-1- 212 903 3 VALVE -2- This invention relates generally to valves
useful in reservoir and well testing and other .operations froma float- 05
ing-.drilling or workover vessel. It relates specifically to a cbnbinati%n
| ybri cator and retainer valve which may selec- tively prevent fluid flow#n
one or both directions in order to preveg%_inadvertent escape of fluids
into the environment and to allow for a chanber.- within the test or work
string for 10 the introduction and runni ng of various domnhoz g§£g§53
Generatly when it is desired to determine the well or reservoi %p' P Al

.of a well drilled in offshore waters froma floating drilling vessel,
tubing is run fromthe vessel to the producing formation that requires
testing. Surrounding 15 - this tubing fromthe drilling vessel to the sea

floor is a device called a riser which aids in preventing inadvertent
escape of formation or other fluids into the environnent. Below the riser:
is a blowut preventer stack to prevent the flow of downhole fluids to the
surface, if necessary. The 20 | ower end of the tubing is usually
connected to various testing devices and the upper end is connected either
40 a flow diversion device which diverts the flow of formation fluids to

certain surface test and storage equi pnent or is
T |
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connected to a pressure containment device such as a wireline 25 stuffing
box which allows the introduction of wireline into the tubing while the
tubing is préssurized within fromforma-*tion fluids. Typically, there is = _
al so connected to the tubing string a naster valve generally referred to a%aé

‘a subsea“test tree -3- (SSTT). The supsea test tree is a remotely =~ 7
controll ed device to prevent the flow of formation fluids to the '
envi rondght in case the drilling vessel has to nove fromthe well site in

an energency such as a severe storm The tubing string above the 05 SSTT
may be unlatched fromthe top of the SSTT by an integral part of the SSTT,

| eaving the | ower portion of the SSTT within the bl owout preventer stack.
The | ower porti gpief irveritddin Stéldtges Sgenepalled tby wdlareSSTiseduhinn turn
I's supported by a | anding device within the well head. 10 When t he
upper test reservgiof andbiwvedli sestingchrd btbhert bpesstions hEroppar flest-
tubi ng may contain pressurized forma- tion fluids which could escape into

t he e®s r odnont drilddngc omt workeven yessedanndt. relatefespasifigaleyftai ds

have been prevented from_escapi ng by retainer valve whi,ch would 15 o
prevent pr&sSEMPiPALIQDS ,lbxi:,r2§ F‘n&.n%Ar’F&tﬁé'F‘e&'e\)’ia&é’et ;,7\%_\1(9& I‘%?Ycoﬁﬁj{'@ﬁ'e'd to s
the test string. of _tubing S 2 dubri.cat or | . QW I
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string. to prevent inadvertent escape of fluids into the environment

v

and to allow'for'a chamber within the test or work string for
10 the introduction and running of various downhole tools.
Generally wﬂen it is desired to determine the. well or
reservoir potential of a well drilled in offshore waters from
a floating drilling vessel, tubing is run from the vessel to'
the producing formation that reéuires testing. Surrounding'
15 this.tubing from the drilling vessel to the sea floor is a
device called é riser which.aids in preventing inadvertent
escape of formation or other fluids into the environmeﬁt.-
Below the rise; is a blowout preventer stack to prevent the fﬁ;
1flow of downhole fluids to the surface, if necessary. The
20 lower end of the tubing is usually.connectéd_to various
tesﬁing-devices and the upper end - is connected either to a -
flow diversion device which di#erts the flow of formation | y
fluids to certain surface test and storage equipment or is .
connected to a pressure containment device such as a ﬁireline
25 stuffing box which allows the introduction of wireline into
the tubing while the tubing is prgssurized within from forma-
tion fluids. |
Typically, there is also connected to fhe tubing string a

master valve generally referred to as a subsea test tree



If this lubricator section was placed above the drill floor of 20 t he
drilling vessel, it often was quite a height above the nor nal persoqn?l
worki ng surface and difficult to manipulate. A lubricator valve was™*

deygl oped that could be placed bel ow the drill floor at a presel ected depth
within the riser: This device contained a_nethod of preventing the flow of
25  formation fluids to the surface thrﬁﬁqh the flow path of the tubing

d I I | | th i zed fluid b t he .| icat.
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drilling vessel by hydrauli'c 05 pressure applied through hydraulic |ines.
As can be semsrgditoe, suclD 48 fd ectiirev aitoem.erheutaBingosgring habdwe rthe
associ - ated operating equipnent to performthe required functions. It is
desirafbe t3STRomapdratunldiched franydhe rtop @fe thel \SSTThby wnl [ingegiradm
both functions. The present invention.is a 10 conbi nati on | ubricator and

fetai ner varagt ok the SShstlastiag ther dowerf porkdonoofethet FFET whkhinent

the fl f fluids i both directigns, yet still allow j
ener gency <% Fdpody GPFeveatat rabadk.  oPRS LARpEPPRELDNSEnehaltoEt o

kiV'"_the g%%ing is suppotted by the SSTT which in turn is supported by
B -a landing device within the wellhead. '

10 When the upper test string of tubing is unlatched from
the SSTT, the upper test tubing may contain pressurized forma-.
tion f1ﬁids which could escape into thé'environment if not
contained.in'somé manner. In the past these fluids.have been
prevented from escaping by a retainer valve which'would

15 - -?reventfpfessure fluid from escapiné. : | |

Another device typically connected to the test sfring of
tubing wés a lubricator which would allow the introduction of
W, a wireline-tool'string or other devices into the test string.

If this lubricator section was placed above the drill floor of

20 the drilling vessel, it often was quite a height above the

normal personnel working sﬁrface and difficult to manipulate..

¥ | A lubricator valve was'dévelopéd that coﬁld'be'placed
below the drilllfloor at a preselected depth within the riser.
This device contained a method of preventing the flow of

25  formation fluids to the surface through the flow path of the
fubing and once closed would allow the pressurized fluids
above the lubricator valve to be bled off and the tubing

string above the lubricator valve to be used for the
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Unit ed- - St at es Patent No. 4,197,879 discloses a |lubricator val ve

simlar tpgot her such devices. This valve shows a rotating ball that does
ongi tudi nal Iy and hol ds pressure from below. However, unlike the_\

not . nove

prese

nt

i nvention which hydraulically fails in the closed p03|t|on R \

M

preventing 20 upward fluid flow, the '849 valve will remain-in either the”
open or closed position upon failure of its actuator system Therefore, if
it hydraul iagkbjuttiba of tbelspintpothéi tubinyeelihimatinpi tise i awkbardpen
posi tri'an and wi Il not prevent the escape of fluids into the environnment.
The presenfiubrieatovnand tubiyguabove ctisirille Toarol |ine pressure to

remai n open and

on | oss of such control_line pressure the valve wll
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ectively prevents flow in either one or both directions.
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fluid flow from 10 ~ above or allow "kill" fluid to be punped through
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It is de51rable to incorporate the two valves into one valve
that will perform both functlons. The present invention is a
combination 1ubr1cator and retalner valve whlch is constructed
to failsafe and to selectively prevent the flow of fluids in
~one or both directions, yet still allow,-in an emergency
situation, for "kill" fluids'to be  pumped through the valve to
"kill" the well. = | ' | -
United~States Patent No. 4,197,#79 discloses a 1ubricator_'
valve simllar to other suchhdevices. This valve shows a
_rotating ball that does not move loncitndinally.and holds:

- pressure from below. However, unlike the.present invention
which hydraulically fails in the closed position preventing
~upward fluid flow, the '879 valve will remain- in either thes
open or closed p051tlon upon fa1lure of 1ts actuator system..

Therefore, if it hydraullcally falls in the open p051t10n, the

. valve remains in the open pos1t10n_and will not prevent the

escape of fluids into the environment. The present invention
may utilize positive control -line pressure to remain open and
upon loss of such control line pressure the valve will close .« -
United States Patent No. 4,253,525 discloses a retainer |
valve that hydraulically fails_in'the open position allowing

the passage of fluids by the valve and into the environment.
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valve. It is an object of this invention to provide a new and i nproved
val ve that conbines the functions of a lubricator and a retai ner valve,-
faids safe, and 15 permts "kill™ fluid to be punped by the val ve.
Agearding to one aspect of the present invention there is provided ady
| ubri cator-retainer valve conprising, a body having a fl oway 't heret hrough,
" a co-operative valve menber and seat controlling flow 20 t hrough the
fl onmay, said val ve nenber bei ng nowal® e al ong said fl oway, neans for
movi ng sai d val ve nenber between open and closed positions including a
first pressure reSbendfes wakverwikporels (RF $FBfF M @iF®Tom a contro

| i ne connector, a _two-pQositign ndrel 25 J bl e .bet
first positi .\m i n%FEﬁlPHeigaFggs?énbe$°Y%v?ﬁ’ g&%d"n’g\%eﬁ %&r?% deg 2econd
~position in which the valve, LS. i O 11 1Y, ' |ﬁ%@p I
bei ng arranged topgﬁ§5§ néh5H§P§§£%% %%$%ﬁ§%€ %ﬁﬁggrﬁEQQﬁsgﬁhe e&%fF%ﬁ?ns'
said closed to op&gmpgaithguﬁﬁeghénv§f¢g;first position, 5 and
e S

pressure responsi atch neafis ‘I ncl uding a second pressure responsive

nmenber exposed to a segaRdpPe8SAtT nvént fod el ¢h | asbinEatieor rel easably
jatching the mandrel means to said housing in said first position in

response to pressifufckiphscdft ehéaldbricator and retainer valves
¥~- selectively prevents flow in either one or both
&“f ' . directions. It will, through a retainer lock
mechanism, allow the valve to prevent'fluid flow from
10 above or allow-"kiil“ fluid to be pumped through the
valve. |
It is an object of this-inventioh to provide a
new and improved valve that combinés the functions o§
-a iubricator and a retainer valve, fails safe, and
15 permits "kill® £luid to be pumped by the valve.
According to one aspect of the present invention
s ‘there is provided a lubricator-rétainernvaIVe_
N comprising, a body having a flowway therethrough, a

