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-1- ' 21 25855 WELL TOOL, -2- This invention -
relfates to well tools.. In drilling offshore oil and gas wells, it is @ :
<omon to runthe 5 downhol e housi ng, such. as casing, and cenent
through a string to place cenent .in the annul us surroundi ng such.housi ng;
-Sue housing is then usually washed to assure assure that any pr;@tqiée.d', :
t he upper end of the housing is free of The cenent. 10 It had 3055
been. recogni zed that it is advantageous to run the housing, cenent stinger
andAvash tool all on one string to avoid extra trips of the string to
acconpl i sh such steps.. U'S; Patent No; 3,885,625 is an exanple of such
conmbi nati-on; Such Patent discloses 15 -a conbi nation tool in which a
dart- i s used to close the bore of the tool and ports are uncovered by

. riotation of . the string for washing cenment fromthe upper portion of the

casi ng hanger body. The washing liquid flows downward i-n an annul us
~surrounding the 20 hanger body; The rotation also rel eases the tool
from the hanger body. ' : ' ' :

"WELL TOOL



{p they have not provided any neans of directing jets of washing liquid
. agai nst the exterior {ocking profile. According to one aspect of
e present invention there is provided a well tool conprising a tubular _ .
" body having a cenenting stinger on its lower end and means for connectingi.
to a running string at its upper 5. _end, renotely operated latching °
means on said body for engaging a housing, a washirng skirt rotationally
mount ed on sai d body above said | atching nmeans, -said skirt having a
di ameter and hei ght sufficient te eXtend downward around the exterior of
t he upper end 10 of a housing supported by said |atching nmeans on said
tubul ar body, said skirt having inwardly facing ports, neans providing '
fiuid comunication fromthe interior of said body to said skirt ports, andCJ_
remotely controlled valve means in said fluid communication 15 . means.
According to anot her aspect of the present invention_there is prqvided a
wel | tool conprisi fpif timyendd ofiodLAFesn §oa Vedre ¥oPA§ -st TRgEF 14 1ngs | ower

offshore 0il and gas well%,]it is common to';unzthe-

@\ e prior art tools have been able to run, cement and wash in a single

-5  downhole housing, such asécésing, and éement thréugh a
.string to.plﬁcé'cement inéthe annulus surrounding such
houéing; Suéh housing isgﬁhen usually washed toIaS$ufe
assure that_any pr@file i? the uppef énd.of the
housiﬁg is free of the ceﬁent:

10 It has been recognized th%t it is advéntageous'ﬁo fun
the housing, cement'sting%r ané waéh téol all on one
string to avoid extra tribs of thé string to
éccompiish.sﬁch steps. &;s: Patent No. 3,885,625'15
an example of such cbmbin?tionl Sdch Patentfdiscloses

15 a cdﬁbinaﬁidn tool in whi?h a dart is used to close
the bore of the tool and ports are uhcovered'by
rotation of the string f&r washing cement ffom the
upper portion of the cés#ng hanger bodyi The waShing'
.1iquid-fiqws downward inéan annulus surrounding'the _

-20; | hanger body: 'The'rotatién also releases the tool frbm
the hanger body. | |

While prior art ﬁoplé_have bégn able to ruﬁ,
cement and wash in a sinile'trip they have not
'provided any means 6f.di4ecting jets of washing iiquid_

25 aQainst the exterior loc@ing profile.



end and neans for connecting to a running string.on 20 Its upper e q%
pressur-e responsive housing support neans nounted on said body, pressur&./ .
responsi ve washi.ng nmeans nounted on sai d body, and neans for supplying
pressure fluid to said support neans and to said washi ng nmeans, said supply
aps being 25 - interconnected whereby fluid pressure supplied to. -
3a-- release said support neans al so opens said-washing neans. According to
a further aspect of the present invention there is provided a well tool
conprising a 5 _ first tubular mandrel having a cenenting stinger
ext endi ng therefromand an upmardLy:iacing external shoul der; .-an annul ar

1 at chi ng housi ng engagi ng sai d mandr®l” shoul der and having a-plurality of

wi ndows, a pluralitacfrd B M Gried aERRE Wl bﬁhQ__ngrr%%e gl ﬁn@g tion ©l €MENts

‘in each of said wi ndows, a flange surrounding sai ndrel. and engagi ng the
ead of said | atgtirg hoysidvidead ahanillg teRANT ot isRhgvantiupa1ke! ative
‘rotation of said flange and a housing, pressure responsive neans for noving
said | atching ddaderittaving a cementing stinger on its lower end and

N means for ccnnéctihg_td a running string at its uppér.

