer
tabs (@89forned on lateral sides of keys 150 adj acent their upper ends, as
shown\_t0 hel p nmaintain the keys in proper poSition. An external thread 335
I's provided on the | ower end.of fing§r 334 as shown. Thread 335 pernits
the fingers 334 to be telescoped intP the retainer sleeve 164 to a-position

wher ei ny, Ers iy a%é%léta\slkhbaxeaé bla Ufr%% Fey N rﬁééi‘ né' BEVe.

The fing free to nove between its lower “position, own, ngaa

i 1S UPPRBVRES idiwi diPr Sast! EReURBRUPENdowhwatdadd £335 P Uk hﬁ.é@wér

of the thread of the retainer  sleeve. Thus, upward novenent of

retracthbSMﬁauheslammiﬁgdze&@paacierzetfect|ng ‘upwar d nnvenent of t he
retracting sl eeve are provided and will now be described. The upper end of

the retracti ngledreevar 826roeidederoe! ketthcedned the kley¥A33anth ar €BPasSé?
having an internal flange 344 32 is threaded onto the upper end of the
retractthe tlessyvecodbwhornrditbdeawal ftohothe Handing sectephtadis. r eSachve
to retracting sleeve 320 is.limted by downwardly .faci ng shoul der 345 of

| oner bBERRSedNANIV® ALY retractipgeslenyeo2fasldfably aanntgdring
348 having at | east ope jnwardly pro- jecting control pin 350 carried '
therebyapguﬁaﬁﬂﬂ%ﬂ9?¢ﬁﬁﬁeaE%phBﬁQnSnGaWssEE%ﬁSFFeG“BﬁQﬂﬂ?%ﬁnﬂ% Bnd of

tract | 320 and bengath the | d t t |
[ ange SAAZEFRPTEHTG AP RGFEABEFI Dt SRR KEHES pOoR FOT AF T ARt of il

free tOtHDVslgggg'éhé“ Hé_keysnggQ8£ Lg ggtggg%ri %dk@?gﬂrespon51ve to
upward movement of the.sleeve relativéltoﬁthe mandrel in a
manner to be descfibed,

The key 133 is shown in Figure 5 to be formed with . '<:>
lateral extensions o:lwings 330 on its,éides providing cam
surfaces 332 which are.inclined downwa;dlf'and inwardly and
lead up to a plateau or flat 332a. |

The device 24 of Figures 2A-8 is provided with three such
keys 133 but any suitable number of keys could be provided to |
anchor the device in its landing receptaéle 22, ~

The keys 133 are retracted by the retracting sleeve 320
seen in Figure 5. Retracting sleeve 3zo.fs tubular and is
formed with a plurality of dependent finger-like projections
324, the number of thesg fingers being equal to the number
of lock keys 133 mounted on the mandrel. The upper tubular
portion 326 of the retracting sleeve surroﬁnds the lower

reduced portion 206b of the lower body section 206 and also

the mandrel 100, its dependent fingers straddling- the mandrel



‘bel ow. The inward end of control pin 350 is engaged in control sl ot @
354 formed in the exterior surface of the reduced dianeter portion 206b ®
the |l ower body section 206 which is disposed within the upper portion of
retracting sleeve 320. A devel opnent of slot means 354 is seen in Figure

8. In the device of Figures 2A-8, the control ring 348 is provided with
three control pins circunferentially spaced at 120 degrees. Control slot
nmeans 354 is simlar to that disclosed in U S. Patent 4,420,044, supra,

and conprises a continuous zig-zag typefkﬂot_for directing the travel of

co ol pin 350 therein_as the |ower body section. 206 i's reciprocated
betwéen it?ﬁ%%\%?tﬁﬁf’%}gﬂer?eﬁ&s‘i"tq o’ﬁh%nélPPEEE}p &2 YRR o RRE PRSEEi dAS

Thi s reciprocat] ‘causes the cqntrol pip to advance a few degrees about
*QQ gmﬁ?ﬁ ke¥Y8ach reciprocation, and

the | ongit }fthat ® BxPBEoPASHd NG & 1R _
after a preset nugh f._such yecipro-. cati he cantrol, pin is.in
position to causgagﬁé ?68%e ejéﬁ§ “t%P%e}?ngsgéd f gﬁﬁﬁugéﬂﬂﬁﬁrﬁfﬁW5BIe
to permt thee eshpboah ¢ 3&145 ©e § HRECEBAMHRR 1 |\$pper NESE

t ensi oned. Cont s‘?)%psl gt r]f%g%?a\é% | nic _udiegﬁ% %gnti#&%us -lrz}f'\'g%g I(s)rri:zgnt gler
annul ar sl oits 39ambésBacRe HTR r c Lagetiql | GbWiiedr

body secti (_)ns 206. .This s:aot,bgé%%iés&?aor%g %gfghagﬁdngé?q{)%‘d S{)bper oréﬁw&nd
upwar dly exirugh by Chesge- 3880 Wik (eslades 9k ehsS c3rAgybatl LU SWPBEEe
of lower or downwardly extending |ongitudinal slots 360,” nost of which
preferably 33m owtthé kbgs! @ecretthed tR¥ekeP8dungediisthgdde atbm! €réhUehe
opeti-ended. Since three control pins 350 are provided, then three sets of
upper and |layedirsd otscapeaaaieviu@md\_ upward movement of the retracting

~sleeve to release the test tool from its anchored position in
_ the receptacle for withdrayal from the well. Fingers 324 are
{j) | aléo provided with lateral_préjections 338 which coengage at
" all times with stabilizer tabs.339 formed on lateral sides of
keys 150 adiaceﬁﬁ their upper ends, as shpwp,_to help maintain
the keys in propér position.

An external tﬁ:ead 335 is.p:ovided on the lower end of
finger$.334.as.shown; Thread 33$_pe;mits the_fingers_334 to be
teleséoped into thé fétainer sleeve 164 to a position wherein
the thread 335 is well beyond the thread of the retainer sleeve.
fhe fingérs_are thus_ffee to move between its lower position,
shown, and its upper position wherein tne upper end of thread

335 abuts the lower end Qf_the_thread of the retainer sleeve.
Thus, ﬁéward movement of the retrac;of_sleeve is limited.

Means for effecting upward movement of the retracting
sléeve are provided and will now be described.

The upper end of the retracting sleeve 320 is externally

threaded as at 340, and a cap 342 having an internal flange 344



tofqagt therewith. The upper slots 358 are out of phase with the | ower
sI'"60 by about one-half the distance between sl ot centers as shown. The
uppe¥’slots 358 are each(forned with a guide surface(or cam 362 at the
right-hand side of its nouth or opening which faces dbmnmardly and to the
left. Simlarly, each |ower: slot 360 is provided with a guide surface or
cam 364 at the right side.of its open per end which faces upwardly and to
the left. S readily seen that mheé e control pin 350 is in the

oo o%'é"% 6leBRn: Lats i #éz“e%ﬂo% ??eOEQFﬁggganﬂost@ggwg%P t Wa'nlg

h
gﬁbiﬁﬂeﬁ%’ﬁ%CB“?%“%%’Q{*Q e, fplifynd oA Pika°aB: Endhcar®, ou “tne
P R 15? e é‘éﬁ‘égrgi?sﬁgciggﬁﬁﬁa%s(j.
Sim larl3es ide 1WEE 5bays s368 idh s %&%ggg%ggoﬁésgggﬂggog@gﬁ e

identified by the referehnce nunerals 360

correspai.ng APEsht2sd kQWR IAFHIV RS St 3f@a@9do§§41ﬁ&§rH29' g%ed by the
reference nuneral s 362a, 362b, 362c, and 362d, and 364a 64c and

364d, rgegeringetyntrdidt pia Gi5Ht dMe&lmeﬁéiﬁ&d is sgptapes Qﬂé@dea%a
others but has a cl osed end and is quite short. The control pin for t
group o34 gind i $si duppptted bn the upipere rered nifrer etr36€4ngAsleeee Bao

Figure 8, when the test tool is operated to . )
and beneath the lower side of the cap' s 1nternal flange 344.

The control ring 348 floats in this p051t10n and is therefore

free to move rotatzonally in a manner to be described herein-
below. The inward end of control pin 350 is engaged in control <:>
slot means 354 formed in the exterior surface of the reduced
diameter portion 206b of the lower body section 206 which is
'disposed within the upper portion of fetrecting sieeve 320. A
development of slot means 354 is seen in Figure 8.

In the device of Fiéures 2A-8, the control.rihg 348 is
provided with three control pins circumférentially spaced at U
120 degrees.