‘co-operative valve member and seat controlling'flow

o

20_'. through the flowway, séid valve member being movable
-élong said flowway, means for moving-séid'valve mémber
between open and closed positions inciuding a first
' pressure responsive member exposed to pressure fluid
from a control line éonnector, a two-position mandrel
25 . means movable between a first-posiﬁion in which the

valve member is in closed position and a second



10 second pressure responsive nenber, said mandrel neans arranged
bei ng such that when latched to said housing any force applied to nove said
val ve nenbfg toward open position place$ sai.d mandrel neans in TN
conpression.. 15 _ “According to another aspect of the present LA
I nvention there is provided a lubricator-retainer valve conprising, a body
havi ng a fl owway therethrough; a valve actuator in sliding sealing

engagenent with said body; resilient- eans: urging said 20 act uat or
toward a first position; a piston on said actuator in sliding sealing
engagenent with sposivbely Emdvpielithagaiae membercd® A8 oPedi d chanber

- exposed to pressure fluid froma control |ine connector which when

 pressurized urgesPR¥FHLIGR 32T Rapdreheanans Peling arranged, to,epgagei ng

- valve seat carried by said actuator: a travelli bal |  val nenber, carried
by 7 ai o act eporeiarens Agelne R A Ve emp < KE R 9RE, T

t hrough said flo ikl ' Yoy i C Liseal 1y

engagi ng sai d bal -v%?élewmraurgéel? #‘gg{%% temﬁ?g %a%&a?\}gsﬁ:e%%gﬁ%égﬁf\een

open 5 5  and gh@spreHOsid | HspenSildl R MYanD 9T 101IWGCR SREnki I St
and second position; a mandrel carried by said actuator below said ball -

val ve nmenber and pfegdére responsive member exposed to a second

pressure fluid from a loék connector releasably . L
latching the mandrel means to.said housing in said
- first position in respoﬁse.ﬁo-pfessure'applied.ﬁo said

10 second pressuré responsive_member,-séid mandrel means
arranged being such that when latched to said hdusing
any force applied to move said valve member‘toward'
open position places.said_mand:el-means ip‘
.compression. -

15 | Accbrding_ﬁo another aspect of the present
invention there is provided a.lﬁbricatot-ietainer
valve comprising, a body having a flowway
therethrough; a valve actuator in sliding sealing

engagement with said body; resilient means urging said

'20 - actuato; toward a first pbsitioﬁ; a pistoh.on said -

| -actuator in sliding sealingJengagement with said bddy
and-pkoviding parﬁ of a control fluid chamber exposed:
to pressure fluid from a control line'connector which
‘when pressuriéed urges said actuator to a second
25 --poéition: a floating valve seat carried by said

-adtuator; a travelling ball valve member carried by



path of travel of the ball valve nenber when travelling fromsaid closed to
epen position; force 10 transmtting neans between the ball val ve
merber and mandrel ; nmeans rel easably l'atching said mandrel to said body
wi%#h the ball valve menber in closed position; and pressure responsive
nmeans ‘exposed to a second pressure quiﬁ%fron1a | ock pressure connect of 915
for operating said rel easable |atching ans. The invention will be ™%
descri bed now by way of exanple only with particular reference to the
acconpanyi ng draw - dr aw Ngs: . Fi_gyre L. isS.a:8C t

Q%gd é&&%}e?zd ahd rﬁ%Zo e'ija%lie Ar‘%l gglﬁgggg? L&

Il lustration of an shore St systeme | S I nvention

Figures 2, 3 and 4caﬁ§,f<§f- | hiddgistdaAld FidwRbayl; IR idFPied by

_ lubricator-retainer v e of this inventi.on show ng the valve open in
-Figure 2, closed igaid Bod@y andrgbderecitaQ19s @thgial inggeatd4badd valve

Fi gures 5A through 5D are continuation views.in quarter-section
illustrating a val nemipensts undteake rthe baldovadivee memblert besweaneopenn with
the valve in |ocked closed position; and Figures 6A through 6D are views
simlar toS5Figuresad ¢losrdPSBT tiarh ashSaid Astiuatest mgves bateen - open
Fosition. In Figure 1 the drill_vessel_indicated %gnerallx ,
_ _ said first and second position; a mandrel carried by
¥ ~ said actuator below said ball valve member and in the
_LJ3 . .. path of travel of the ball valve member when
travelling from said closed to open position; force
10 _ transmitting means between the ball valve member and
mandrel; means releasably latching said mandrel to
said body with the ball valve member in closed
position; énd pressure responsive means exposed to a
' éecond pressure fluid from a lock pressure conﬁector
15 : fdt_operating said releasable-latching means.
The invention will be described now by way of
example only with particular reference to the

accompanying drawings. In the drawingsg-

- Figure 1 is a schematic illustration of an

B B

.20 - offshore test system eméloYing this invention;

~ Pigures 2, 3 and 4.are schematic illustrations of

we

‘the combination lubricétor-retaingt valve of this
invention showing the valve open in Figure 2, closed
in Figure 3, and locked closed in Figure 4;

25 Figures SA through 5D are continuation viéws in

guarter-section illustrating a valve constructed in



at 11 is testing production of well 12. As is conventional practice, the

wel | head~-i-nc] udes the bl owout preventer stack 13 in which the tubing string
10 . 14 i s ¢pupported At the upper end of the tubing string the -
subsur face séﬁety val ve tree, indicated generally at 15, is positioned gﬁﬁ-
wi thin the bl owout preventer stack. |nmediately. above the subsurface safety
val ve and 15 . I mredi ately below the drilling floor, the

| ubri cator-retainer valve of this anéation is indicated generally at 16

and 16a, respectively. 1n conventional manner the test string 17 in which

t he |ubri cat or - r eReFPEFaRGSE ekt Ehipcnvwantion widh dde ]?1@12@ lnl bi ts .
upper end with a fenpvable top or cap 18 or_-other type of upper |ubricator
vgrve nechanisn1t%°€?%€i °??§)9?ﬁé% i®M ools into the string. By

mani pul ati on of the cap; 18. 2 | or.-ret.ainer_.val.ves 16 and 16a,
tool s may be 25 ?ﬂ%#%d%%ce%dé ir}'ﬁ}f%é{pﬁﬂdcﬁt%rcﬁ SHTYE SHEAEENSCe, as _
~desired. Normal #eghros OSMCER QLK 4D QR GATTHE -]%%gr t t ubi ng
14 and the upper sf?iﬂg 17 in the%onvent%ngee%ﬁ%eer .1 er?gzé%gidsqg’em red
to renovesupper sépemopdgitidie. | atch which forns a part of the SSST 15 is

rel eased and the upper string may be 5 - renoved | eaving the | ower
portion of the SSST inIn Figure 1 the drill vessel indicated generally .