S - end, remotely opérated'iétching means on said body for
engaging a-ﬁousing, a.washing skirt rot;tidnally |
mounted on said body  above said latching means, said

. skirt having a diameter and heiéht sufficient to
extend dowﬂward around the exterior of the upper end

10 “of,a.housing suﬁported by'said_latching means on said
tubular bdéy} said skirt héving inwardly facin§ ports,
means providing fluid communication from the interior
of éaid.body to said skirt ports, and remotelf |

-controlied-valvé means in said.fluid communication’
- 15 ' me&ns: ' | |
According to another aspect of the present
invention there is_providéd a well tool comprising a
tubular body having a cementing étingéf on its lower
end and.meanS'fot'connecting to a running string on

20 its upper end, pressure responsive housing support.
means mounted on said body}-pressure respoﬁsive
washing means mounted on said bOdy,'and means for

'.supplying.pressﬁre_fiuid'tolsaid support means and to
said_washing means, -said supply mééns_being

25 inté:connectéd whereby £fluid pressufé supplied to



communi cating fromthe interior of
sai d skirt, presgubgskesneASEYSpIBeNfiehRs SALEo COPENSI 6aLd NgadRERg, and.

15 outward into | at chi ng engagenment with a groove on the interior of a :

| mandrel connected to sai'd first mandrel and having an upwar dl'y

Aci ng external shoul der, a wash hou3|ng surroundi ng said 20 - second .

Tandrel and engagi ng sai d second ‘nmandrel external shoul der, a hollow skirtu

supported on said wash housing and havi ng i nwardly facing ports sai-d sklrt

having a | arger inner dianmeter than the upper outer dianeter. of the _

housi ng and depending a 25 ' substantial distance bel ow said flange tCJ\-/

al | ow direct - 3b- washi ng of the;%f eri or housing profile, means:- S
d second mandrel to the interior of

LLSI ng, neans retaining saird flange on said first mandrel, ‘a second
ybul ar

means 5 i nterconnecting Said pressure responsive |atch noving neans.
to valve neans wBgngby said latching el enents are rel eased when said valve _
means are open for washing The invention wll be described now by way of 10
exampl e only with paccocding teferéncﬁheo aspect of the’ present
1nventlon there 1s prov1ded a well tool compr1s1ng a
5 - first tubular mandrel havlng a cementlng stinger
extendlng_therefrom and en upwardly fac1ng external-
~shoulder,-an_annular'latéhing-housing engaging said
- mandrel shoulder and havlng'a-plurelity of windows,.a
'plurelity.of.latching elements-with'oneeof said' |
10 elements.in;eaoh.of saidgwindows,'a flange Surroundihp'
o said_mendrel and.ehgaginé the end of said-latching-
housing and having meanséforhpreventing relative
~ rotation of said flenge.énd a housing, pressure
responsive means for moving said-larching'elements
15 outward into latching engagement with a groove on the
interior of e.housing,;means_retainihg said_flange on
~said first mandrel, a Seoond tubular mandrel connected
lto said first mandrel and having an upwardly fac1ng
_external shoulder, a wash hou51ng surroundlng sa1d
20 | second mandrel and engagang said second mandrel
external shoulder, a hollow sklrt supported on sa1d
wash_hduslng_and having lnwardly facing ports, sald
skirt having a larger inher diameter rhah the upper _'
outer diameter of the holeng and_depeuding a

- 25 substantial distance beliw said flange to allow direct



'acconpanying drawings. In the drawings:- Figure 1 is a sectional view of
subsea wel | head and well bore with the inproved well tool of the present

,invention having.,run a well housing. 15 Figure 2 is an enl arged
'sectional view of-the inproved tool with the well housing in seated
pogition. Figure 3 is a sectional viewillustrating the cenmenting-of the
housi ng. 20 = Figure 4 is a sectional view show ng the washi ng of

t he upper exterior of the ceménted housing. Figure 5 is a sectional of the
cegnented housing after the retrieval of the well -tool .. Subsea wel | head