Control slot means 354 is similar EO that disclosed in
U. S. Patent 4,420,044, supra, and comp:iees a continuous
zié-zag'type slot for airecting the travel of control pin 350
therein as the lower body Seetion 206 is reciprocated between
its lower valVe-open-position and its upper valve—ciosed
position. This reciprocetion causes the control pin to advance

a few degrees about the longitudinal axis of the test tool with



lift the | ower body section 206 to val ve-closed position (seen in Figure Q
8), the control slot neans 354 will be noved upwardly while the control .-
pins 350 will normally regain at the | evel shown. Wien the test tool is
open, as seen in Figures éA, 2B, and 2C, each control pin 350 will occupy
an upper slot 358. For exanple, assune that the test tool is open to permt
fl ow therethrough and that the exenplary control pin 350a is in upper slot
358b as shown. When the cable 60 is tea)é oned to extend and cl ose the test

t ool-~as seen in Figure 7, the control slot neans 354 noves upwardly

rel ve kacho lp F b 3R,  £15dn C ' age the.pin and cam.
it toward the @éﬁ%§¢§éﬁhus ?otati§€£%ﬁe§c§€§$8pnbPﬁggg4g%séﬁﬁﬁn{kc%RﬁP'

wi |1 gl deatlions),n sHOZTIML YK £6 Oin 39081 £15h0ko36a0sY 't'nﬁa.‘i:bgﬂfﬁﬁrg/s

upwardly relative to control pin 350a until, when the test too

cl osed, 38 ceet el fdleaddd ﬂxbﬁxéﬂéiiﬁﬁﬁiﬂ§aﬁf Beel e¥CheRd tOf i Qle SH0D

(at about- the position shown in dotted |ines). shoul d*"be under st ood t hat

the | ower tabat $o3®@A,witHiraw k REOSE Po® WwIReR €RECdaBikY ik0 nleddl ltdrid foned.
assenbly of the control ring and control slot means since the control pins

350 are preferabloptrmiteldtmtmearsd 384 hindtudest aotontgudas aigrzawe! di ng
the pins in suitable apertures fornmed in the ring. Wien the tension on

cabl e 60 herispaktad, awmuley EiEtaib & whiwh gétmcbfcles tbel reduiceg wil |l nove
t he test éool fromits closed position, seen in Figure 7, to its open
positi on, I3BBRLER EOFiien 206bpgowar bady secthencdfbs ol Thist stodnS B4

nmoves dowpward reIatLv?lto control éﬂr|350a, the control pin _noves,
1s formed with a number of upper or upwardly extending closed-

end longitudinal slots 358 and an equal number of lower or
| downwéfdly extending longitudinal slots 360, most of which
Kj) preferébly run ou: at Ehg lower end of lower body section 206
and are thus open-ended. Since three control pins 350_are
provided, then three sets of upper and lower slots are provided
to coact.therewith; The upper slots 358 are out of phase with
the lower slots 360 by about one-ha;f the distance between slot
centers as showh. The upper sloté 358 aré each formed with a
Iguide surface or cam 362 at the right-ha;d side of its mouth or
opening\wnich.faces downwardly and to the left. Similarly,
each }ower slot 360 is provided with a guide surface or cam 364
at the right side of.its'open upper end whiéh faces.upwardly
and to the ieft. It is readiiy seen that when the:control pin
.350.i§ in the hofizontal slot 356 éndris movéd upwardly or
down-'wardly,'the pin will ehcounfer 6ne.of the céﬁs 362 or 364
.and will be forced to the left ahd guided into the
- corresponding siot. Thus, the ¢ontrol piﬁlwill alﬁays be

advanced to the



As It were, out of |ower slot 360b, cones into contact with downwardly
j ng cam surface 362c and is camed to the left, rotating the control

ormg slightly and guiding the control pin into upper slot 358c. The test

6ol is, at this time, open again but the control pin has advanced in a

cl ockwi se direction fromupper. slot 358b to 358c. . The control pin wll
thus progress fromslot to slot as the test tool is opened and cl osed.
When, however, the control. pi.n 350a occupi es upper slot 358d, subsequent
tensioning of the cable will cause the3est -36- tool to be released
fromits anchored position.i-n the |anding receptacle 22. This occurs '
because, next =l dtovwerid bedy 1S ecbigrie 24 6i safemesi tally dbal i thi@atés8S4oB0ve
upwardly, the control pin,. as it were, |eaves upper slot 358d and is guided
into | owdn & atl@Ediby darestibace 364d. Now, because |ower slot 360d is
shal l ow and has its |lower end closed, further lifting of the .lower body
section 206 and@he&cupperrshotiso3 Skalr aB4eNemplanysgiodp iawe oidehbified
and therefore the control ring 348, cap 342 and-retracting sleeve 320. As -
was expl &m@mm@mg,'nu'mﬁdaﬂégem35Bbt-h'e3_5rﬁarraan mp8feeve causes
the cam surfaces 336 on its fingers 324 to coact with corres- pondi ng cam
sur f aces S3TA1AT ke ¥R§slawsr Sdesishg3¢Peiht SPeeCOIReSPANGiNGt e XEPPOAL BS

the keys will disengage the key's abrupt_upwardly facing shoulde 84 from
t he !a%dﬁﬁ&qaaﬁﬁﬁ raent 155ré§tﬁRﬁMééﬁﬂgﬁnFsc%ﬁﬁ%ﬁéﬁ%c&&O%sbgéﬁB'w|| v
Pondi |y afdses s 166 | A ERPockig, EFs8Pnaine bper analower can

surfaces 362 and 364 are indicated bylfhe reference numerals

362a, 362b, 362c, and 362d, and 364a, 364b, 364c, and 364d,
respectively. N§ti¢é that lower slot 3&06 is not open ended C:}
as the others bht?has a closed end and ié quite short. The
control pin for thi#_groué of siots'is identified by the
reference numerallBSﬁa. ﬂ

As seen in Figure 8, when the test tool is operated to
1ift the lower body section 206 to valvé;closed posiﬁion {seen
in Figure 8), the'control slot meané 354 will be moved upwazdly\J
while the control ﬁins 350 will normally'remain at the level
shown. |

When the test tool is open,'as seeﬁ in Pigures 2a, 2B,
and 2C, each control pin 350 will occupy an upper élot 358,
For example; assume that the test tool is open to pérmit flow
therethrough and that the exemplary control pin 350a is in.
upper slot 358b as shown. When the éablé 60 is tensioned to
extend and close the test tool és seen iﬁ Figure 7, the control
slot means 354 moves upwardly relative to control pin 350a.

Cam surface 364b will engage the pin and cam it toward the



tool fromits receptacle, the keys will not necessarily be retracted to
their fullest, for as soon as they clear -the dowwardly facing abrupt
shoul der in the receptacle, the test tool will begin its upward travel.
is further readily understood that as soon as the drag on the keys and/ 0
the seal ring 160 therebel ow di m nishes sufficiently, coil spring 220 w ||
expand and nove the | ower body section down to its normal position. This
downward novenent of the |ower body section causes the control pin to nove,
as it were, from shal l ow | ower slot 36Qd to the next upper slot 358,
vwnt$5upper slot is located, relatively “fn a position identical to that of
uppse’ sl ot 138, ghescoatasling thes@entrel ting Biéde siligidsivt, and owvilhe
test tool to pe re-installed in the receptacle for further tests or to be
wi t hdrawn AR NePePin 380gednted lowem shet c3hPbel SLOt3sEPh wiklt he
upper slot 358a, it is in_position to begin-a full series of open/close

cycles of AVANLT YRWRIBLYoFelatiysitfy SAntFeliBap B50a mmtidocopher| the
o 4 wn,. the test t W, Il h | | d f
oueh oyol eddal tegt 18Pk Tty BI0HRa I Fhe FontiRhsPoR Mot R Loned

Actual ly,: is allo for installi the test too] inits féce tacl e .
cl osi ngyt hgétaotoﬁqta RYRT + B Péuﬁrigft g’rséi%u{%ttﬁgpgﬁelt%\ﬁ,.Pﬁfds%e‘cﬂférﬁwi/"n in
opening th &égg for.. w, repeating such close/open cycle two nore tines,
aﬁd thgn tg%3|cnﬂr{??%%P&abrepthe_fgurth time to Bull {he test tool from

t he receptacle. | SWNEVE bel hinks ' o r c

ope#/ cl oge cycl esllf% o bri %‘3 gg-oh??%é%ﬁ?édgﬁe&a%_gﬁgt_EgPEgs%a{ggg_%ooam t%%Ob'
receptacl egridie lid 202680 BRakE! bhaly % PBILL PO el AbRRAAAY ¥ i€

upper slot 358 before |owering _
control ring and control slot means since the control pins 350

‘are preferably formed integral with the control ring 348 as by
(:) ' weldin§ the pins in sﬁitable apertures fo;medlin the:ring. 

when the ténsidﬁ oh cable 60 is relaxed, spring 220 and
the weight of the tool-sﬁting will move the test tool from its
closed positibn, seen-in.Pigure 7, to ité open position, seen
in Figures 2A, 2B, and 2C. As the control slot means 354 moves
downward relétive td'control pin 350a, the conﬁrol pin moves,
as it were, 6ut'of.lo;ér slot 3605, comééliﬁto contact with
dodhwardly fééing ﬁﬁm surface 362c and i# cammed to ;he left,
totatinélthe cbn£r01 ring slightly.énd guiding the control pin
into upper siotl§$éc. “The teét tool is, at this time, open
again but the control pin has advancéd in a clbckwise_di;eétion
frdﬁ uppef“sldt 358b to 358c. 'The contr§1 pin will thus
progiess ftom 516£ ﬁo slot:és the_te#t ﬁool is openéd and -
closed. | .. 

Wheﬂ, however, thé gdﬁtrbi_pin 350a occupies upper slot

3584, subsequent tensioning of the cable will cause the test



hg- test tool into the well. For exanpl e, i f. the control pi n 350a
i_.aI | y occupi es upper slot 358b, the tool's nunber of cycles will be
Vi

ced by one before automatic rel ease occurs. Simlarly, if the pinis

_ tially located in upper sl.ot 358c, the nunmber of cycles before rel ease
will be reduced by two. ;. It is understood that the test-tool can be

formed to provide any reasonable nunber of open/close cycl es before

rel easing fromthe receptacl.e autonatbcally It i's readily seen that in the

well testing apparatus illustrated T Figures-1-8, the maxi numrate of f, QW

to be habl stdipet edléyselefpome itE aicidwed epbsiedbnmanrlie Wkhd YHs!
this bore is as large as it practically can be, its cross- sectional ared

i s stiHecypﬂdcbonzaredrhﬁstbecunsxbeEHUé@nabsa;ne Qbwielte Buale sdctien

| andi ng receptacle or the tubing. Since it is desirable to test many wells
by fl ow@0&y diik &ts heghtuslhdlatameanses3 Shindvexopwd riiy f [the caratrod of
test tool 24, a test device wi.th increased flow capacity is needed. To
prOV|d@knxﬁa$|gheveteemﬂeaﬁa§|N?PQ;tﬁkﬁ$s3$§§eahdn65ngum§§ﬁnxn#@ has
been provided. and is illustrated in Figures 9-12. In Figure 9, a well 20a

i s schéemec 819t sPH60A. bsthémWéMrfm 4dientNew) bacatsscthpwer 10k wel |

20 of Eiqure 1 except that. the Iand rec acle 4Q0 for receiyving.the
test tofVDAY Shplige BQéaEQSt 95@ (ﬁ/’%lﬂb°§?€at EPrithete FrDw

58 el 0 B TR g o e BB R ST <2,
nurer a3 THe, ARDOY kb egl EeFLIW,E Shd Styéfgf{.?et £hk Uaheldl Al

t he same manner as was e appar at us ‘o ure
348, cap 342 and réttactzng sleeve 320. As was explained

hereinabove, upwa:d movement of the fégrécting sleeve causes

the cam surfaces 33é oh'its fingets 324't6 coact with corres- CE)
ponding cam surfaces 332 on £he keys 133, causing them to
retract. This tetracﬁion of the keys will disengage the key's
abrupt upwardly facing shoulder 284 from the landing recep-
tacle's abrupt dowﬁwardly facing shoulder 53b and will permit
the test tool 24 to be lifted from the receptacle.