‘at 11 is testing prodﬁction of well 12. As is
conventional Practice; the wellhead includes the
blowout preventer stack.13 in which the tubing stiing

10 . 14 is supported. At the upper end of the tubing
String'the subsurface safety Valve'tree, indicated
generally at 15, is positioned within the blowout |
preventer stack. |

Immediately above the subsurface Safety_valve and

15 " immediately below the drilling floor, the
lubricator-retainér-valve of this invention is.
indicated generally at 16 and l6a, respectively. .In
conventional manner the test string 17 in which the

- lubricator;retainer val&es are located, is provided at.
20 : its uppe: end with-a-removable top of‘cap 18 or otherl.
 type of upper lubricator valve mechanism to provide
for lubricating tools into the"string;.'
By manipulation-of:thé cap 18 and the
lubricator-retainer valves 16 and 16a, tools may be
25 introduced intq-and withdrawn ffom.the hole, as

desired. Normal test production will be carried out




place. At this time the lubricator-retainer valve 16 is closed and retains
the fluid within the.string 17 as the string 17 is raised into the drilltng
vessel 11. 10 Al so, both 16 ‘and 16a may be used to seal from
absge to pressure test the integrity of the test string 17. Figure 2
illustrates schematically a valve in accordance with the present inventi,qn.
The val ve 15 i ncludes a valve nmenber and nmay take any formbut is «1

~preferably a ball valve as indicated geperally at 19 which is noved between
open and cl osed position by reciprocation of the actuator 21. The actuator
21 i's urged upvar diyrduinrthe’ Auing QW RadPRhkE! uPPebYsEPing 177 £81 thent
‘means, such as the spring 22. The actuator is urged dowwardly by pressure
Wi thin the pressurcomyaiticinal3 mafnineat. vWhen tilkeigpgesitedetof ronsson 24.
‘Thus, as in conventional subsurface safety valves, the valve 19 travels

Wi th the actuator Wpemdtiningudd tthe23atch whhehcEosms popartoof sthewn in
Figure 3 by the spring 22 and downwardly to the open 10 position shown
in Figure 2 by theS$S¥ ckS dis predeased andi §bgi URPRLt REXringnBeY P8, Wth the

valve in closed position, as shown.in_Figure 3,
; 5 P removed leaving the lower portion of the SSST in

. place. At this time the lubridator-retainer valve 16
¥ " is closed and retains the fluid within the string 17
.as the string 17 is raised into the drilling vessel
11. | |
10 ' Also, both 16 and 16a may be used to seal from
above to pressure test ;he_integrity of the test
string 17. N
Figure 2 illustrates schematically a valve in
'.achrdande with the present invention. The valve
15 includes a valve member and may-take any form but is
preferably a ball vélve_as indicated generally at 19
.&J- . which is moved bétween open and closed position by
reciprocation of the actuator 21. The actuator 21 is

urgéd-upwardly toward valve closing position by

",

20 - . resilient means, such as the épring 22. The actuator

is urged downwardly by pressure within the pressure

]

 chamber 23 effective on the upper face of piston 24.
Thus, as in conventional subsurface safety valves, the
valve 19 travels with the actuator 21 and is moved to
25 the closed position shown in Figure 3 by the spring 22

and downwardly to the open



"kill"™ fluid can be introduced into the tubing and punped down 05 agai nst

t he top,q? the ball valve. This pressure exerted downwardly on the bal
.val ve wi4%# cause it to unseat and nove t'owar ds  open position in the
cconvent.i onal manner when for some reason the control pressure chanber 23
cannot be pressurized to nove the valve tgcppen'position. Thus, in the

a

event  of 10 | oss of control pressure an ninability to pressurize the
chanber " gRGwa2 19 18 ghf'ﬁ £f3 el YReURRRRCIIRI P e ddudd FPYFat e -
val ve 19 tgoEFgéé posrtlgh % S eﬁ% Fﬁgure 3. Irﬂréﬁﬁctlon of "MII"

fluid intoyiRRiMaLNE PhihbEE ijectlve downwar dly on the.val ve nenber and
nove the val ve nenber away 15 fromits seat and rotate the valve toward
open position twiphrghé vakveninodlosednposition) "as|shaownniterFbgwergedcy

—

condi ti ons when control pressure cannot be exerted upon the chamber 23. In

‘accordance"kilh"t ilgidnoant benintrodugrd i intm therduling and pumpeds dowaed.
The mandrel may be separate fromthe_actuator 21 and valve 19, if degsired.

V%eregé baRrgaiBple the (oW jofedth ?tbﬁ§lpﬁ@4gﬁam)FQ%%ER%&%FW?? eeertedat or -
21 th t Kk ti th d

supggrtgsahgwﬂﬁ §Z¥n°Pﬁ§ﬁ9a#9él ﬁgc#g§gd°55§$t$g Qoﬁéﬁﬁgg?gﬁﬁiqﬁggéES
A Pressur e, Le3pa0sLxen' SheRopbl o1l hfHfithod Qfdrt 362"k cli2®

mandrel 257Tn " a poSs el Nt ai f %he va ve he cl osed position,

as shown 'eeﬁgaﬂr end cBhecbtl pasaluge @mmbaearz% wa@w:aw ﬁﬂEdé#i@.%édUgS

26 carried in the mandrel 25 which are cooperable with a shoul der
to move the valve to open position. Thus, in the event of

10 loss of control pressure and an inability to pressurize the
chamber 23, the spring 22 will be effective upon actuator 21
to move the valve 19 to closed positioh, as shown in Figure 3.
Introduction.of ‘"kill" fluid into the-velve will be effective
downwardly on the valve member and move the valve member away
15 from its seat and rotate the valve toward open position to
permit the introducglon_of "kill" £luid under_emergepcy
-conditions when. control pressure cannot be'exerted upon the
chamber 23; | | | | .
In accordance with this invention a'twoeposition mandrel
20 25 is provided,-_The mandrel may be . separate from the actuator
-21_ahd valve-ls,'if desired..'Where a ball vaive_is utilized,
it ie preferably attached to the actuator 21 and is reciprocal' :
thefewith;_ In its up and locked positien the mandrel supports
and maintaiﬂithe valve 19 in closed position. (See.Figure.4.)
25 A pressure responsive releasable latch means is provided
for locking the mandrel 25 in a position to maintain the valve
19 in the closed position, as shown in Figure 4. |
The releasable latch means pfeferably includes lugs 26

carried in the mandrel 25 which are cooperable with a shoulder

A



27 in the housing to hold the mandrel 25 in its upper position where it
prevents downward nmovenent of the valve 19 and maintains it in its closed
pasi tion. The rel easable |atch nmeans al so includes the piston 28 05 = which
preyi des a l.ock-out member engaging the lugs 26 and extending them and g3
hol di ng them in engagenent wi th the shoul -{\der 27 when the | ock-out piston
I's noved upwardly by pressure within the thanber 29 acting on piston.31 to
posi tion t h27|iekthatheising 28 hald the mandred. 28hdn ptssupperi posdfdvad
10 fromthe chanber 29 the resilient means, such as spring 32, returns

t he | ook- ouWhe¥et 4% (Rreventsovdewpward savesrstn aih theuvaive 4% #d The
mandrel 25 in¢ludes a, downwardly facing shoul der 33 which is engaged by the
upper end JPRIRERIRSiHH BB TR Fiered Posifiann is in its upper position. -

Thus, i |- _tions.the |atchi . be utiljzed

L0 T b et 0" BB R R A B o,
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| ncl ude a bal ance chanber bel ow the piston 24, as will be 25 expl ai ned

*her ei nbel owittichthal shamberhehyaiiqiton pestons 3L tod pos it ot ol
li,ne in the conventional manner, and which may be pressurized to nove the
~acTuat or up%ﬁﬁ&r9u$opistpn 28 behind the lugs. When pressure is removed
iO from the chamber 29 the resilient'méans, such as spring Bi,
returns the lock-out piston to its lower position, shown in
Figures 2 and 3. |
The mandrel 25 includes a downwardly facing shoulder 33.
which is engaged by the upper end of the piston 28 when the
15 piston is.in it$ upper position.- Thus, in eme%gency condi-
tions the latching system may be utilized to assist-in forcing
the valve 19 to closed position. . For instance, if in an
-4-. emergency the valve is to be closed with a wireline extending

through the valve member, pressure against the lock-out piston

20 = 28 may be_utilized to assist in forcing the valve 19 to rotate -

o

'to-igg closed position and in doing so sever the wireline.

For this purpose the ball valve is coﬁstructed with a hardened

sl

cutting edge in the conventional manner. - The valve may
include a balance chamber beIOW'the piston 24, as will be
.25 explained hereinbelow, which balances the hydrostatic head of
fluid in the control line in the conventional manner, and
which may'be préssurized to move the actuator upwardly to
rotate the ball vaive 19 and cut any wireline extending

therethrough. Thus, both balance line pressure and the latch




rotate the ball valve 19 and cut any w reline extending therethrough.