~107is shown in FIGURE 1 with base 12 resting on bottom 14 and connected to
| arge di aneter conduc- tor 16 whi Th3Bxrends downward in well bore 18. Seat

20 s on the igil g ofe SONIUS Ale A 'R UGR] Wit ¥ SUBRY, Vel | 05

housi ng -or casi ng hanger t her-eon. AW ngs 't he ‘upper portion of
the wel | head 10cbmm@dldd €thdi Fidn "W Gin € 18 dEe il FelchOmat@ile120 near

wel I head 10 or on suitable seat which is much lower in we'll bore 18. Well
- tool 24 is connest ele afwkd iy asf @aidIWKiING: Stgde¥Bure responsive '
' means in said cdmmunicatihg means, and means |

5 - interconnecting said pfessure":espgnsivé-latch moving
means  to valve means whefeby said latching.elemehts
_afe released when said valve means are open for
washing.

" The invention will be described now by wéy qf

10 - example only with particular reference to the .'.
accpmpanyihg d:awingé; In the drawings:—

Figure 1 is a sectional view of a subsea wellhead
and well ﬁbre with the'imprbved well tool of the |
present invention having run a Weli housing;

15 Figure 2 is an enlarged sectional'view of the
imprdved:tool_with the well housing in'seated' 
position.

Figure 3 is a sectional view illﬁstrating the .
cementing-of the housing. o

20 i . Figure 4 is a sectional view showing the washing -
of the.upperjexﬁerior'of the cemented:housing.

Figure-s_is a_sectional-bf-the_ceménted_housing-

after the retrieval of the well tool.



1\ \26 and includes cenenting stinger 28 (the |ower portion of which is
' 8 hown but is of any usual design), latching neans 30 for, releasable
_gp rting casing hanger 22 and washi ng neans 32 for mashlng1cenent from
't upper portion of casing hanger 22. -Wll tool 24 includes |ower tubular
body 34 15 with cementing stinger 28 being integral therew th and upper
t ubul ar body 36 connected to | ower body=#<4 and havi ng neans to connect to
~runni.ng string 26. Supporting nmeans 30 ﬁncludes | ower body 34 having . .
upward- |y faciSupstmuvedihedd houdsnghdmsuin oBRGERBody witlanbase 20 N\
supported on shoul der 38, annular closure 42 surrounds body 34 and is held -
thereon byresting remgbattomnl4aandl gePnpested 46 dasged Bampeter aandiahin
housi ng 40 Pi st o i s sligdable mnth n, chanper 48. ndows 50 extend
thr ough ho'tRF 43”6\‘%& gsl ?YE‘V%‘E i HYy ¥ed l?a?r%r]e pos?ERbney is on:

Imr;v\tlamrrgg? “ﬁ?ﬁndéﬁéﬁrig = (D ML BT Ye8TL A e " ERBBRRE! Gt L
Pist o 46 dongmipCoonuad Rl Ancdorking ‘igo 52 UsalBige d gyt ver d

.fOf hou3|ng to" engage in-groove 56 on-the itnterior of casing nger 22.

In this paggdPnp&aeios  Bangde weﬂrhéS&HIUtfgi6&h€ﬁ5ﬁ“§@héérhaﬂg8§ 22
Rel ease or unlatching is acconplished by supplying hydraulic

may be supported on seat 20 near wellhead 10 or on suitable

seat which is much lower'inlwéll bore 18.
| Well tool 24 is connected'and iowered on-running“string.
‘10 26 and includes cementing stlnger 28 (the lower ‘portion of
whlch is not shown but is of any ‘usual’ de51gn), latching
means. 30 for releasable__suppbrting oasing"hangerdZZ and
washing means 32{for washing'dement"from the_upper'portion of
caSiné hanqer 22, Well tooi i4 inclndes lower tubular body 34'.
_15 with cementlng stlnger 28 belng 1ntegral therewith and upper
'tubular body 36 connected to 1ower body 34 and having means to
connect to. runnlng strlng 26.5'
Supporting means 30 includes lower body 34 hav1ng upward;
- 1ly facing shoulder 38, hou51ng 40 surrounds body 34 and is
20 lsupportedlon shoulder 38,_ann€1ar olosure 42 sdrrounds body 34
“and is'held_thereon by split ?ing 44, and annular piston 46
around bodY“34fand'within'houéing 40. _PiStoh'iG'is.slidable
within chamber 48. Windows 5@ extend through bouSing 40 and
pins 51 and locking ring'52~are'pOSitioned in.Windows and are
25 movable inwardly and outwardly reeponsive to the movement of
piston 46 which has a taperedéouter surfaoe 54 so that when
piston 46 is moved downward pins 51 and locklng ring 52 are
forced outward of houslng 40 to engage in groove 56 on the