It will be readily understood that in unlocking the test
tool from iEs feceptéble, the keys will_noﬁ necessarily be
retracted to their fullest, for as soon'§s they clear the
downwardly facing abrupt shoulder in the receptacie, the test
tool will begin its upward travel. It is.further readily
understood that as soon.as'the d:ég on the keys and/or the
seal ring 160 therebéiow-diminishes sufficiently, coil spring
220 will expand and mové the lower body se¢:ion down to its
normal position. This downward movement of the lower body

section causes the control pin to move, as it were, from



e

‘the well 20. It also is used to practice the sanme nethods. This is true Y
because the only difference between these two apparatuses lies in the ,
landing receptacle, but this difference -3 does not require a change

the operation or in the processes perfornmed, as will be seen. -The nodified
formof |anding receptacle is seen in greater detail in Figures | CA | OB,
10C, 11, and 12 where it is indicated generally by reference nuneral 400.
This | anding receptacle essentially conprises an upper sub 404 tel escoped
into the upper end of the receptaclelxxmq408 for limted | ongitudinal-

sl gdyng novenent and a coil spring 412 for biasing themtoward extended .
podi-fi on. Shelupperlosdr 4ot S360dmed wihieh reesborepded whoeh3b8, emhaicge dipret
threaded as at 422 for attachment to the | ower end of the well packer 37 or
tubi ng 35 adodedisr ddcathite, | pewbat puelyon iaf arpn$mteonzmdeaylbalemhammax of
slightly as at 424. The outside dianeter of the upper sub is reduced as at
426 provi deRpes éémﬂMi&ﬂq'fdbhﬂgcgthbdePhﬁ%BSQﬂ aﬁuétlhglanulmappartlng

t he upper end of spring 412 which surrounds reduced portion 426 of the

upper sub.PIR&tIER £ TRA deBShi FROAN to BE 8- RS %&e¢e&@s§h336%ﬁﬁﬁﬁﬁf¥f

short distance _fromits |ower end. The .l r end_of the u

provi ded wFPh EBZEDEF LRI FeQRstO ?ﬁe”& g &F° %ft?ﬁegggéera§ub gsdred.

chant ot ed 25 2 Bhan,2r W EEb 078, BHE, e R e et RS E

dkigeter afsagn4é%s%@45ﬁw¥§”§§%¥nnad%uiqogg}fes of open/close cycles of
the test tool before unlocking of the tool from the receptacle
occurs. In the test tool 24, shown, the test tool'will.be
allowed four such cycles, but it Qill release on the fourth

(ij . tensioning of the cable. Actually, this allows fot.installing

the test tool in its receptaclé, ciosing:the tool to.permit
buildup of pressure therebelow, sUDsequentlylbpening the tool
for £low, repeating sﬁch close/open éyéle:tﬁo more times. and
Ehen tensioning the cable the fourth time to pull fhe test tool
from the receptacle. If, nowever, it is'desireé fo.reduce the
number of open/close cycles to bring'aboﬁt early release of the
test tool from the receptacle, the pin 3SDa can be initially
positioned in the appropriate upper slot 358 béfbie lowering
the test tool into the well. For examﬁle; if the control pin
350a initially occupies upper slot 3585, Lhe tooi‘s number of
cycles will be reduced by one pefore autométic release occurs.
Similarly, if the pin is ini;ially locateé in upﬁér slot 358c,

the numper of cycles before release will be reduced by two.



recei ving the seal neans 160 of the test tool 24. Bore 442 may be ternmed a
#BIN- open” bore since it will pass all standard 40 tool s designed to be
<a§?through wel | tubing of the same size as the receptacle. Bore 440 is
provi ded with | ock recess neans 443 in the form of upper and | ower internal
annul ar recesses 444 and.445 providing upwardly and downwardly facing
abrupt |ock shoul ders 447 .and 448, as shown. .Lock recess neans 443 is
engageabl e by keys 133 of.‘the.test tool 24 for: releasably |ocking the test
tool in position in the |landing receptasge white seal 160 of the test t%ﬁb_

i ng| the | Il of th reduced 442 ip th
same manner as v HESLRRBEACEAR Aty the BERECEORS (AR HbctoBaednto’

| andi le,22. Lf_desited borg 440 of .th | e body 408
may. e pr SRR G4 2 ORORRRAR] IRt OPBRACS P S B EREFT

di st he | | , Les,qfSim lar but short
rocosses Fa i £dm PAESReRERRaG A p fr RaK IRt | T e hsa, t hus

forning alabyriyy iy dngigaled GeRE! Alat i Pfe! SLIICTHRRIHIP HpdPReudle

pur pose of the labyrin I Scourage sand or other s

settling iun ik AU dsh NP4 PKLNG oY SR h s Bl 1Y dA IS LD 0L na

whi ch coul wi t hdr aw n e test tool fromthe |anding

receptacl 45 Migitae MW Ct Be POEY N2 J (G UAPET £ E8E! kBB 1CMAHIL I ToOUt ShHS1e
di aneter as at 460, and its bore 440 has 1ts upper portion enlarged as at

462. Enl angas e 462 as 18kgecaped toaradhibch 1o cadd bef, Rercsods 404, \/
A plurality of lug. :
sectional area is still small compared to the cross-sectional
area of the bore of the landing recep;a¢le or the tubing.

Since it_is-désirable to test ﬁéh§ wells by flowing thema.
at high_withdrawalffates which exceédithe flow capacity of tes
tool 24, a test_de#iée with increased flow capacity is needed.
To provide such higher flow capacity, a bypass type landing

'receptacle has_beén provided and is illustrated‘in Figures.9-12.

In Figure.Q, a well 20a is schematically shown. This
well may be idénficél in structure c§ the well 20 of Figure 1 \;j
except that ﬁhe.landihg receptacle 400 fbr receiving the test
tool 24 is of the bypass type for providing greatly increased
flow rates. All of the other portions of the well and
apparatus may be identical to those seen in Figure 1l and are
identified by the same reference numérals.-

" .The apparatus seen in Figure 9 is used to6 test the well
20a in the.same manner as was the apparatus of Figure 1 to test
.the well.ZO. It also is used to practice the same methods.

This is true because the only difference between these two

apparatuses lies in the landing receptacle, but this difference



Segnents 464 is disposed in a suitable internal annul ar recess 465
formed in the upper portion of the receptacle body and the individual g

segnents are secured by screws 466. These |ug segnents project.. inwardly
and are engaged in external recess 430 of the upper sub 404.. The |ug
segnents are positioned in the aligned recesses 430 and 465 of the upper

sub and recep- tacle body by inserting themthrough horizontal slot or
opening 467 formed in the wall of the receptacle body as seen in Figure 12.
After each segnment is inserted, it is mwe4l to position, and its screw 466
is{n3talled to secure it . in place. The 1 g segnents 464 thus formthe
equival ent di°8#H Fﬂf-elfﬁalmffleaﬁg(?we bk nghengRgE@iPreQkerival thecpsecesses
of the upper sub, is effective to linmt relative |ongitudinal novenent

bet ween t he El?)’f)@?‘%‘ﬁﬁ'aﬂ& w1 é%?epﬁ%ﬁﬂ'e body. The receptacle body is
h ts | t, t to.th Fi ,
TOA | OC, being by A2B8 PBAmEY SRit HOSEPentRYeRsaL b‘sep?ﬁ' 985 #Rose
ouer end bedlsa 8gR1 Bk aile iPRAGRUL TARR, 410807 108 NACSRIAE! £2PQMEre it