. Thus, both balance Iine pressure and the latch . 12 control pressure may

be effective upon the ball 19 to urge it" to closed position. A single -
source of pressure may pressur- ize both the bal ance chanber and the el
| ock-out piston;, ghanber and this:pressurggagai nst the pistons 24 and 31
woul d be 05 ~é% ective to rotate the v 19 to closed position. In

nor mal operat.i t LCALOr nhebak s yal egd ™

Dot ween | hEP e Poe R rE Aap PE b RRE YR Ko e B e P e L g
and decr eagpng1Bie8S po8iWibhi."N AN8iaghkr sbubtessdr prebauber may. préssiidtl be
noted that 10 failure of the control line systemresults in novenent of

t he val ve tigecbethd thesbalancen champets anido the dosiksoudf miEtony chHambert hat
the valve will automatically act as a safety valve and prevent flow of

fluid fromande thdld .pressuesi againski the pigtonsa2becapdindddwoundd thee

tubing to force the valve 19 fromits 15 seat_to  "kil]" the well. Wen

it isVdesi effecsivel sasEotpteuphervalye nt? 140 £19%r4 RRPLti ni gh pressure
is renoved from_the control chanber 23 and t.he | atch chanber IS
pressurized. THPs TPETH QHet’F%’F&\?&Té%’F (ajlf“ afQrrEetgingT. VadYe YA on

b h ' . - . f | 2 ' '
posi 1 on’ vkl EeciBrosadas BRHERN, slle, P (o MhahTbEH TS el Bt .
19 to 0pencﬁ%§éﬁ'%Bsizﬁsngp5§ri§EEbQQiﬁ& HRY¥ BeWrB8sing pressure within .. ¥

P ENVR

the control pressure chamber 23. "It will be'noted_thét'

10 failﬁre of the control line sjstem results in movement of the
valve to ¢105ed position in response.to exténsion of spring 22
so that the vdlve will automatically act as a safety valve and
pﬁevent,flow of fluid from the well. If desired, Fkill“ fluid
may be pumped down the tubing ﬁo-force fhe.valve 19 from its

15  seat to. "kill" the well. |

When it is desired to.reiease the'uppér string 17 at the
'SSST, the.high pressure 1is rempvéd from the control chamber 23
and the latch chamber 29 is pressurized.. This results in -g;
movement of the valve 19 to closed position by the spring 22

ZC and movement of the lock-out piston 28 to its up position

 where it props-out the lugs 26 and_prevents,movement.of thé
valve 19 to_épen position. The upper string 17 may now be
drawn up info the vessel 11.without loss of fluid through the
open end of the bottom of the étring to thus avoid any possi-
25 bility of contamination by loss of fluid from thié string.
This Seqﬁence is also used to pressure test the upper string
17. — |
The latch system is constructed to failsafe in a position

where it will not interfere with normal operation of the valveli



drawn up into the vessel 11 without |loss of fluid through the open end of
the bottomof the string to thus avoid any possi- 25 bility of

cantami nation by loss of fluid fromthis string. This sequence is al so used
t d=pressure test the upper string 17. The latch systemis constructed to
failsafe in a position where it will not ygterfere with normal operation

the val ve

19. Thus, upon | oss of pressure from chanber 29, the sprin

£

32 noves t 3] atThHugp) Sipon t Doss Soflopre ponid | Hromhehiambér | 39 fothef &pefLhgve
on the lubricator valve and the val ve nay be noved between its opened and

cl osed posii2 omves Siwvkatich FBinhoes t (ks dewd Posihien whersaliteié&Onos
one in which in normal operation any hydraulic control failure noves the

val ve to cle&kartiss (9rthe lvkricatomyvalnstand the wvaosy mathi be meved

permtting "kill" fluid to be pupnped by the valve. If hydraulic control 10
failure ocQFSR 1S |RMNLL AN F1esRd |RAgition4 &5 Fhgvmodn FiFuresid or
‘nonoperative ition which will not interfere with operation of the valve
19 as saf ‘§ | ve or with punping "kill" fluids past the valve 19. In

dllustrated. WhiTe the valve Ts

Figures 5 and 6 @, Ju ef &d agh{94 "*?’H%;%%%%&%&ggr@ﬁ | g:??\éﬂa\(;%ohsagg . .

%
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val ve may be arranged on common side so t

e control Tine e
so that it may function as a SSSV, while still permitting

"kill" £luid to be pumped by the valﬁe. If hydraulic control
failure 6ccurs in the latch systeﬁ, the létch fails in an out
of the way Qr nonoperative position which will not interfere
with operation of the valve 19 as a safety valve or with
pumping "kill" fluidé past the valve 19.

In FPigures 5 and 6 a preferfed form of lubricator-

retainer valve is illustrated. While the valve is illustrated

in crpss-secﬁion..it will be éppreciated that the ports for

introducihg the several fluids into the valve may be arranged

In

on a common side so that the control lines may be in a single

- group extending up the tubing. Also, the trunnions about

which the valve 19 rotates are actually spaced from a dia-
metric plane of the valve so ﬁhat thef will engage the valve
ﬁember eécentrically to'causé the valve membef.to.rotate about
the trunnions in the conventionai manner.

 The vaivé housin§ iS'providea by the tdp sub 34, the.body
35, the down stop 36, fhe padkiqg'sub 37, ﬁhe spring housing
38, and the bottom sub 39. B .i. | -

The-body has.a‘flowwaj 41 which extends thé entiré length

of the body. |




- group extending up the tubing. Also, the trunnions about 20 which the

- valve 19 rotates are actually spaced froma dia- netric plane of the valve

so that they will engage the val ve menber eccentrically to cause the valve -

" menber to rotate about the trunnions in the ‘conventional nanner. The valveﬁgf
housing is provided by the top sub 34, the body 25 35, the down stop 36, '

t he packing sub 37., the spring housing 38, and the bottom sub 39. The body

has a fl ownay 41 whi ch extends the ent i | engt h-of the body. A B

- co-operativyebval ve menber and seat, indicated generally at 19, controls

fl ow t hrough the val ve. The structure includes the rotatable ball valve

member 42 which co- opeales opeklicie bhagll AEpkek Vangcatad iRaicareg The

bal | val ve nenber 42 rotates about eccentrically nounted trunni.ons 44 and

.- 45 to nove the valgendiaingeatt he,0peRtaBlsCE26R0tRE6LGH OPh M $H1¥E AV Otnof

the ball valve menmber 42 longitudinally of the valve body. Valve actuator
means 21 are provistedictarendniclydé® the rohatahlecbddl bealwe menieer afi2l

cl osed position. Valve actuator 21 is enlarged at 46 to receive the '
floating seat 43. viHehegloaoperatespwdhdsbeatinatningr vakvegseast4dhich the
seat. 43 can abut. __A suitable O-ring seal 48 between the actuator and the
floating seat 43 fhe balls@&ﬂgetHSWgBétﬂéeHPta?ﬂé abeyht 8FcoRtT EC i ded

at | mounted trunnions 44 and 45 to move the valve between
the open and'clqsed pdSition with travel of the ball QJ_
.vaive membef 42 lohgitﬁdinaily of the valve body. |
Valve actuator meéns 21_are ﬁrovided for moving
_10. the valve 19 between §pen-énd closed positioh. Valve
actuator 21 is enlarged'ét 46 tb recéive the floa;ing
seat.43. The enlargemént-provideé a shoulder 47
against which the seat 43 can abut: A éuitab;g 0-ring
se$1'48 between the aéﬁuat§r and the floating seat 43.
15 ' éeals therebetween;. The éétﬁator 21 is pro?ided at
its lower end with a plurality of collet fingers 49
which extend'downwérdly and surround the ball valve
" member 42; The collet fingers have inturned flanges
51 at tﬁei: lower extfemity on which the iock ring 52
20 | .is Supported;' A wiber_ring'53 is supportea.oh the'
lock'ring 52 and beérs against.the ldwef surface of
the ball valve member-42; 'Sp:inés 54 carried by the
wiper Eing'53 urge the wiper_ring.against the ball
' vaive membef to suppoft it.as it moves between open

25 and closed position. 1If déSired, pins 55 and 56 may

=

%y



"its lower end with a plurality of collet fingers 49 which extend downwardly

~and surround the ball valve nenber 42. The collet fingers have inturned
flanges 51 at their |lower extremty ol which the lock ring 52 20 is

~swpported. A wiper ring 53 is supported on the lock ring 52 and bears
agai.nst the lower surface of the ball valve nenber 42. Springs 54 carysjed
by the wiper ring 53 urge the wiper ring against the ball valve menber’ t o
‘support it as it noves between open 2515 and closed position. "If
desired, pins 55 and 56 ma 15 be carried by the rings 53 and 52 and
extend into the sb&céaﬁé%ﬁ%eh!!aﬁlﬁ‘%c’él‘ﬂg%oﬂ Aang | Jrand @xtend, Rt 505t i on
of these two rings. To avoid a fluid | ock JE#he ctuat or. 21 has vertica
slots 57 in its | SRBFecRAtEeen adjacsaycy %/ta@d\ﬂee‘tsne“caﬁeé&e“ﬁ ngers 49.

. Upward nmovenent of the.actuat ' ed 0 r BN the

“ body 35. A sui tablrgg:rag%?ﬁi é%t elrlrr‘:\é,\%%s‘:|é")sa¥|t){rrgqs/él'cled"lbc%/o4 ur gdzgt lr?eﬂggt E’g’tcgr' 21 up
toward val ve closipg Qg%héhgp' ?:Ohas v Jﬂvﬁam&?s 57 RPVieded dkrt BRg -
spring means, indicated generally at f%, I ch

o 5 immediately above the collet fingers 49. Upward

_ movement of the actuator 21.is arrested by the.

L shoulder 58 in the body 35. |

:kf ‘A suitable resiiient means is'provided to urge
the actuator 21 up toward valve closing position.

10 ' This may be

»n

ol



may include the inner and outer springs 59 and 61 conpressed between the
upper end of the body 35 and a spring stop 62 carried on the actuator 21.