1nterlor of casing hanger 22.% In this p051t10n ca51ng hanger



f|UId to the lower end of chanber 48 t hr ough I|ne 60 (Figure 4) to ”Dve<:§£E9
" piston 46 upward.. Piston 46 is 5 : noved downward responsive to T
shydraulic fl'uid supplled through line 58 to the upper end of chanber 48.
-Thus a pressure responsive |atching and unlatching nmeans provides the
genent of the support nmeans 30 to casing hanger 22. 10 - : vashlng
-neans 32 includes upper tubul ar body 32 having upmardly faci'ng shoul der 62,
housi ng 64 surroundi ng body 36 and coacting with ring 66 threaded on body
36 _to form chanber 68 in mhich'piston valve 70 is slidably positioned and
hol l.ow skirt 72 which is 15 : red to housing 64 as her ei naf t er
~described. Skirt 72 includes outer shiel | 74 inner shell 76 having ports 78
therein, |ower gkosupgokicag S8R geaHiAg Betvrgn2she Reyeasenes of shells 74
-and 76 Ring 82 is secured to the upper end of shell 76 and to housing 64
r|ng 20 un&étehlsgcmsedctomphEshpdebyeedpplyﬁhgIhydéauhﬂcto housi ng
.64 and is spaced above ring 82.° Ports 86 extend through upper body 36 into
chanber 68. Pisfduidaitpethe Llpwendendpeft chasbext éBdthgouglrbime 0b@h and

suitable seals so that in its upper position (Figure 25 4) mashlng
fIU|d can flomlﬂﬁﬂeﬁgﬁ 66r$9 Bevep545505846 “Pward~_ Piston 46 is
5 " moved downward responsive to hydraullc fluid supplied

* through line 58 to the upper end of chamber 48. Thus
a.pressure reeponsive latching and ﬁnlatching means
provides the engagement of the suppore-means 30 to

'ca31ng hanger 22.

10 | Washlng means 32 includes upper tubular body 32
having upwardly facxng shoulder 62, housing 64
surrounding body 36 and coacting with ring'66 threaded
on body-36 to form chamber 68 in which piston valve 70
is'slidably positioned and hollow skirt 72 which is

15  secured to housing 64 as hereinafter described. Skirt

| 72_ino1udes outer shell 74 inner shell 76 having ports
78'therein; lower closure ring 80 secured between the
lower ends of shells 74 and 76: Ring 82 is seeured'to
the upper end of shell 76 and to housing 64 end ring

20 84 is secured to the upper eod of shell 74 and to

' hodsing 64 and is Spaced above ring 82. ‘Ports 86
extend through upper body 36 into chamber 68. Piston
valve 70 includes ports 88 extending therethrough and
suitable seals qo'that in its upper position (Figure

25 4) washing fluid can flow through ports 86, ports 88



-and ports 90 through housi ng 64 |nto skirt 72 Plns 92 extend from
I re 42 to rings 82 and 84 to ensure that skirt 72 does not rotate with
espect to closure 42. Pin 94 éxtends fromthe lower outer portlon of .5
chosure 42 and is engaged in recess 96 in the upper end of casing hanger 22

"~ Piston valve 70 is noved upward to-its open position as shown in Figure- 4ufg

by supplying hydraulic flui-d to |ine 58:which communi cates to the | ower
end of chanber 68. © Supplying hydraulic fluid to line 60 exerts a pressure’
~in the upper end of chanber 68 to nove pi ston valve 70 downward to its. . \.J.,
cl osed position. Thus a pressure_r%?pon5|ve val ve neans is provided 05

to control -the flow of washing fluid to.-skirt 72. In operatlon wel | tool -

24 is nmade up agul GEBESter dHr AR HbJBINGPe6 £3 iy did UM NG milyd Ng 26
and is |owered through the riser (not shown) into well bore, 18 until :;/
casi ng.hanger 22 i ex tserad etk amn cslepturd), 4 ik cs iy s 18 Fa@dREI kcarehshirel0
During make-up, support neans 30 .is actuated to latch to hanger 22 by -