W per rings and are *ar ride |n sui t e’i nternal” 'annul ar“r ecesses

formed in thesreaeptacke BAde AN PIAAGR LDPeQUECHLRACY 06, L hEntEPEEnaYRg

not only to discourage ritus or f m ent er1ng an

fouling be“&%%b%@&é t%@s@%@ﬁ%ﬁﬁga@$ﬂ§¥¥é@§ 4AdUsp @&f@dsﬂiohlﬂelescoped
operatlon but e to centrdalize and to guide the test tool

espegi al 'y 'Ihi@séﬁécbﬁﬁeﬁl R OFS tHIC Iy dfeprad 18 boadi MDE Pt Behetedhe
rec tacle body is thus provided with |ateral bypass port neans for
all owi ng. waldndithdsnh® e14iinghmoiEHndit sndea coil sprlng 412 for biasing
them toward extended position.
The upper sub 404 is formed with'a;boke 4ZO whioh is
(:> enlarged and threaded as at 422 for attachment to the lower
. ‘end of the well packer 37 or tubingl35 as desired. The lower
-portion of the bore 420 may be eolarged slightly as a£“424.
The outside diameter of the dpper sub is reduced.aé aﬁ 426
providing a downwardly facing shoulder 428 for abdfﬁing and
supporting thé upper end of spring 412 which surrouods reducgd
portion 426 of the upper sub. The sub is provided with an
external annular recess 430 spaéed:a short'distance from its
lower end. The lower end of the upper sub is provided with
-seal surface means. The'odter corner of ﬁﬁe'dpper'sub is
chamfered as at 434, and the'enlarged lower end of bore 424 is
flared as at 436. R |
The receptacle body 408 is formed wlth a bore 440 whlch
is reduced in diameter as at 442 and preferably made smooth for

receiving the seal means 160 of the test tool 24. Bore 442 may

be termed a "full-open®™ bore since it will pasé'all standard



A2 wall and flow to the surface through the well tubing 35 w thout having
'pass through the test tool 24 although such bypass flow is controlled by
p€ test tool and can be turned on and off fromthe surface in a manner '
soon to be explained. The receptacle body is provided with a plurality of
circunferentially spaced |ateral flow ports 480 which are preferably
el ongated, as shown, to provide greateq,flom/area t heret hrough. These fl ow
ports are located in the | ower portion i enl-arged bore 462 of the
receptacl e body, and, when the receptacle body is in its | owernopst 'fgg)i
posi ti on, £bBe st Gas iPnd@ €S BE0rahe tMHYURH ' BL YL E¥EHgWOED thae deTs £
of upper sub 404, as seen in Figure 10B. To take full advantage of the
great flossatte qfequpisc¥S), Bokengistoudisr oV PANE Qhthl VockSZ dce s imkENs
with each lateral port and extends fromthe upper end of the port to the
| oner end44B dm argeniuvdim 450 uppee and WHweritimte shalnannullaesa ededse =82
are particularly desirab ih cases where there-is a | ack of generous
cl ear ance48dt aadn 44t prowidibngf upa riddiydiang rdsepvacdty4@acdng tavrdpner
wal I of the surrounding casing. Below the ports, the receptacle body is
provi ded hotR staluldeas 4d17 candr é48ngageaiavm ' hLodk seeksscaeanmmn 442 is:
| ower end of -the upper sub when the receptacle body is noved, as by
t ensi oni ngngpgeaddiec A0 keys i 133 upfethsodiestortombt 26 hfon, redealsadbd yt he
| ateral ports 480 and stop flow there- through. The just-nmentioned seal |
means i s peekéngbithertestdeeeh dnsppsidien rléplmeaiaﬁedﬂ»mer?c@tﬁﬁm. >

The receptacgle . . _
while seal 160 of the test tool sealingly engages the inner

wall of smooth reduced bore 442 in the very same manner as was

5

If desired, the bore 440 of the receptacle body 408 may

described earlier with respect to test tool 24 and landing

receptacle 22.

be provided with a long shallow .internal recess 450 spaced a
short distanée above the lock recess means, énd a series of
similar but shorter recesses 452 thereabove providing a
plur;lity of internal lands 454, thus forming a labyrinth W
indicated geherally by the reference numétal 455. The purpose
of the labyrinth is to discourage éand or other solids from
settling in and afound the locking keys and seal ring of the
test tool_which could cause difficulty in withdrawing the test
tool from theslanding receptacle.

The receptacle body haé its upper portion enlarged in
outside diameter as at 460, and its bore 440 has its upper
portion enlé;ged as at 462. Enlarged bore 462 is-telescoﬁed

over the lower end of upper sub 404.MIA pPlurality of lug

segments 464 is disposed in a suitable internal annular recess



body is counterbored as at 483, providing an upwardly facing shoul der o
and is further counterbored as at 486, -providing an upwardly facing AR
shoul der 487. An annul ar valve insert 488 is disposed in counterbore

and is provided with a seat surface 490 which is inclined inwardly and
upwardly and which is engageable with the seating surface 436 of the upper

sub to close the lateral ports 480 when the receptacle body is lifted to

cl osed position. A hollow pin, roll pin, g{ simlar securing neans 492 is

di sposed in a |ateral aperture of the rec ﬁtacle body, and its inward end

S aged i | e cess.formed in the valve insert. 488..
The@cess ofﬁ S?hg%:rh’s%?r '?nle?'thvé gg&rpéﬁaﬁsfﬁéoﬂ r?ck49c}3etﬁﬁ§e5§FﬁiiFt F’ﬁé’ya afyy the
anount of | ongktudighal gﬁggﬁ? h ins. ajLye tqQ.. ul,der

484 of r-ecep?ggﬁgqgggyl Z% t |sso‘{sﬁ1%u$%érak¥?mb3f%ér o%m%? 're?}é'?lggelug
novenment of gBgmenR&ebiros URR& Lt f. v L nsert oL nlar

I n outside di a-r%e'?er a?rgt]%zl, proﬁ/i | néﬂg gé’\fﬂ\?ﬁ‘%@%%‘? néﬁgﬁgﬁflge%gfggg
spaced sligh8Bg eliottesppederswi3d @), t hehBOLLGMsgmOns €4 PET Bod86iohRES in
an annul ar space is forned between the upper end portion-of valve insert

488 and the wael adfigoednirecewse 930 Shhac465e ol i t 488 hAdNP¥eRbe
| ongi - tudinally, its external shoul der 495 noves toward shoul der 487 of

t he recept actachedbodiyebyt imsealtimng nsleen thyreagiowromizbrieabt s¥ott ort Bpening
receptacl e body. Aresilient seal ring 498 is carried in and
subst anti al I§/5¥if?§_m?ﬁeiz§nﬁaleawa§.ﬁaclaf-j.the detepeacimuiodheasipgeencifl Pigure
| IZf Afte; each segment is inserted, it is moved to position,
and igs screw 466 is installed to'secure it in place. The 1lug
| segmengs 464 thus form the equivalent of an internal flange
(j} land,'being engaged in external recess 430 of the upper'sub, is
| effectivg to limit relative longitudinal movement between the
upper sub and the receptacle-body. The receptacle body is
shown in its lowermost position relative to the upper sub in
'Figures lOA-lDC,'being biased to this lowermost position by
- coil spring 412 whose lower end bears against the upper end

_face 470 of_the receptacle body.
lWiper rings 472 and 473 are carried in suitable internal
annular recesses formed in the receptacle body and engage the
outer surface of the upper sub not only to discourage detritus,
debris,_or the like, from entering and fouling between these
two members and causing undue difficﬁlty in operation, but also
help to centralize and to guide the test tool, especially in
restricted diameters such as in the landing receptacle.'
The receptacle body is thus provided with lateral bypass

port means for alloﬁing.wellnfluids to enter through its side



~valve insert 488, as shown. Wen the receptacle body is lifted to its
rEpsed position, seat surface 490 of the valve .insert 488 engages .seating
face 436 on the | ower end of the upper sub and stops flow through

teral ports 480. The receptacle body is lifted by tensioning the cable 60
and lifting the tes tool anchored therein while at the sanme tine closing
the test tool. Thus all flow through the device is stopped. Differ- ential
pressure qui ckly devel ops across the clogsed tool and receptacle, generating
upward thrust. This thrust pushes the Aéieptacle body higher into nore ~~

D T R Ve R a8, 53D %xg%xﬁykﬂzoaﬁﬁom@f

495 ' ' . 8 -
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di spl aci ngy 50§ SO ot JPL LS @% pREARdl tt%celp%arﬁc? SURT BEC ei3h e g+1ea,l_,@wer
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end of the upper sub an cover the cra I ntertface of sea

surfaces 489 apdn? _%HF% kage_t har VERIh 1S v " IS now
easi |y under s?goal %ﬁ’aet en&?%ei‘{tqegt Rf:agg'laé?tat us 1 sé? ﬁﬁgsg?b?%emca e 60 is
tensioned to bogReclardditePaS5aES Ll Qudlyidia Whin! 20b180@ Y dhe
recept acl e body tglfts &%per pos?t?on C osiﬁg !ts,latera# portg.iﬁuw,.both
are cl osedi pyuheeyedt it 1P esSa0L8. 10heT a3l FAIWpattsl 480 Wh e8] larfd ui ds
into the well tubing 35. 0 open the test tool, the cable is :
rel axed opréfackbdy Blorgdied poasWshbwapetd PRy ide! yraatelre QW ateéa o/
sl acked sufficiently because of the weight of the tool string and the

| oadi ng othqpethgoﬁ@h.'théﬁmdfngw ports are located in the lower

portion of enlarged. bore 462 of the receptacle body, and, when
the receptacle body is in its lowermost position, the tops of
ports 480 are appfoXimately even with ihe'lower end of upper
sub 404, as seen in Pigure 10B. To take full aévantage of the
great flow area of ports 480, a longitudinal groove or slot 482
is aligned with each lateral port and extends from the upper
end of the port to the lower end of enlérgement 460 where it
runs out as shown. These slots 482 are particularly desirabh\)
in cases where there is a lack of genetdhs clearance between
the outside of the landing receptacle 400 and the inner wall of
the surrounding césing.