05 4Bt its upper end the actuator 21 includes an extension sub 2la -
whi ch-carries the piston 24 and its associated seals, indicated generally \~
at 63 and 64, to provide a pressure respofddve menber for reciprocating the:
. actudtor 21. A seal, indicated generally at 65 and 68, seals between 10

" the extensi pmoviliefllbyatHet bpring mebnd4 indicovedrqémerally ibe23pakisiss
and 64 to provide a control fluid chanber 66 which may be pressurized

t hr ough t hemdyningludenéheoingerornd’ duterorapringse G rasht 6 bncafiptéesed
actuator arm By pressuring up the chanber 23, the actuator 21 is driven
downwar dl y Pgtwsen &bgpuppen irndpef ngheebedy23Saatd oy esphingakton2 620 its
. open position, as_shown in Figure 6.  \Wien the pressure is renoved fromthe
" chanber 23,c?ﬁﬁ‘?ﬁrPﬂgtﬂﬁaﬁgtgétgfpaﬁds to nove the actuator 21 upwardly

and nnﬁﬁ t he balé.42 to its_clo§§d_ 0sitjon shgrn.inlﬁagure 5. 20 ., A

seal, PRdicated §EnéFEl UFPSE &%t 12cERaker het \LRGLEdES H 3Ry e¥5er7dorhe

actuator 21....Thi c | ' w_af_ £l uilg t 0 Iy t h '

act uat or 21,5u8rggénﬁaggm%%%?gg%rteeg%urpg'sftiocr)lm eia%élt gg‘;ﬁé%#‘%%%]@ss’ 3

63-64 of thdnddcated geheranlp4avhkshanaubs, i i?&-év' :E&!émé gugh the

valve as it 25 moulg apply gﬁ upmgrd pres%u?g o the plggg%gganq seal s

the spring ebspbasivé nambliCHokheesRprEaFERASLRS AdtdEatesh Wile not ¥

usual |y enployed with a shallow installation, it is preferred to provide a

‘bal ance for the Aydeadiatindikagedoigenetiallyn athsscaid @8, isealodbopasaii ng -

t'he actuator when the - _ : - I
10 the extension sub 2la and the top sub 34 and cooperates with

the seals 63 and 64 to provide a control fluid chamber 66
which may be pressurized thrdugh-the control line connector 67
to control rgciprocatioq of the'éctuator arm. .By pressuf%ng
up the chamber 23, the actuatof 21'is driven downwardly to

15 - compréss the spriﬁg means 22. and move the ball 42 to.its”open
position, as shown in Figurels. When the pressure is removed
from the chamber 23, the spring means 22 expands to move the
actuator 21 ﬁpwardly and move the ball 42 to its closed "
position, shown in Figure 5. |

20 A seal, indicated generally at 69 and 71} seals between

oy

the body 35 ahd ghe.actuator.ZI. This seal confines flow of
.fluid.to the bore through the actuatér 21, prevents downhole L
pressuré.from being applied to the seals 63-64 of the actuator |
piston 24 which would inhibit pumping through the valve as it
25  would apply an upwardlpfessure to the piston, and seals the
. spring chambé¥.72 in which the spring means 22 is iocated.
While not usually'employed with a shallow ihstallaﬁion; it is
preferred to provide.a balance for the hydrésﬁatic'head'of

fluid in the control line for operating the actuator when the




installation is at a substantial depth to elimnate the effect of this
hydrostati c pressure on operation of the valve.. For this purpose, a
bal ance |ine connector 73 connects the chanber 72 to a balance line 5

extending to the drill vessel.

‘out the other

By filling the balance Iine and the control
line with the same fluid, the hydrostatic head exerted by each wi Il bal ance
and the actuator piston will be controlled solely by the

«d

spring means 22 and the pressure applied 10 in the control and bal ance

‘line. Pressure may be applied in the

bal | val ve nenber 42, such as in casesqa%ere it must be closed with a

~wireline in place and additional upward force is needed to assist the bal
énstppdathenyis cat e sypstantinl deptdc &or @ddddngiteh this

valve in 15

. invention,

fiést positgon i nthRi eREeRE of) vl

o S tionin waich the 20 o ra .

ene"a Socone posicn, n MLEn (06 2 cullie PR WP

the mandrel 25. +Qo§h?8£8r57§tc Enééggwﬁﬁélé4§h3¥¥”i?
c and 1n F gure

the val ve nmenber

a two-position mandrel is Erovided.mhich i s nmovabl e between a

ld H&i%HQEGEEWEth

I'n osed posrtion, the position |

occupies i th the.yabi@idg to th&BIPEI1 | FedEN PA tFiQNing the balance

X
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'line and the control line with the same fluid, the

hydros;atid héad exerted by each willibalance'out the
other and the actuator piston will be controlled |
solely by the spring means 22 and thé pressure applied
in the control and balance line. Pressure may be
applied in the balance line* to assist in closing the
ball valve member 42, such as in cases where iﬁ must
be ciosed with a wireline in place and éddi;idnal
upward forcé is needéd té assist the'ball valve in
cutting the wireline in closing.

In accordance with this invention, a tﬁo-position

mandrel is provided which is movable between a first

‘position in which the valve member may be locked in a

closed position and a second position in which the
valve member is in opeh:position; This mandrel may be
prdvided-in any deSiréd manner, such as by the mandrel

25. 1In Figure S-it‘is shown in the position it

.oqcupies with the valve member in closed position,'and

in Figure 6 the positioﬁ'it'occupies with the valve

member in open position.

ance line to assist in closing the

O$RAL Ife RTFARMFS PP OBrE8E3 Posi ti on



Preferably, the mandrel 25 is carried by the actuator 21. For this purpose
“the mandrel has a plurality of closed end slots 74 in its end adjacent the
bal | val ve nenmber 42 and suitable studs 75 to 5 whi ch access may be -
- gained through the slots 74 extend through the holes 76 in the end of the gy
- mandrel and fasten to the | ock r|ng 52 so that the mandrel 25 w |

reci procate w3 h the actuator lhbgyconnection between the ring 52 and
the mandrel 25 provides a 10 forégrtransn1tt|ng connecti on between the

“ball val ve nenber and %E%§Q§Q§%§énthéfmgﬁaké dzstbg g pP{?fqﬁﬁoby%hMMléh

" mandrel 25 may be prov end-w Se Tacing

extends over the lowgr 5%@0' 291, tbsrcehhetpakaaséstﬁg ﬁ.QnéP&f ﬁ&e fingers to

- 15 the ring gﬁ and prevent their expanding when an upward force is

- applied to the ri pauc@noughofheleekicentli 8Y6Es 23, ihOits NGA@NE®jaddnt
utilizing high balance pressure to force the ball valve nenber 42 to close
agai nst substanti aher &aildt ¥adee membeas42handcatitabla 2fuds 75wtseline. In
accordance with this invention, a releasable |latching nmeans is provided to
latch the Svandrel whdchhacisesy wanIhbgheabaEﬂ throeghetberslote| 4 eetend

position. To provide for substantial pressure differential 25 across ¥
the ball valve neff&ough jthej boless 46 48 tR§rend of the mandrel and
- fasten to the lock ring 52 so that the mandrel 25 will x
reciprocate with the actuator 2l. This connection o

be;Weén the ring 52 and the mandrel 25 provides a
10 force transmitting connection_bgtﬁeen ﬁhe ball valve P

| membef and the mandrel. If desired, the upper end of
'the mandrel 25 ﬁay be_provided with aﬁ.gnd-wise
facing outer flange 77.which extends ovér the lowef |
jena of the collet fingers_49 to lock the fingers to

" 15 the ring 52 and prevent their expanding when an upward
| force is appliéd to the ring‘through the céliet

fihgers as, for instance, in utilizing high baiance

O

pressure to force the ball valve member 42 to close
- against substantial-resistance, such as when cutting a

20 .wi:elineb'

(a2

In_accoraancé with'this inventidn;'a ;eleasable
latching'means.is_provided to latcﬁ the mah&:el to the
body with the'balllvalve member in closed position.

To provide for subspantiallpressure differential
25 across the ball Valve member 42_it is_éreferred that

the mandrel 25 be latched to the body in such manner



the mandrel 25 be latched to the body in such manner t hat when a
downward force is exerted on the closed ball valve nmenber 42, this force
wi,H be transmitted through the mandrel 25 directly to the val ve body. For

hts purpose the body is provided with a bearing 5 sl eeve 78 which i.s,
supported on the upwardly facing shoulder.79 in the packing sub 37. To ol
properly space out the bearing sleeve g e or nore shins 81 nmay be -

i nterposed between the bearing sleeve 78 and the packing sub shoul der 79.
The upper end of the bearin i ded t aring
shoul der .82 and t he narel g‘zé%wé’rwralrg: f%% ?urzgl I ?eﬂ:&f 98 dg‘% ?%gsr%(gl al | y
extending hol es 84dfy Yoy ilindler 32, Pg:ﬁ 187 28k e VﬂfleQrEPgn&gﬂ:’t r

'y an e 15

on the bearing sleeve 78 1's upwardly and out war I ncl i ne

‘confronting shoul derdugt hand 4anmdi2 1 25chaFkern9deastat B21verbéayl
engagenment wth the bearing shoul der 82. When the lugs are held in

ext ended position,Fés shisvpurpdsegwhe bodioieeperoyibliedt whohnat bedr thgect|y
fromthe ball through the two rings 53 and 52, the mandrel 25, the lugs 83,
and the ‘beiring slsk»eaved’g ovhivh Hedpuppokited snbtB&. upsardly fagimgans is’
provi ded for releasablf'laichlng t he mandr el
shoulder .79 in the packing sub 37. To properly space
% o out the bearing sleeve one or more shims 81 may be
;&“f_ _ interposed between the bearing,sleeve.78 and the
Packing sub shoulder 79.{ The upper end of the bearing
10 sleeve 78 is provided with a bearing shoulder 82 and
the mandrel 25 carries a plurality of lugs 83 in
radially extending holes 84 in the mandrel 25.
Preferably, the bearing shoulder 82 on the bearing
‘sleeve 78 is upwardly and outwardly inclined, and the

15 confrontlng shoulder on the lugs 83 ls_chamferred as

at 85 for full engagement with the bearing

[ 2



to the body by | ocking out the lugs 83 or permitting themto retract
~radially into a position within the inner bore of the bearing sleeve 78.