‘suppl yi ng hydr sthadt skintd Thrdnesh nathe Rt widhye gsispest ct'@mﬂﬁla?ﬁ!lre Al so.

this causes piston valve 70 to nove to .
: " 42, Pin 94 extends from the lower outer portion of

5 closure .42 and is engaged in recess 96 in the upper
e._end of oasing hanger-zzl; Piston valve 70 is moved

upward to ltS open pos1t1on as shown in Figure 4 by

supplylng hydraullc f1u1d to line 58 which



its closed position. Cementing through running string 26, well tool 24

15 stinger 28 is started when hanger 22 is | anded on seat 20. On

, conpl etion of- the punping of cenent, a suitable plug or ball is inserted in
string 26 fdl l owing cement to seat in the end ‘of stinger 28 when the cenent.
i S_kn place. Wth cenenting conplete hydraulic fluid is supplled 20

through |ine 58 which noves a piston 46.¢-0 its unl atched position and
noves. a piston valve 70 to its open position to allow flow of washing fluid
t\arough poedmmiticates e tportise S&owper ten®0oft h:harfpﬁre et westpplyping 82 and -
84, the annul ar .space between shells 74 and 76 and is di scharged through
“ports 78 Zaydrawekke dfiwbdubpelinat €0i exents hanpres$@re oinl e wppentepdr -
ticularly fromits external profile 98. Slight Lifting_of string_26 allows
skirt 72 t%fbﬁh?@P%¥e68aF@uﬁGVﬁaHg§F°22vé§V§oaﬁ §§WBWﬁrd9&°d#§éngﬁ§§§dfrom

: cess -96. ‘An alternate release is provided b otating ryunni ren
e on st Elomy o TRSE S (BTeastTs FTRPRETEe MHRLGs THITE I PHOTEReAn T ch

1 U BAG o 5 p Ha EE ienE e e
56. 10 ' In operation, well tool 24 is made up and connected to
casing hanger 22 and to running string 26 and is lowered
through the riser (not shown) into well bore, 18 until casing
hanger 22 is seated on seat 20, ae.shown in FIGURES 1 and 2.
.10 During make-up, support means 30 is actuated to latch to
hanger 22 by supplyinghhydraulic'fluid through line 60 to move
piston downward. Also this causes piston valve 70 to move to
its closed position. _ |
Cementing through running String 26, well.tool 24 and
15 stinger 28 is started when hanger 22 is landed on seat 20. On
.completion of the pumping of cement, a suitable plug or ball
is inserted in string 26 following cement to seat in the end
of stinger 28 when the cement is in place.
With cementing complete hydraulic fluid is supplied
20 through line 58 which moves a piston 46 to its unlatched
'position and moves a piston valve 70 to its open poeition to
~allow flow of washing fluid through ports 86, valve ports 88,
. ports 90, the space between rings 52 and 84, the annular space
between shells 74 and 76 and is discharged'throuqh'ports'78
25 toward the upper exterior of hanger-zz to clear cement par-
ticularly fron its external profile 98. Slight lifting of
string 26 allows skirt 72 to be rotated around hanger 22 as

. soon as pin 94 disengages from recess 96.



25 CLAIM5 1. A well tool conprising a tubular body having a

ngml ng stinger on its | ower end and neans for 5 . connecti ng to a
g-string at its upper end, renotely operated | atching neans on said
y~for engaging a housing, a washi ng skirt rotationally nounted on said
body above said.latching neans, said skirt having a dianeter and height = (s
sufficient to 10 = - extend downward argund the exterior of the-uppe_r end -
of a housing supported by said |atchi ng means on said tubul ar body, said .
skirt having i naar ddytdmmate peléase ndanspyowidet Ny f h:mtdtdagmrumﬂitng)n o/
fromthe interior of said body to said skirt ports, and renotely 15 o
control | ed staling RSanthiich seothtesibodpnddinandt 86n nEhis. allowswadnuagol
-according to_claim.1 including means connecting to_said_val ve means and

‘sai d | at chPRdOFEarding W&er’f’%ﬁﬁ@ Wm%dwoansﬂdbeﬁwaﬁéhtgautafaﬂ@l up . o
latching r esgorbsuls\ﬁes pfsr,gosr?u&g lé%plmlbed t4% aallow:l.ng pin 51 and o

05 1ock1ng ring 52 to retract from locklng groove 56.