Below the ports, the receptacle body is provided with
seal means which are engageable with the seal means oﬁ the
lower end of the upper sub when the receptacle body is ﬁoved,
as Sy tensioning the cable 60, to its upper poSition..not
shown,_to close the lateral ports 480 and stop flow there-
through., The just-mentioned seal means is preferably provided

on a separate, replaceable insert as shown. The receptacle

Iy



feceptacle, however, will not 'open imedi ately as the test tool opens if
the pressure beneath the test tool exceeds the pressure thereabove by a
consi derabl e anount. This is because the area sealed by its valve insert
488 and seal 498 is quite |large, and the |oad of spring 412 conbined with
the weight of the entire tool train is insufficient to force the
receptacle body to open position until the differential pressure

t hereacross is reduced to about 60-100 poagds. per square inch (about
4.2-7.03 kg per cm 2), dependi ng upon thekDoad of spring 412, the wei ght of
thegftpol train and test tool, and the area sealed by the seal 498. If the
ar exSeal edbbfysdsl comtertsorédsasaat “UBSheprimhialingiCad apRardbg fhe ilngad
of spring 412 is 450 pounds (about 204.1 kg) while the weight of the tool
train i s 108hpydAes (foandsia fyrthenecdunterduied aprasséBé, aproviding
time of opening the |ateral ports of the |landing receptacle wll. :
appr oxi mat eap49pwarddy) faring osh@eldetnd8 7per AMywnnulachvibveuinserys 4S8
per cm). Tygs . n %Pe aligg t he test aggaratus,seen_in,Fi ure 9, the tool
i's closed by"t SASPONEy IhEWRFerbaRe 483,808 s REYidend) whth 1ad58RS0

lifts the receptacl ody tq c]osg the bypass ports. -Wth all _flow ¢l osed
of - welt (FOEEREE A dhish okffocl Engdhdnrab gy iandwhvRs dht andshicy
cause the I I [N the Wing, valve 44 sho be. cl osed. The cabl e
cause Lhe VEL| ehapbERL A0Sy | e MORCIRLY Bl RO UH Rl CLREGopdl s 88715
\/ close the lateral ports 480 when the receptacle body is lifted

- to closed position.
A hollow pin, roll pin; or similar securing means 492 is

disposed in a lateral aperture of the receptacle body, and its
§:> . inward end is engaged in a suitable external reéess formed in
the valve insert 488. The recess of the insert is wider than
the pin 492, thus permitting a small amount of longitudinal
movement of the valve insert relative to shoulder 484 of
reéeptacle body 408, this shoulder limiting downward relative
movement of this insert.

The upper portion of valve insert 488 is énlarged in
outside diameter as at 494, providing a'downﬁatdly facing
shoulder 495 spaced slightly above shoulder 487 at the bottom
of counterbore 486. Thus an annular spage'is fotmed between
the upper end portion of valve insert‘488 and the wall of
‘counterbore 486. Since the valve insert 488 is ﬁoéable'longi-
tudinally, its external shoulder 495 moves toward shoulder 487
of the recept#cle body when the valve insert moves downward

relative to the receptacle body.



ce through the test tool bore only and buil ds pres.sure above the

cker. Wien the differential pressure acting across the test tool and
packer has been reduced to about 100 pounds per square inch (about 7.03 kg
per [err] or less, the weight of the tool train conbined with the | oad of
the | andi ng receptacle spring should open the bypass ports by forcing the
receptacle body to its | owernost position. This; w ng valve 44 may then be
reopened to permt the well to flow Thy _Jandlng receptacle 22 of Figure

and the bypass | anding n le 400 of Figdlres 9-12 ar necessarily | ocat
bel ow t he packef* FﬁstaéQAgiﬁﬁagebeE é ﬁaﬁﬁuﬁﬁrfﬁegoﬁﬁ 63§e§UQ%tQQ$1allY
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emove. t REEFERGRRE SFB: A e e%'mpne e 13, FERBPLEFRR BPOVhd S |k ted
tests buty ef‘!b“glbﬁ‘édp %G‘x'rci t.hS 'sué%racfe“rhf‘ﬁy giﬁpﬁﬂ}%lv%' sert

|IIustrate ure arcafe genera e rererent

nuner al 29@a'énaﬁ§sg' seldg! ﬁﬁrﬁea k3l drhane! 15weP and 3%as fﬂ.l%sqgaéd%exd

her ei nabove but rn1o bypass, |anding receptacle
| ocated abgyeahleswBbls rzqwrt&?@ugirhozawrlalp%ﬁs nggobe tHR %cté@eca\aé
tubing and set in the usual manner] or it nmay be run and set separately,
are dril :wdsxhg psckef&edThq m@:roﬂnugbehan c@ﬁlsé | 6g 2AAKEL fE¢hgS @M lt@%y
previously

tool anchored therein while at the same time closing the test

%he tool train and test tool spring to open the test tool. Fl ow t hen t akes,

tool. ?hus all flow through the device is stopped. Differ-
ential preséure quickly develops across the closed tool and
receptacle, generating upward thrus;. This thrust pushes the.
receptacle body higher into more intimate contact with the
upéer sub and causes the valve insert 488 to move toward
limiting shoulder 484. As this happens, downwardly facing
shoulder 495 on the valve insert is.moved toward shouldef 487
at the bottom 6f seal 498. 1In this manner, the lower portion
of seal 498 is compressed, displacing sphe of its material
upwardly to engage surface 434 on the lower end of the upper
sub and to cover the crack at the interface of seal surfaces
490 and 436. Thus leakage therebetween is prevented.

It is now easily understood that when the test apparatus
is in use, the cable 60 is tensioned to both close the passage
| through the test tool énd lift the receptacle'body to its upper
ﬁosition closing iﬁs lateral ports. Thus, both are qloséd by

tensioning the cable, thus stopping all flow of wéll fluids

into the well tubing 35.



The nodified f

orm of bypass | anding receptacle 500 is illustrated in Fig

u

14. This bypass | anding receptacle includes a housing 502 connected intdE%ﬁ)
the tubing string 35 as shown. This housing conprises a nmain body 504 wit
upper and | ower end pieces 506 and 508 connected thereto as shown. The
upper end piece is connected to the tubing string 35 while the |ower end
pi ece is connected to nmeans 510 which in_tygn releas- ably connects to

packer 37a. This neans would in nost cases be a |ocator sub, a packer seal
ni ppLe, or the |ikeTowhPERRwWOthe®l B€sitnsEPPed | Hhe heeahlk e Shorelaned toe

}ub fﬁ Irs1 Iewa&a%& ntmeplt@f%e g;aotlhequl |opctl=.(i’f 1ﬁmé&@&i§?|@s\£’1\%ﬁé easker .
nsiI e OUSIn I_.1.1 € a andl n e cl e ais
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as shown. The
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i ng

recep- tacle 406a&ti stQQﬂenPPeas tlcf dbhec@rmlmnbéneﬁtlgur@se gtest |tpaking
- the device- SOOeQEeEHQUEﬁel re@@hkefEHhQ%aBB@@ Hohd O & hensigad .

ni ppl e and/ or

| ocat or sub 510, through |Iower end piece 508, and into

housi ng 504. FFHt8s Ih&APIALRF 1778 RRe2| AEBLRGr RY HbRsVAGVS0ANSATS 1488

| ower end of t
480, and into
35\V9 the surf
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420 of .the u r en through .t tubin
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-insufficient to force the receptacle body to open

_position until the differential pressure thereacross 1is

O

reduced to about 60-100 pounds per  square inch (about
4.,2-7.03 kg per cmz), depending'upOn the load. of spring
412, the weight of the tool train and test tool, and the
area sealed by the seal 498. If the area sealed by seal
498 ‘is 6.25 square inches (about 40.3 cmz)'and the load
of spring 412 is 450 pounds (about 204.1 kg) while the

- weight of the tool train is 100 pounds (about 45.4 kg),

the differential pressure at the time of opening the
lateral ports of the landing receptacle will approximate
(450 + 100),

6.25
or 88 pounds per square inch (about 6.19 kg per cmz).

Thus, in operating the test apparatus seen in Figure
9, the tool is closed by tensioning the cable. This
closes the test tool 24 and also lifts the receptacle
body to close the bypass ports. With all flow closed off,
well pressure builds quickly in the well bore below the
packer 37.

To cause the well to flow again, the wing valve 44
should be closed. The cable is then slacked to permit the
weight of

g



s in place in either of the bypass | anding receptacles 400 or 400a and the
test tool is open to permit flow therethrough, the rate of flow through
the test tool conmbined with the rate of flow through the lateral flow
ports of the receptacle is preferably at |east equal to the flow capacity
of the open bore of the receptacle without the -test tool disposed

therein. However, it should be furth.eq under'st ood t hat the same test tooI
24 can sed var.yi.n sizes, of tubin For stance
Cost ool bhher soplsaaif Das 4R *tapiut ser TP

_ nBH?ﬁalt ﬁﬁtcan be
used in | argevlsi Alowutheas &hmhp@abeuttrx];cﬁ@mnyheStHsl- Hmdm. (Bb@ut |
cm, and vi r%g' 'Xn&” y Bﬂ%r gtéssutg S%&?&déastet?e '%%@rpas%h'e%”d't |

receptacl e by enfP: argi ng the coun?‘erbore
483 and evedytftEENQntth@rleaBneéSMsl ea¢thvg ngpaross/t bheg . tést eldsicdw rodf it

the test toghckdr WHIE LELAW LHIAHG V8! addit i@é%@hnd“%\éapoéaﬁailéo

shoul d in nost_cases approxi mate the flpw capacity of the tubing

t her eabove, 1R6Rel@PoUthe’ fPIHukBoReE c%‘hl)d Pe HBAS.cFBR Yoy Ofothecrease
t he tendenewomf ttﬁaqnflcumt@msd uUaketht hener eqeetiaclaf t@hebymaﬁa1ethSI ng
posi ti on, Eemg Ié_)i in trhose V\/nere tt_he t ubi ng g § m#ch l.ar ger
than t he reE GEREPE For® lﬂ?eﬁ q R D4 RG PYRAY cO¥t FBF “&REr enel y
hi gh fl ow r &hes mmmnmmy ater akspaowe raiostl \od®i ttiorsi ofhhg andg
relaxing th | § 40 e t 08l ‘e3 owlhe
entire opergt :ig% %r?dl}ntwt&rr%t odé]ervﬁt r?&cé;ﬁé% 138 gr?r% @El%ugﬁ appar at usu
are exactly as b&her daadiing ﬁ’éiFeptaCle 22 of. 1gure the bypass

;andlng nipple 400 of Figures 9-12 are necessarily
located below .the packer .in the manner before explained.