. For this purpose a |ocking piston 86 is"provided having at an internmedi ate
area a relatively larger 10 di anet er section 87 which when noved behjnd.;é
the lu S 83 props these lugs out into a e tion where they engage the
bearing 5| eeve 78. At another area the | ocking piston 86 i's provided with -
a rel ativelghouTddrergzli amtietl thecadud® \WieC helide inuisbndd Hoditddnygasd3 -
permts themto radially retract so that 15 they do not extend beyond the
out er di ansthewrofin IRiguredsyl fortermaynives tinansntiltdad ddreditdrye tiaomofthehe

sl eeve 78, thus not interfering wi.th reciprocation of the mandrel 25.

Pr ef er abl y balile dhasiigiy Shestoie gdngs pBoanded2wi theampndselr 855 ethentuge
means which will reciprocate the Iockin% 20 piston and thus rel easably

| at ch the rfghddnd ithe  Pepriag §derVRoA S FowkhehbeA¥ parking| sebndfber 42

Is- latched in its closed positjon apd is direct upported on the_pagking
sub 305 The preds MEAToHbRIQEL = fe s LY TAEERI AT orie smapabefiod

by piston 31 carrying the se indicated .general |y 25 __.at .89 and 91 on
the | ower 338 gﬁ%ﬁ é?“ﬁ%cq%’ oﬁﬂe&pﬁ’ﬁ c?n%s u%thgz %h o%‘rspefnﬁ%rtl‘m@f %?‘ﬁg‘ to t
| ock-out pi: : I - . A A : I HYP 39
~and the pi s%)%aec%Ge;na-d%%bl% 3%11%]0% %ﬁgﬁ’ﬁvﬁﬂ?{ %ﬁgg!a@%r#q%fﬁ% Itot?}:nk :
pressure chahamnPisidesidi o8, 1 Ipdd oRYs bguipbseducaderndsr pRERSRUBY &  ~
-exert an upward force on the seal 91 and drive the | ocking TN
_provided having at an intermediate area a relatively larger

4

10 diameter'5éction.87'which when moved'behihd thé lugs 83 props
these lugs out into a position where they engage the bearing
sleeve 78. At another area ihe 1ockiﬁg piston 86 is prbvided
with a rélativélf'sﬁaller diameter area 88 which when moved
behind the lugs 83 permits them to rédiallf-reﬁract so that

15 they do pqt.exfend beyond the outer diameter of the mandrel
and may move into the inner diéméter'of.the sleeve_78, thus
not interfering with reciprocation.of the mandrel 25.

Preferably, the locking piston 86 is prbvidéd with a 'Q; 
pressure responsive méans which will reciprocate the locking

20 _pisfon and thus:releasably.laﬁch the mandrel in its firstF

| position in.which the ball'valwe.member 42 is latched in its
closed position and is directly supported on the packing sub 37. Do
. The pressure responsive member for the locking piston_is'.'
provided by piston 31 carrying the seals, indicated generally

25 at 89 and 91 on the lower exteﬁsion lock-out piston sub 92

- which forms a part of the 1ock#sat piston 86. Seals 93 and 94
are pro#ided between the bottom sub 39 and the piston exten-
sion 92 to form with the seals 89 and 91 a loék pressure

chamber 95 to which fluid may be introduced under pfessnre to




pi ston 86 upwardly to the position shown in Figure 5 to prop-out t#ef | ugs
83. Seals, indicated generally at 96 and.97 between the 05 Iocklng pi.st on
and the packlng sub 37, cooperate with’the seals 89 ahd 91 carried on the
JOQK out piston sub extension 92 to fdrma spring chanber 98 therebefween.
Thi's spring chanber 98 carries therein t \return springs 99 and 101 which
are conpressed between the spring ring 1 beari ng agai nst the 10 | ower

end of the g§£¥£ngnsﬁggg 3&%6%e5%9 "The” é&f”9f‘%%é”h£{$% ﬁﬂiﬁ%on

86. The-.spring. feans exert a omnmar orce on t Ioc
pi ston and g;:f:‘&tl&'i‘ B ipudalrd1yOVeS ﬂ‘i’é'bbeﬂt%ﬂ"‘@hb@n’:'ﬁﬁrﬁ&i@eﬂ RigeSsure

I's renoved Tromthe | oCk-out “pressure cthanber . Thus, upon hydraulic 15
. failure of b Logk-end Bugd 88t he springs dr|ve t he Iock out piston
domnmardly and rel ease the lugs 83 so that the | ock-out systemfails safe
in a position wheaksjt iddiécated kgenertdilg witt 96 oandl 9Gpdreitwern othe he
ball val ve nmenber 42. Preferably, the chanber 98 is ported to the exterior,
‘as 20 05at logking phat:oarmnénttmr anking sséxed?edcoopenatel yigh tthe
piston 3. This will normally be 'the pressure of the hydro- static head of
eol um of f$%?Hsa%%v%n@h81v§?§§lﬁﬁl%% ?slaﬁkHPBEIBh%EP$0?“?h§XH?H$H§¥at|c

head of fl -t | f t f | ock hanb 95
and thus he?) 88 R P A R %8§r9’{%ﬁ8p;§rﬁ"?‘grﬁe§% oRg

[ 99 |
and A he spr%%‘éﬂ%% ety B ol %ettﬁ?ar UpE1RGE3Y" Sndl PGSR
the line | eged r@orﬁﬁ’réé‘feé %ﬁéﬁﬁ%ﬂee sﬁﬂwae'h%é 102 bearing agalnst the

10 lower end of the packing sub 37 and a spring carrler 103 on
the locking piston 86. The spring means 99 and 101 exert a
downward force on the lock-out piston and return it to its
léwer position shown in Figure 6 when pressure is removed from
the lock-out pressure chamber 95. Thus, upon hydraulic
15 failure of the lock-out system theisprings_drive the lock-out
piston downwardly and release the lugs 83 so that the lock-out
system fails safe in“a-position where it'does_not interfere
&M; with normal Qperation of the ball valve membér 42,
Preferably, the chamber 98 iS'ported\to the ekterior,_as
20 at 104, so that ambient pressﬁre is'exerted downwardly on the
piston 31.':Th;s will normally ﬁé £hé pressure of the hydro-
s -  static head:of column of fluid.above the valve ﬁhich écts as a
baiance for the hydrostatic head of fluid on the line from the
surface to thé lock pressure chamber 95 and thus the lock ‘
25 piston 86 is reciprocated by the action of the springs 99 and
101 and the pressure within the lock pressure chamber 95 and
the springs do not have to ovércome the hydrostatic head of

fluid in the line leading to the lock pressure chamber 95.



To prpyide assurance that the ball valve is in its closed position when the
“Iockig?ston is up and supported on the bearing sleeve 78, the upper end 105

of .the. - 1o
mandr el 25
posi tion,

of the | oc

‘transmtted to gphepbaliayahySurBnde’ izt thdiiam hawalils udl (e sTeiIbeedt O

‘position. | Thus, pressurizing 10 the lock fluid chanber 95 to

its closed
drive the

- closed position when an obstruction is present, such as a wireline which
must be cubebyingesbeéve428, Pthécuppey, endicl®3l aficthertocking pistent®6 73
~lock pressure connector 107 which |leads to the_ | ock gressure
gheme at
| t aneaus _i n- grease of the bal ance pressure

- and the 15

chanber 95
the surfac
in baaance
and this p
| ock pisto
that the b
its cl osed
string is

. string and

10

15

. 20

25

ckind piston 86 abuts a downwardly facing shoul der 106 on the
‘whenn.05 the locking piston 86 i's noved to its uppernost

as shown in Figure 5B. This fggure permts the upward nmovenent

king piston 86 to exert a ford€ on the mandrel 25 which is

poBietbn2whepwaitill ylock | phstoat isn uporandigstppobeéd 48 thei ts

ahptsi at dpwBHAtElEdfagingashappier n0Hrensthe nandrel ng

L/

ewWll result in si
SpAnipeking biEteRcaPole BoUeduFe 165 HEPREERSE, oeitioenatber oo
o e, TS, HeBD O SRR oAl

Bal 0Sed posl

I On ana 1 nsure

8! ekl Lockang ?%%Qohh%%g*{o"@éf@taedf% éh redd st Ball in

position l'ubricator- retalner valve and e upper -

wRieAsed trafkhilet&®Sto2Bhe HR11SVAive!REmbéri 421 fol &LivEPEKe
prevent its contam nation of the Surrounding area.

ball valve member to its closed position. Thus, pressurizing .