10

.15 :

20

25



- connecting neans. 3. A well tool according to claim1 including neans
preventing relative rotation of said skirt with respect to a housi ng
carried by -said: Iatchlng 25 means. - 4. A well tool according tbo
cl @&ism 3 wherein said rotation prevention nmeans is disengagable by lifting
said skirt and said latching neans. 5. A well tool according to claim1

rein said 5 val ve means is a pressure responsive piston valve. 6.
A wel |l tool accordlng to claim1 wherein said l'atching nmeans includes a _
Qﬁessure responsive means for Iatchlng and unl atching said body to and from
the housing. 10 7. Awell ol. according to claim1l wherein said
t ubul ar body incl udes an upper tubuTa Pody with said washing skirt and
sai d valve means nounted thereon, &adms | ower tubul ar body threadedly
connected to said upper tubul ar boﬂy’mrth sai d | atchi ng neans mounted on 15
\sai d | ower tubular body. 8. A well tool according to claim1 wherein said
| at chi ng. means i ncl udes a pIurallty as radially .

1. A well tool comprising a tubular body having a

_cementing stinger_on its lower end and means for
5 ccnnecting to a running stting at its upper'end.
‘remotely opetatedllatching'means on said body for
engaging a nouéing, a washing skitt rotationally
mounted on said body above aaid latching means, said
skirt having a.diameter and height sufficientﬂto
10 extend downward around the exterior”of the upper end
. of a housing supported by said latching means on sald
tubular body, said skirt hav1ng inwardly facing ports,
means prov1ding fluid-communicatlon from the interior
of said bo&y to said ski:t'ports; and'renotely
15 | ccntrolled valve means in said fluid communication
means. | | -
2. A well tool according.to claim 1 including
';means connecting to said valve means and said latching
means to open washing £luid flow and unlatch said
20 latching responsive to pressure fluid supplied_to said"
ccnnecting.means;'-' | | | |
3. A well tool according to claim 1 including
-means for preventing relative rotation of said skirt
-:-w1th respect to a housing carried by said latching
25 . means.. . |
-

(I



‘novabpe | atching el ements, a piston having a cam surface, which engages

at ching el enents and in 20 one position canms said.elements into

¢ g engagenent .with the housing to be supported thereon.- 9. A well
todl_According to claim8 in. conbination with a housi ng havi ng an i nternal.
. groove in its upper portion sized to receive saird latching 25 el ementss
'so that said housing is supported on said - --10- tubular body. 10. A well

- tool conprising a tubular body having a cenenting stinger .onits: 1 ower end-
~and nmeans for connecting to a running string on its upper end, 5 .
pressure responsi ve housing supporL geans nounted on said body, pressure
responsi ve washi ng means mounted on Sai d body, ‘and neans for supplying
pressure fluid to sgj dzuepa ttosank cotd iny S C1sshiNyherain swial suppl y
nmeans being interconnected wher eby fltuid 10 - pressure supplied to _ \J_
rel ease sai d suppritiore prevast opaeansiid Wstengagakdies byl Lifcind | t ool

-conprising a first tubul ar nmandrel having a cenenting stinger. ext endi ng
therefronrand ggald skirt and said latcd1ng means.

5. A well tool accordlng to. clalm 1 whereln said.
‘5 - valve means ;s a pressure respon51ve plston valve.
6. A well.tool according to claim 1 wherein said
1atching means includes a pressure_responsive means |
for“latchind and unlatchﬁng said body to and from the
housing} |
10 B '_ 7; A well tool'acooéding to.claim 1 wherein said
| tubular body 1ncludes an | upper tubular body w1th said
~washing sklrt and said valve means mounted thereon,
'and'a lower tubular bodyithreadedly conneécted to sa1d
upper tubular body with sald latchlng means- mounted on
15 sald lower tubular body.?
| 8. A well tool according t0jclaim 1 wherein said
,latching means includes é_plurality.as radially
'movable_latohing elemente, a piston having a cam
Surface_Which engagee Said latching elements and in
20 _ one.position.cams'said elements into latching -
engagement.with the. houSing'to be supported thereon.
_ 9; A well tool accordlng to. claim 8 in. |
combination w1th a hou51ng ‘having an internal groove
in its upperfportlon 31zed to recerve said latching