In some cases,'it is desirable to locate the test tool

above the packer. This would be true where it is desired e
to test a well having a previously installed packer, such (:>
as a permanent packer, therein, or in cases where it is
desired to remove the landing receptacle from the well

upon completion of the flow tests but leavihg the packer

in the well for further use.

The well illustrated in Figure 13 and indicated
generally by the reference numeral 20b is a well
structured much 1like the wells 20 and 20a described W,
hereinabove but has a modified form of Dbypass landing
receptacle 500 located above the well packer 37a. The
well packer may be run on the well tubing and set in the
usual manner, or it may be run and set separately, as are
drillable packers. The packer may be an existing packer

set sometime previously.



‘Further, it should be understood that the test tool 24 could, if desired,
be run into a well on a slick, single- strand, flexible, conventional,
.non-conductor, wire line, in which case a conventional self-contained
recordi ng pressure gage would be attached in the tool train either above or
bel ow the test tool. 1In such case, the data recorded by the gage coul d be
| earned and processed only after the gage was retrieved fromthe well. It

i s now understandabl e that through use of a bypass |anding receptacle such
as the bypass | anding receptacle 400 or 5 a well could be tested by
aghi ng a recordi ng pressure gauge to the | ower end of -a suitable anchor
haw-Ag | ocki ng an@heeaodidf irehrfotmeo £obyphsewediang ing hr emepoac 2ed Spedsur e
gauge into the well on a flexible line, such as, for instance, a

convent i onaildusgretedr amd Réigqure i he, | Bbisndypassl wndingl yecaptigeie t he
anchor in the receptacle to effectively plug the receptacle belowits

| ateral flownpdpdes | mumnmé%woane@eg% insa fthe fubingy pbripgoBst las
recept acl e, tensionigg tge flexible lipe to |'ift the anchor and mai n body
of the recePp?A€Pe t GNLFHQUSHET AUPRTF 1FLEAPBRALE DRE¥%MA4 i witheupppr, and
relaxing the flexible |line and opening the lateral_ flow ports, releasin%

t he anchor %ﬂﬂeFeﬁBQiRQeFFSfﬁ&ﬁt%ﬁ?rgegp¢°P&8FéFdaﬁ$QQﬁiﬁcﬂﬁQSVBVP' he

_pressures bhel ow t he . wel, acker durine oth the shuyt.-in and, the_fl ow,ng

|
periods. OFURBEF s8R PIERE % FANNGR %8e§9n5 FedfOiNG SHfANY 23 ngwhile the

essur es : it .would b | i h
Dy o es TS nEABRBIGER (ELSNSETE ERomEARRP UL LG B PRERT Fhiges-
thereinto aéni}?ecéHﬁLéEE wat blactﬁer SPFLNg ARk CRiould in most cases be

a locator sub, a packer seal nipple, or the like, which would

be inserted in the packer bore when the tubing 35 is lowered
g;) into place in the well, or it cohld-bg.a well packer.
Inside the housiné 504 a modified bypasé.landing recep-
tacle 400a is atﬁached to the lower énd of upper end piece 506
and -is suspended therefrom as shown..'The upper sub §O4a of the
‘device 400a has_had its upper end mbdified_for such attachment
to the upper end piece 506. No other modification is neces-
sary. Therefore, the remainder of the b&pass'landing recep-
tacle 400a is identical to device 400_seen in Figures 9-12,
| In using the device 500 of FPigure 14, well fluids f£low
upwardiy through the seal nipple and/or lécator sqb 510,
through lower end piece 508,.énd into housing 504. fluids then
flow from the interior of housing 504 into the lower end of the
test tool (not shown) as well as into the bypass ports 480, and
into the boie 420 of the upper sub, then through the well

tubing 35 to the surface.



tacle plus the weight of the tool string could nove the anchor down and
o__.t he lateral flow ports.. It is also understandable that instead of
us&tf) a conven- tional single-strand wire line and.a recordi ng pressure
gauge, a conductor |ine could be used with signaling sensor neans in the
tool train as before explained but wth suitabl e anchor neans engaged in

and effectively plugging the receptacl e_4gp performtesting operations as
just explained. O course, in such case, the anchor woul d be provided with

a fl ow passageway LfrorShHBHdh ¢ ngndeFFLRPdi dhifteswher them tert ebedbw2to t he
sensor means iisn'itheplawd i1 eghlefe'ERbeNE. biass | tandisgePebBatabiekhe.

t wo instanceﬁojousér dg@ﬁri b'edd gg ancnor suspended on a flexible line and ™
| ocKed in the recept a¢’g I uS88 (Y 058°thel $a0B2R FPoWSIHts &20Fhe
recept acl e anderedhropughsur theenstg- mfanflowi ttietohdie reEdr didsd pPeessur e
gauge or thegg| l3NQ,; - , S ogi.ated with. the anchor.for
recordi ng weIclghl%rqglsegu?"e1 els%gv? Fﬁ%ggng\ggrﬂcaﬁj"?i ﬁia%{)ﬁghsrﬁq-ﬂatﬁﬁa_ I 63’\?”9
peri ods of tRerté&s@ihghmerecerhackauds inreferaeln showreastatequapl oved

test apparat gaehasideecapayitdeds £t hafe SUERAT €85 BPRSE ALY | §e?@?@%l:fe0f
cl osing and ogggl ng thﬁ wel | at a location near.the casing perforations;
that the appdtafG8tcaffBe bpBhed APl cfbsRASAdr etjep§inensHOnEHgrandit
rel axi ng thesbablld e vhimthdd usderstov&r @thatt€hd Ngansl ltedthatoobegguse
of the abili t o,.Qpe d ¢lose_the well_ .in such. manner, various test
met hods can BéncaPrgi egsggt_; gf‘ha?’E"’t’:ﬁ'emtgests’lffpepsatr s "&%ﬂ'r{ bet‘g]Bé’ﬁ%d aher
cl osed any nuRBERnEe.cpcltest tdnal dfukkt afpresee nunizerl fd-inch (about
6.35 cm) nominal tubing can be used in larger sizes such
as 3-inch (about 7.62 cm), 3 1/2-inch (about 8.89 cm),
and virtually any larger size. In such cases, the bypass
landing receptacle 400 or 400a must be modified by <:>
enlarging the counterbore 483 and éverything thereabove '

while leaving 'e.vefything therebelow to fit the test tool
24. The flow capacity of the lateral flow ports 480
should in most cases approximate the flow capacity of the
tubing thereabove, however, the flow ports could be made
even larger to decrease the teridency of the flow to
actuate the fecéptécle to byp'as.s_-clos.ing position,
especially in those cases where the 'tubing bore is  much W/
larger than the receptacle bore. The test tool 24 can be
used to control extremely high flow rates through these
lateral ports simply by tensioning a‘nd. relaxing the cable
or wire line attached to the test tool. The entire
operation and the methods which can be performed by such
apparatus are exactly as before.explained.



either for wthdrawal fromthe well or for imediate re-installation in
sreceptacle for further cycling; and that neans are provided to mnimze
settling of sand, debris, or the like, about the test tool which m ght nake
it difficult to operate or to withdraw fromthe receptacle. It is obvious
that while the test tool 24 and the | anding receptacles 400 and 400a are
opened by tensioning the flexible line and are cl osed when the flexible
ne is relaxed, they could be construetdd to work in the opposite nanner,
psi red. The Ferdégeimg idesthiowld obe andddr swonds tdfat hthe nvest | eboar 24
P¥anatory and illustrative only, and various changes in sizes, shapes,
and arrangewoehd, ofi fpdeiss,reas, et Iras Cetbaknwedtlaiolrs aofs fiwk j | $isgleted
construction, nmay be nade within the scope of the appended clains w thout
departing $¥oandhe filiexd bdisi o+ iconfentitonavennponcondusST oGLAIWEd . 1ind, in

cycles, ‘the test tool will automatically release fromthe receptacle,' ‘
@

| andi ng receptacle for anchoring a test_tool in a well, conprising: a. a
main  bodyWhHeRbERSehA/GRRVEDtiRpal $abfaEAPSAdREd SFESONAiNDHIPTEREURE
through the wall  thereof internediate its_ends, said bore being reduced

in di anet 92921 QL4 P Atdagheshrin nkhpstotd; §radauecdthatamhieye her ebBdpMg
formed with neans for receiiving a well test tqQol therein in | ocked and
seal ed rel'Ht® oh®EheORilrh, 1dhiTHGHhiTABRdyE RENBRF 2pEERE G WFER RIS
aCEflar>wg3§i§egg i%%&%% -%ﬂém%éggégsed only after the'gage was
_.retriéved from the well.
It is now understandapble that thfough use of a bypass
landing receptacle such as the'bypass'landihg receptacle 400 or

500, a well could be tested by'attaching'azkecording pressure

gauge to the lower end of a suitable anchor having locking and
sealing means tnereon, lowering such ahchor'ahd pressure gaude
into the well on a flexible line, such as, for instance, a
conventional single-strand wirg'line, lockinély énd'seaiingly
engaging the ancnor in the receptacle to effectively plhg the
receptacle below its lateral flow pdrts,'flb&ing thé weli
through the lateral flow ports of the receptacle, tenéioning
the flexible line to 1ift the anchor and main bod& of the
receptacle to close the lateral lew ports ahd shut-in the
well, relaxing the flexible line and opening the lateral.flow
ports, releasing the anchor ahd.femo#ing'it from the recep-
tacle, and recording well pkesSures beiow the.well packer“
during both the shut-in and thé'flowing pefioas. of éourse,
if the anchor includes no means for equalizing ﬁressures.there-

across, it would be necessary to equalize such pressures by



| al port neans at the shoul der provided by the upper end of said

r jed di aneter bore portion; b. an upper sub nenber having a bore

t heret hrough and nmeans on.its upper end for attachnent to a string of well
tubi ng, and having its |ower--portion reduced in.outside dianeter, and
havi ng an annul ar seating surface surrounding the 1 ower end of said bore,
the reduced dianeter portion of said uppgr sub nenber being tel escoped into
t he upper end of said main body nmenber an& slidable therein between a.