‘the lock fluid chamber 95 to drive the mandrel 25 upwardly

will assist in forcing the ball 42 to its closed position when
an obstruction is present, such as a wireline which musﬁ be
cut by the ball 42. |
Preferably, the balance pressure. connector 75 and.thé-
1ock'préssure connector 107 whidh_léads_to the lock pressure
chambei 95 are interconnected so that applying pressure to a
single line at the éurface will result in simultaneous in-:
crease of the balance pressure in balance chamber 72 and the
lock pressure in the lock pressure chamber 95 and this pres-

sure is applied to both the actuator piston 24 ahd the lock

piston 31 to drive the ball valve to_its_closed position and

insure that the ball will close even,though obétructed aﬁd to
maintain:the ball_in its closed poéition when the lubricator-
retainer valve and the upper string‘is'released from thelsssf_
to retain the fluid in the uppér string and pfevent its
contamination of the surroupding_area.

While the mandrel 25 is shdwn;carried by the actuator'21,
it will be apparent that this attachment is not necessary and

the mandrel 25 may carry out its function without being

o~

{



VWhile the mandrel 25 is shown carried by the actuator 21, it wll

~apparent that this attachnent is not necessary and the mandrel 25 nmay carry
out its function w thout being carried by the actuator 21. The T
dif{erent dianmeter portions of the exterior of the |ocking piston at' 87 and
88 provide therebetween a shoul der 108. | s shoul der is spaced a short _
di stance fromthe |lugs 83 when the Iockjn%E%iston Isinits 05 full down

P Ut o 57cabgia By FLAU" Bcflarok 201° HRBCHEer8RoRE! adanbRORCRRERibAa "

actuator 21, novement . of e [ock ause the

_shoul der 10ggt th_ng?‘Qgr'iBi‘- o0 SeHN O Sl Ry (s ddiPSa@ngl t 88a NMBRdbebyide.

upwardly until the lugs are above the bedring shoulder 82. Then the piston

10 shoul deie288etiéi Ua 28howiaeF di 08 Andriiosreridiidere i< lidded hadteint
‘Wi ll drive the lugs outwardly and permt the |ocking piston 86 to nove

upwar dl y t odiéeaposi from thewluigs Bi3gwhen> the Mdokingheilstpn drse in its

| ocked-out. Wen the |ocking piston-is noved to its down rel ease position
t he | 0BR- oufudlirdows BIsitios asbehownt v Figerea§Csho®f theFmgndredC25and
downwar d novenent of the actuator 25 through the abutting engagenent of the
ving 52 carRPtdbeyconaegsadndod theeactiviitor i &he jyryEard Jroterente 1kt or
w Il abut the upper ,end of the nmandrel 25 and force it to_its down

%OSi tion, aSheh Rﬁ’r‘ii-ﬂg FP8Fenc 86AWR LA GaUuSEC Fhgy ShorddeT, P8 7P \#RAEDe
P vt 960 o060 58Be" 05 G50 LhaoFhss, b2, BRE" SIS 185 ety il
upper ends QﬂetﬂﬁggtékggaQZve'the bearing shoulder 82. Then the piston
10 shoulder 108, beihg an outwardly ana downwardiy extending
chamfer, will drive the lugs outwardly and permit the locking
piston 86 to mové upwardlj to the position shown in Figure 5
in.which the lugs are locked-out. When the locking piston is
moved to its down.release_position-the lock-out surface 87 is
15 beloﬁ the lugs,'és shown in Figure 6C, and downward movement -
| of the actuator 25 through the abutting engagemenﬁ of the ring
52 éérried by the dodﬂwardly extending cbllet-fingers of the |
. actuator will abut the upper end of the mandrel 25 and force
it to its down éoéition, as shown in Figure 6; A flange such
20 'as.flange 77 would be provided to éntrap the collet fingers. .
;n_opefation the lubricagor-retaiﬁér valve is ma§e ﬁp at
c either for both) the lower gﬁﬁ or upper ends 6f the string 17
| extending downwa:d_from the drill vessel to the SSST 15 and is
connectéd thereto by a suitabie épnnector, not.shown. Recip-
25 rocation of the actuator 21.will open and close ﬁhe ball valve
in the conventional mannef tQ permit the-valve_tp act as a
lubricator valve and in association with the closure 18 on the
drill vessel permit lubricating-in and out of the string any

desired equipment to be utilized during testing. During these




extendinghdomnmerd fromthe drill vessel to the SSST 15 and i.s connect ed
thereto by-a suitable connector, not shown. Recip- 25 rocation of the

actuator 21 wil'l open and close the ball® valve in the conventional manner .~
to permt “th#Bvalve to act as a lubricator valve and in association with ;wﬁ
the closure 18 on the drill vessel permt lubricating in and out of the '
string any desired equipment to be utilized during testing. During these
operations. the | ock-out |ocking piston 86 will normally remain in |ts | ower
position, as shown in Figure 6, and Igkge no influence on the valve. - If for
any. reason there is a failure in the hydraulic control 5 systen1for

t he actuator ' f [ n and act as

a safety val ve #Bgﬁgé\lle(]\’/%érlahﬁ f‘%"‘?’m‘”\'/taﬁde‘!".l'@? ose p(%é’l '([il on and >

cannot be opened Qﬁrﬁﬁfi%oi.erpéﬁsm e,_@gchd,,;ef spd},qq._llrcep ? dovvn lil 1" fluid

into the

wel |, suc

done ~ by punping f

flowvay 41 to exeFig@r@'€sSanid Kdvd hfo [IHE Xferde o Q:Eh%d dealde.valx\fe £69.

t he ball

valve is a travelling bal

trunni ons 44 and dby téason ovirewes disprestairlmne lin furec dyidrauldld coaltrel

downwar dl y causi ng 15

rel eased at the SSST, the |ubrijcator-retainer valve acts as a retainer

val ve.

10

15

20 .

25

fail in closed p031t10n and act as a safety valve.

If, however, the ball valve is in closed position and

rough t he

As

val ve and rotates about the-eccentric

‘it torotate and open to permt "kill” fluid to
f1 ow past 5t he bal $Y9t¢Rmefemdthatacttatar| 3l Hthaybalde valve 4 midll7 is

cannot be opened by control pressure and it is desired -

to pump "kill" fluid into the well, such may be done

by pumping fluid down through the flowway 41 to exert

a-pressure on the top of the closed ball valve 19. As
the ball valve is a travelllng ball valve and rotates

about the eccentric trunnions 44 and 45, this downward

'pressure will force the ball valve downwardly causing

it to rotate and open to permlt "klll' fluld to flow
past the ball valve and into the well below.

When the string 17 is released at the SSST, the
lubricator-retainer valve acts as a retainer valve.
In thishinstahce the:look fluid'pressure chamber 95lis

pressurized to drive_the'mandrel'zs upwardly and lock

out lugs 83 with piston'86: Slmultaneously the -

control pressure chamber 23 is. depressur1zed so as to

'not interfere with this upward movement. If the

balance chamber 72 and the lock pressure chamber 95

are interconnected or are both pressurized at the same

Lt I



In this instance the lock fluid pressure chanmber 95 is 20 pressuri zed
to drive the mandrel 25 upwardly and | ock out lugs 83 with plston 86.
Si ul t aneously the control pressure chanber 23 is depressurized so as to

noi/lnterfere with this upward novement.  |f the balance chanber 72 and the
| ock pressure chanber 95 25 are interconnected or are both pressurlégq
at the sane time, they will both function to drive the actuator 21 an

the mandrel 25 upwardly to the positioﬂfﬁhomm in Figure 5 where the bal

val ve menber 42 is jnits full closed position. Then the
Iubrlcator-retalnéﬁlqﬁﬂ\ﬁ§Q? will bP§hd?§BSﬁﬁSEt58 ﬁFlYﬁetQEEHCEEGEQKUﬁH
b t he ball I cont ai_.ped therein, even t under
gugg?ant?alapreggd¥§i ﬁﬁg£$&u§§ %PVﬁFHE¥h§°sFL?n@°§bﬁb%nt 13 val ve
5 acting downvar dhe.an el o4l KS1TPRUTLe Gerkll jhoibolh vel Ve PO