25 - - elements so that said housing is supported on said

Iwmm



¢ upwardly facing external shoul der, an annular latching 15 - hou5|ng .jk '
- engagi ng said mandrel shoul der and having a plurality of wi ndows, i
plurality of -lat.ching el ements with one of said elenents in each of sald '
mnndoms . a flange surrounding said mandrel and-engaging the end of said

t chi ng housi ng.and having nmeans for. 20 preventing rel ative rotation
of said flange and a housing, pressure responsive neans for noving said
“latching el enments outward into | atching engagenent. with a groove on the -
\nteri or of a housing, neans retaining said flange on said first mandrel, a
second 25 tubul ar mandrel connegjed to said first mandrel and = - 10a .

“havi ng an upwardly facing external shoul der, a wash housing surrounding
sald second maneieh 1 & chbedpagi ng said second nandrel external shoul der, a
hol | ow skirt supported on said wash housi ng and having inwardly 5
-¥a0|ng ports, said b&ira Wékﬂntqpkadqmgﬂwsnnqua'umbnhamebcﬁhaMawﬁagupper
duter dianeter of the housi ng and dependi ng a substantial distance bel ow
sai d flange to eemeNEing cxtingarian idfs thewesktend @ndhoesingg forof i | e, neans

connunlcatlng fromthe interior of said
_ connectlng to a running string on its upper end,

5 ~ pressure respons1ve housing support means mqunted on
said body, preséﬁre reSponsive wéshing means.mounted
on said body, and ﬁeans for sﬁppiying'préssufe fluid;

:tq said support meané and to said washihg means,.said
.supply_méans.being in:érconnected whereby fluid
10 préssure supplied to release said support means also
"opens'saia washing meansl' |
11. A well_foél'cdmpriSing a_first tubular mandrel
" having a gemehting Sﬁinger_extending therefrom and an
upwardly'facing'external'shouldgr,'én annular latching

15 housing‘engaging'said mandrel shoulder and having a
.plurélity of windowé,'a pluraliﬁy-df iatching elements
with one of said elementé-in each of Said_windows, a
‘flange surrounding said mandrel-and-engaging-the end
.of said latching housing ahd having meanslfor

20 'preQenting relative rotation of said flange and a

| 'housingg pressure fesponsivé'means for moving saié
latching'elements 6utwéfd into.latching engagement-
with a groove on the intetior of a housing,'means
retaining said:fiange.on said first mandrel, a sécond

25  tubular mandrelﬂconnedted to said first mandrel and

A
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10 - second mandrel to the interior of said skirt, pressure responsive |
% i.n said conmmuni cati ng means, and means interconnecting-.said pressure

pohsi ve l'at ch noving neans to val ve' means' whereby said Iatching w

gnts are rel eased when said val ve neans are open 15 f or washi ng.
12 A_mell tool constructed and arranged substantially as hereinbefore -‘si
~-descri bed MAth_reference to and as shown in the acconpanying draw ngs.
| ~

- 10a < -

having an upwardly fac1ng external shoulder, a wash oo

-

housing surroundlng said second mandrel and engag1ng
said. second mandrel external shoulder, a hollow skirt
supported on said wash hqu51ng and hav;ng-inwardly
5 . facing ports, said skiftéhavingha larger inner
diameter than_the upper duter diameter of;the-houslng
and depending a suhstantial distanCe below said flange
to allow direct Qashing df thelexterio: housing
profile, means communicaﬁing'from the interio; oflsaid
10 _.second mandrel to the_inéerior of said skirt, ptessure
responsive means in'said?oommunicating means, and
' means intereonnecting said pressurehresponsive latch
,moving means to valve means whereby sa1d latchlng
-elements are released when said valve means are open
'-l5 for wash;ng.
12. A well tool conséructed.and anranged'
snbstantially as heteinbefore'described with reference

_ to and. as shown in the accompanying drawings.

AR