cl osed position _wherein : .its seating surface I's in engagenent g:>

with sai d REFSRUERZENGu NS kL SHIRIAEI ADBYEy thentRnchr a$ oBYngnaacgin

| at er al pqgé n$ang and .an: opén: ositioE wher ei.n .said seatjing surface and .
sai d val ve 2375 shPRREA LS. A fR SPRFACE. LRtidw thS\ FRIMNNS LR WEBR: TeCep-

R LT R AR L PR
Tanding - vk 3R CoBBp" <a¥ae dFEECE 1ok BBLRS -aho0 B vl ve seat is
{or e on,an Skags! 180! HAPERE ARG S MAEC TN dF SRS ol
are provi dabAddr S£ legsﬁQﬁﬂﬁﬂhfFQdliﬂéeéhdaﬂdr%@didﬂygypfggéﬂpgbsguge,
after said valve seal surface o
a conductor line.coqld be used with signaling sensor means in§~J
the tool train as before explained.ﬁut with suitéble'anchor
means engaged in_aﬁﬁ effectively plugéing the receptacle, to
perform testingfopeéations as justiekplhined. ‘Qf course, in
such case, the anéhéf would be provi&eévwith a flow passagewaf:>
for conducting well fluid pressure from,therebelow.to the
sensor means infthé ;ool string the:eabbve.
Thus, it i$i$een that in the two instances just
described, an anchor suspenaed on a flexible line and locked
in the receptacle’wa; used to close .the lateral flow ports of
the receptacle and that pressure sensihg'means, either the
recording pressure géuge or the_sighaling sensor means, was
associated withzthgfancnor for recording well pressure below
the anchor during the shut-in and floﬁiﬁg periods of the
testing operatiop.
“ Thus, it'has been shown that improved test apparatus
has been provided; that such tesﬁ apparatus is capable of
closing and opening the well at a location near the casing

perforations; that the apparatus can be opened and closed

merely by tensioning_and relaxing the cable by which it is



engages said annul ar seating surface, and between said insert and said \
body at all tines. 3. The landing #eceptacle of Caim 2 wherein
said annular insert is nounted ,n said counterbore for linited |ongitudinal
“novenent relative to said main body and said seal means includes a
resilient seal ring having a body portion and a lip portion, said body
portion being confined between shoul der neans on said insert and said nmain
body, whereby when said main body igq moved sufficiently to engage
sai d annul ar val ve seat surface with sai d“seating surface, further novnent
of :_:d mai ntawegedainte taedweddy pdvat orbetasaedofeshlei entilditny t® dpen
conpeessed and causes said lip portion thereof to be noved into contact
with said uft el@seehberwedlpiovsmwch aunener of vakiods bestese tdaids can
annul ar val ve surface and said seating surface. 4. The | andi ng receptacle
of daim2 Reredfrieddontyi thatatdher drest Mppagatvagrandbralopenechend

bet ween sai d ;mai n. body nenper gEdFsaid upper sub nenber conprises flange

means on on&:RFY ARE SPHBRAL KE1GSiertRAt saf HeFraPnPESSE tndiiie

id b nb - ble tQq limt | ati | i tudinal t
Uher ebet wee kY GLE T r hEs EeHEARCOBaMid hidktotaticaliy FPIRgEE drom he
| andi f R 4  wh j id fl i Doa.
g nodber s TERSHEIP1Er AL, for MaERE AT fron BHE BBIL 8F BHR i

Lug menber s ot BT o F1 ARG _
anqu) ar recdst SALETLI PR AT S i M) D RERETERRT Y,
nmeal

S securiR1 Sy d dng Qﬁg@eﬁéangna§§($JJUf§£@Jto minimize the settling

of sahd, debris, or the like, about the test tool which might

‘make it difficult to operate or to withdraw from the receptacle.
(:) ' 1t is obvious that while the test tpoi éé_and the landing
| reéeptaclgs 400 and 400a are opened by tensioning the flexible
‘line and are closed wh;n the flexible line is'relaxed, they
‘could be constrddted to work in the opposite manﬁer, if desired.
The foregoing description and drawings of tne 1nvention
are explanatory and illustrative only, and various changes in
k\/  sizes, shapes, and arfangeﬁenﬁ éf parts,;és_kell as certain
deéailé of ﬁhe iilustrated.construction, may be made within the
scope of the appended claims'withouf.departing:from the true

spirit of the invention.



cess of said main body nenber. 54 6. The | andi ng receptacle of Claim
Mier ei n said neans for biasing said main .body nenber conprises: a.

war dl y facing external”annylar shoul der neans on said upper sub nenber
provi ded by said reduction in outside dianeter; and b. Spring means

di sposed about said reduced outside dignmeter portion of said upper sub
menber and havi ng one end t her eof beariﬂg gai nst said downwardly facing
shoul der ofgggggggpper sub nmenber and the other end thereof bearing against
t he upper e aid main body nmenmber. 7. The | andi ng receptacle of
Caim6, whdreinZdiandiala tecspherber £o5 POCHOT NG R ckest naPodovmwas di{y )
openi ng | ongjghydi Rym fgiﬁdgnuw havi ng their upper ends, opening into said
| ateral port neans. 8., 'The landing receptacle _.of Caim 6 wherein
said restri@ved Bor 3P sRPEYnaMEmBSdy REFESC | & POrfed thefRthnausv ity

of annul ar flangasteryl repegses, mé&nd or WhrdudH yi B8he t Wkl I eStuheidddh t O
di scourage sand ar other.p%{tickes fr nlsettlfqg In the | ock %Echgnisn1of
the test tool whéfSHPGHATS 03F50c es3fAg |2 n&eﬁé’@ep’f% £€€99. 12 The
| andi ng. recept adianetferarbeldw Gaidslatdetal 8pont| neéang, shddsiregugmhns
surrounding - sai ¢; YpRAl, Hide @@?ﬁg%@m@v'ﬂ&ﬂt eé&?@e%o‘?”‘}(ﬁ@eﬁﬁ%ﬁbove

said | ateral port neans, sald hous means extendi ng downwardly beyo
| oner end of sai @ m#iedlbodestenteplanghgaeing in locked and sealed

relation therewith, said main body member being S
formed with an annular valve.seaﬁ surface below said .\iJ
lateral port means at the shoulder provided by the

upper end of said reduced diameter bore portion:

b. an upper sub member having a bore therethrough and
means on its upper end for attachment to a string of ci)
well tubing, and having its 16wer portion reduced in
outside diameter, and having an annular seating
surface surrounding the lower end of said bore, the
reduced diameter portion of said upper sub member
being telescoped into the upper end of said main
body member and slidable therein between a closed
position wherein its seating surface is in

engagement with said valve seat surface of said main W/

body member for closing said lateral port means and
an open position wherein said seating surface and
said valve seat surface are spaced apart to allow
flow therebetween; _

C. limit means on said main "body' ahd said upper sub
member coengageable for ‘limiting relative
longitudinal movement therebetween; and

d. means biasing said main body member toward open
position. |

2. The 1landing receptacle of Claim 1 wherein said

annular valve seat is formed on an annular insert

disposed in a counterbore at the upper end of said

A |

d the

-



neans on its lower end for attachment to a well packer, packer seal nippleg ; -
| ocator sub, "or well tubing. 10. Apparatus for testing a well, conprising )
a: bypass | andi ng receptacle neans, for receiving anchor nmeans therein

| ocked and seal ed relation, said | anding receptacle neans including: i. a
mai n body menber having a bore t her et hr oug d | ateral port neans

through the wall thereof |nterned|ate |ts ends sai d bore bei ng

reduced in dlaneter Iow1sa| Iat nmeans. sai d reduced. di aneter.

o e g {0 PEet RS B £8LET BhaRObRaY MR dhd nLes TR ShETRER

I ed relmtalrxsn até&epeovided sﬁaaml seadibgdybetenden beiidg idsemedawdt h
an @fnular - valug ﬁgﬁ% SﬁﬁﬁacﬁeHﬁLQW {ééf' déa?ﬂfr ad.vge tsea@eagﬁrfg‘é:e
ed by -t of ~sai

t he shoul der prOV|d e upper d reduce | anet er
portion; and iiengagasopedido@dnivdiffer spating Suwkace hepedhrfteemdsaddns

on at |east |t §neRRA £ dPiq ahd AF WEDF é@ &1 5t £ings0of well tubing, and
having its | ower portion_reduced in outside dianmeter, and havin annglar

n
seating surfacé'surr"'l‘é’t?nd|lﬁc‘!j‘dtlﬁﬁJ | FRSeRRFIG ©F dCieia ?hewpéagééd sail

di aneter porti aRnuflayaiithdgieris uoubta®ribesagd t ebenteppdrentort heémtgear
end of said mai,n boq¥§pe er_and sl. q§€ie ther i n_betwe

position wheréQ?g tW?ye?ﬁﬂﬁ FLIYY %ggﬁéén 1ﬂﬁsﬁd§;g§835ﬁ3g
seat surface ofseadi dnemxis bndyudeabarﬁanlkﬂenNngesh|d1ng having a body
. portion and a lip portion, said body portion being
-/ confined between shoulder means on said . insert and said
main body, whereby when said main body is 'moved
sufficiently to engage said annular valve seat surface
~with said seating surface, further movment of said main

body causes said body portion of said resilient ring to

be compressed and causes said lip portion thereof to be

moved into contact with said upper sub member to prevent

leakage of fluids. between said annular valve surface and

said seating surface.

4, The landing receptacle of Cla1m 2 wherein said limit

means for 1limiting longitudinal movement between said

main body member and said upper sub member comprises

. flange means on one and recess means on the other of said

main body member and said upper sub member coengageable

to limit relative 1longitudinal movement therebetween,

said recess means being wider than said flange.

5. The landing receptacle of Claim 4 wherein said

flange means comprises: _

a. lug members mounted in an internal recess formed in
the bore of said main body member and projecting

~ inwardly into said bore and engaged in an annular

recess formed in the exterior of said upper sub
member; and

b. means securing said 1lug 'members in said internal
recess of said main body member.

* c L L] s *
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| port neans and an open position wherein said seating surface and
s=é9 valve seat surface are spaced-.apart to allow fl ow therebetween; b.
Tor means | owerable intdo said well on a . flexible |line and anchorable in
said main body nenber of said landing receptacle neans in |ocked and
sealed relation therewith, said anchor neans being liftable responsive to
tensioning said flexible-line to lift §§§g mai'n body nmenber to cl osed
position: and c. pressure sensing neans _associ ated with said anchor means
for sensingbwel | Thesandinhereerpoacla1of Ghaimpparhegeinofsaig meank0, .
wherein saifgdr iJiRdile ddie nSid SOy eRtnna2! cWnpeikede and said pressu g
sensor neans is _a self-contained Tecording ressure__gauge attached ™"
bel ow sai d éncho@qﬂﬂﬁﬁ£d¥ﬁuﬁiﬁﬂﬁﬁaﬂEF%Fnﬂ%aﬁ§nBEB§sSh@&#éeFaﬁGPﬁé.°n
receptacl e bel owswiidl uppderehb hefiver providdd Ly 12aid Thedappabat 4s of
Caim10, wherein sai %Jexi?le. (%%ine is a conductor cable and said
sensor senses weld 1:psr]_esesu BT AP wel | packer and transmts signals to
recordi ng aid/ or speadidalt meguispnénspasetiheaboutaceaidr aeghusai d oodusddet or
cable. 13. A wellg;i [,on. I udi ng: : re netrating an
earth formation; %éﬁﬂégéiﬁééE?% qggs?%ggi%ngfqgﬁéfthggé,a@ﬁeﬁéﬁﬁ?i}

sai d casing bei n®feh g d theFmand cRERGING t RISHINF teaSRi & ofpanwardly

' facing shoulder of said upper -sub member and the

other end thereof bearing against the upper end of '&J
said main body member. '
7. The landing receptacle of Claim-é, wherein said main
body member is formed with external downwardly opening
longitudinal slot means having their upper ends opening
into said lateral port means. ' c:}.
8. The landing receptacle of Claim 6 wherein said -
restricted bore of said main body member is formed with a
plurality of annular flanges and recesses to form a
labryinth type restriction to discourage sand or other
particles from settling in the lock mechanism of the test
tool when the test tool occupies the landing receptacle.
9. The 1landing. receptacle of anhy of Claims 1 to 8
.including: housing means surrounding said .upper sub "
member and having its upper end closéd,above said lateral
port means, said housing means extending downwardly
beyond the lowér end of said main body member and having
means on its lower end for attachment_to a well packer,
packer seal nipple, locator sub, or well tubing.
10. Apparatus for testing a well, comprising:
a. bypass landing receptacle means for receiving anchor
means therein in locked and sealed relation, said
-landing receptacle means,includiné:
i. a main body member having a bore therethrough and
lateral port means through ﬁhe ‘wall thereof
intermediate its ends, said bore

l R Uil



C. a string of well tubing in said casing, the | ower end of said tubing ”
being in fluid comruni cation with said:casing bore at a |ocation adjacent

said earth formation; d. a wel,l packer sealing between said tubing and
sai d casing above said point of conmunication of said casing bore with said
earth formation; e. bypass | andi ng receptacle nmeans formng a portion of
said tubing string, said bypass Ianding-reﬁggtacle nmeans including: i. a
mai n body menber having a bore therethrough and lateral flow ports

interpedi ate its endbeiag drethidedody reidmstdwr bellewngsaildptiateralr eporye

a . test -t ool N .o e el at.i 4

sai ~-ock|ng and sethsl':ﬁl beﬁﬁqdatég( é%??%ﬁ?%agarﬁa?%an1#ég$§%nbgth
ii. an end sub nount e\éans tébescopcagvuegatatht hmeand ninn boqueﬁenbefl
for limted sliding ggg ggnt er% {it@nd and agta8¢ PEShL ORembbl -
seating surfaces on sal end sal mal n menber coengagea Te to
close said | ateral fPS&nﬁorfgrmﬁ@n‘§ﬁﬂH &id §GB“&§G saﬁévﬁalﬁeﬁgdysﬂﬁﬁBEP

are in retracted posbeilew. aadd V.1aliedailng pBrans sl Nt 0 tiwed sAbGlder
receptacle ext ended _an aid lateral flow ports o wel | test
t ool means | ocki ngl yP 5ﬁ’ngE§ H%'glé’%nﬂﬁﬁsﬁ g ﬁgﬁﬁ lff%‘%b‘afaﬂ?tgﬁl
| andi ng receptacle abdrbapomg1pma apder end’ attached to a flexible line
' ' ~ii. an upper body member having a bore therethrough
a;; ' and ‘means on at least its upper end for attachment
" to a string of well tublng, and having its lower
portion reduced in outside diameter, and having an
annular seating’surface surrounding the lower end of
said bore, the reduced .diameter portion of said
(i} upper sub member being telescopéd into the upper end
s of said main body member and slidable therein
between a closed p051t1on wherein its seating
‘'surface 'is in engagement with said valve seat
surface of said main body member for closing said
lateral port means and an open positibn wherein said
seating surface and séid: valve seat surface are
spaced apart to allow flow therebetween;
Noudt ' "~ b. anchor means lowerable into said well on a flexible
. line and anchorable in said main body member of said
- landing 'recebtacle means in locked and sealed
relation therewith, said anchor means being liftable
responsive to tensioning said flexible line to 1lift
said main body member to closed positiqn} and
C. pressure sensiné'means associated with said anchor
_ means for sensing well pressure therebelow.
11. The apparatus of <Claim 10, wherein ‘said flexible
line is a conventional wire line and said pressure sensor
" means is a' self-contained recordlng pressure gauge
attached below said anchor means, and said anchor means

' plugs said landing receptacle below said lateral flow

I
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tendi ng upwardly to the surface, said flexible Iine being utilizable to
é%gyipulate said well test tool nmeans te open and close said lateral flow
rts of said landing receptacle to permt or prevent the flow of well

fluids therefrom 14. The installation of Caim 13, wherein said well test
tool nmeans has a flow passage therethrough and valve neans in said flow
passage novabl e between open and cl osedsfesitions in response to tensioning
and rel axing said flexible line such that both the test tool means and the
lateral floR°FdPts of said receptacle can be held open at the same tine LQ
permt the W2l.| (Thef | appahatashrofigitlaidn cl@sedwherelis ssanid t ifitee xido hol

the vell shylpln ;d5a dBgaubpstalddiidnand’ L Mhehdor Wehet aAf weT|
packer is |ocated above sal .andlng receptacle.. 16. f%e rnstal 'ati’'on of
Claim 13, PreSsSHne %}IW m*dpuek rmk%ceﬁ?&i ’b@.’@wﬂs_ﬁﬁdslls!ﬁéilﬁg to
receptacl e. rbéordlit® dddicY | Péd@but 0OéqéiphBht 18t tWaelsRirFackitthr MRIN
tubing is provided t h packer.  seal nipple neans bel ow said | andi ng
receptacl e 3Addi § q‘ﬁgﬁ Vw3 figed in the bore of an existing packer

instal | ed in3theawdlieimyralaeiong $Aactudkhy:tubing thereinto.
a. a well bore penetrating an earth formation;

b. a string of.casing in said well bore, the bore of
said casing being in fluid communication with said
earth formation;

- a string_df well tubing in said casing, the lower
end of said tubing béing in fluid communication with
said caéing bore at a location adjacent said earth

formatiorn;

O

d. a well packef sealing between-said tubing and said
casing ab@ve said point of communication of said
casing bore with said earth formation;

e. bypass landing receptaéle means forming a portion of
said tubing string, said bypass landing receptacle
means including: | _ |
i. a.main body member having a bore therethrough and
lateral flow ports intermediate its ends, said main A
body member bore beihé adapted to receive a well |
test tool therein in locked and sealed relation

. therewith, said iocking and sealing being at a point
below said lateral flow ports, _
ii. an end sub mounted in telescdping relation with
said main body member for limited sliding movement
between extended and retracted positions,
iii. seating surfaces on said end sub and said main
body member coengageable to close said lateral flow
-ports'when said end sub and said main body member
are in retracted position, and

iv. biasing means tending to hold said receptacle

* ¢ L M § *x



57 |
extended and said lateral flow ports open; and
f. well test tool means lockingly and sealingly engaged
in said main body member of said landing receptacle
and havin§ its upper end attached to a flexible line
extending upwardly to the surface, said flexible
line being utilizable to manipulate said well test
tool means to open and close said lateral flow ports
of said landing receptacle to permit or prevent the
flow of well fluids therefrom.
14. The installation of Claim 13, wherein said well test
tool means has a flow passage therethrough and valve
means in said flow passage movable between open and
closed positions in response to tensioning and relaxing
said flexible line such that both the test tool means and
the lateral flow ports of said receptacle can be held
open at the same time to permit the well to flow
therethrough and closed at the same time to hold the well
shut-in.
15. The installation of Claim 13, wherein said well
packer is located above said landing receptacle.
16. The installation of Claim 13, wherein said well
packer is located below said landing receptacle.
17. The installation of Claim 16, wherein said well
tubing is provided with packer seal nipple means below
said landing receptacle and is sealingly engaged in the
bore of an existing packer installed in the well before
lowering said well tubing thereinto.
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