42 10 cannot e do wnwar Suppor rough 25
and the |ugs 83 Orbié‘s‘éé?%ﬁﬁg.o%' ee\rﬁeZStnIhsudwe&g{,Pwe@& l?l r#lgfééure

will be effective on the'floating valve seat 43 to Ive It I nto

engagenmentsw t h t hiss lFldcontleceedeaitethé2s888 hAESE10€d 18bove thY QSSLY €
4luid within the string 17 above .the ball valve will be retained therein

a’nd.'not escape fromalve membergwill beecbntaéneli pheseing ewerssasygh 0O
§{e0|procate under substantial pressure. The pressure within the
A string above the ball valve is acting downwardly.on
the ball valve member 42, but the ball valve member 42
10 cannot move downwardly as it is supported through the
mandrel 25 and the lugs 83 on the bearing sleeve 7%.
The downwardly acting pressure will be effective on
the floating valve seat 43 to drive it firmly into
ﬁengagement with_the ball'valve_member 42 and thus thé
15 'préssure fluid within the stting 17 above the bali
.valve will be retained therein and not escape from the -
string 17. |
The force of preSsure'necessary to reciprocate
the actuator 2]l and the locking pistén 86 when the
= ' 20 ball valve is not under a substantial differential is
much less than the mechanical locking forcé needed to
hold the ball valve closgd under a full design
differential in either direction and the
lub;icator-retainer valve may be designed to opera;e'

25 under these lower control pressures while p;oviding_

for a valve that may be pumped through, and will



the actuator 21 and the | ocki ng pision 86 when the 20 bal | valve is

. not under a substantial differential is much | ess than the nechani cal

| ocki ng forgg rieeded. to hold the ball valve closed under a full design

differentral "in either direction and the |ubricator-retainer valve nay be é{-

expl anatory t her estpporicedrd inec thinrgeshen kddy shreugbhaeabens Anterial s,

as 10 well as in the details of the illustrated construction, may be-

made within the s@QmﬁﬁQﬁS¥¢Erappended cl ai ms wit hout departlng fron1the
spirit of the Inventl-Onhile é%é invention is illustrated with a ball

5 valve, it is apparent that it may be applied to other
types of valves; o
-The.foregoing disclosure and description of the
invention is illustrative and explenatory thereof and
. various changes in the site, shape and materials, as
- 10 well as in the details of the illustrated -
| construction, may be made within the scope of the
appended claims Without departing from the spirit of

the invention.

ot

’

designed to operate 25 under these |ower control pressures while
providing for a valve that may be punped through, and will . failsafe, and
“will remain closed with the ball suppaleed dlrectly on the body through
menbers in conpression. Wile the invention is illustrated with a ball 5
valve, it is appafgiiisifey ard nedllheemzin edasedomich ttheebadfl val ves. The
foregoing disclosure and description of the invention is illustrative and



1. Alubricator-retainer valve conprising, a body having a floway
t her et hrough, a.co-operative .5 val ve nenber and seat controlling flow
t hrough the fl owway, said val ve nenber: bein [\ id floway,:
meahs for noving said val ve nmenber’ bet ween amn%mmq*tmmgy tionss, ., -
in¢luding a first pressure responsive nenber »exposed 80 ressure flufg from
a 10 - control |ine connector, a two-position mandrel neans novable
between a first position in which the valve nenber is in closed position
and a second position in which the valve nmenber is in open position, said
mandrel neans being arranged to engagg@iand prevent 15 novenent of said
~val ve nenber fromsaid closed to open position when in said first position,
and pressure responsive |atch nmeans ChDAIMS8i ng a second pressure responsive
menber - exposed to a second pressure fTuid froma |ock connector rel easably
| at chi ng the mandrel *20 means to said housing in said first position
in response to pressure applied to said second pressure responsive nmenber,
sai d mandrel neans arranged B8PEdcateE-tRERIDAENVRLYE NRRMBHISHIG Hbusi ng
any force applied ve .sai d val ve nenger t owar d_open position 25
fRae r?g

wl aces said __rrandr_fat"o% iR ME CorpPEYEY o rethroughy a ¢QORFLIEHVE ner
val ve as cdai med Iy ¢ @inflmh et GhE' Besd! doHBPEL £Lnd PR Sw AT SIS S E

k3

_ flowway, said valve member being'movabie along said

~ flowway, means fo; hoving séid valve member between
open and closed positions including a firét pressure ’
responsive member exposed to pressure fluid from a

10 control line connectér, a two-position mandrel means
movable between a first position in which the valve
member is in closed position and a second position in
which the valve membef is in open positién, said
mandrel means being arranged'to engage and prevent

15 movement of said valve member from said closed to open '
position when in.said first position, and pressure

. responsive latch means including a second pressure

responsive.member;exposed to a secbnd'pressure fluid

S -

from a lock connector rgleésabiy latching the mandrel
. ' .- 20 meahs to said hdusing'in said first pOSition in

| ‘response to pressure applied to said second pressure
responsive member, said mandrel means arranged being
such that when laﬁchea ﬁo said housing any force
applied to move said valve member toward open position

25 = places said mandrel means in compression.



responsive Iatch—ﬁeaﬂs—aTé’ﬁ?BVTaEH by a shoul der in said body, an annul ar

mandrel , lugs carried L mandrel , a 1ocking piston tel escoped
in sard mandr el ' i{ﬂi@ﬂ\gmced outer diameter portion to permt T
retracting of sald v arger diameter portion to expand said |ugs %%.
I nt o~engagenent with said shoulder, resilient neans. urging said piston to

10 7 position said reduced di.ameter portion in register with said |ugs,
and pressure -rresponsive neans carried by said piston and when pressuri zed
nmovi ng said ﬁﬁgton to a position where said.larger dianeter portion.

engages said lugs and holds themin eRfnded position. 15 3. A
lubricator-retainer valve as_clainmed in claim?2 wherein said pistonis

engageabl e with said mémdr & 18RB1GRLRE-¥Rka HRSE VA 1TY a5 ¢laineg Bosi tion

in. ) -t Lzi f i d ' . 20
4. A lubri cat or - Fia¥Rnd: YheFoLn cBRre  BRRRE=E BERRF 1aR RF S ey

therthrough, a Va'r%%gﬂﬁ%%%oiaEEh%&Qthaé&agé Ii&é@%ﬁf@!‘éhdﬂidhéaﬂrﬂ body,

resilient means urging said actuator toward rst position, a.piston on
said actuator in ghidi Baa§|?a]bf1nanﬁegageﬁsﬂar8§, lugs Ved Fr 6d hpoghignd

providing part of a contr© urd chanber exposed to pressure fluid from =
a control gline copaadairel,Wai tbckiirg piessn’ tebescopesd imishidimaidrel :
| and having a reduced outer:diametei poition to permit
retracting of said lugs and a larger diameterlportion _.\94"
: ;6 éxpand said lugs in;o engagement'ﬁith said
shouldet, resilient means urging said piston to
10 position said reduced diameter portion in register
with said lugs, and pressure responsivg means'éarried
by said piston and when pressurized moving said piston
to a éosition where said larger diameter portion.
engages said lugs and holds them.in extenQed position.
15 N 3. A 1ubricat9r-rgtainer'valve as-claimed-in

claim 2 wherein said piston is engageable with said

mandrel and movéé the mandrel to said first position
in response to pressurizing of said pressure
_ responsive means. . o o L | .;  | 5
20 "4;_ A lubricator:reﬁainer valve cdmprising, é_ o

body having a flquay_therthrough} a val?e actuator in
.sliding sealing enéagement with said body, resilient
means urging said_acﬁuator toward a:first poéitiqn, é
piston on said actuator in sliding sealing engagement

25 with said body and providing part of a control fluid



to a second position, a floating valve seat carri - ator, a
travelling ball valve nenber carried 5 3 g actuator and -
co-operable with said seat to control flow thﬂB@B’@ ”m' y, trunnions
cax¥ied.by said body and eccentrically engagi eal e nmenber: to .
rotate the ball val ve nenber between open and cl 0sed posif .

ion as said
actudt or noves 10 between said first and second position, a nmandgdl
carried by said actuator below said ball valve nenber and in the path of
travel of the'ball valve nmenber when travelling fromsaid closed to open
position, force transmtting means bejf®en the ball val ve nmenber 15
and mandrel, nmeans rel easably | atching said nmandrel to said body with the
‘bal | val ve menber FRARPRLRXBREG] th PraffWsee£Iyid £&opoAsrortARANE1BRpOSed
to a second pressure fluid from.a l.ock pressur.e connector tgrag erating

r_

‘said rel easabl e | StCRRRGEREMLICH ¥hen Pressurdzed,\urges; sai Barfer

val ve as clained ip,clai i i d rsl |l e_latchin

conprises a shoul dg? %ﬁéés%? Wﬁqﬁps%éﬁﬂf?@%@y%ﬁ? %%gr g??pge?io%%i ng
“piston tel escoped gf;@&ah&e By £la ahJEAM %aﬁquSSQeoﬁEﬁBeg'gg?ﬁféd
sportion to 25 permt retracting of said lugs and a [arger dianeter

30 portionsto expapy s@idl deiraicl QrNGRGOPVablet Withi aid seat to

et

control flow through said flowway, ﬁrunnions carried
Kﬁ/. . by égid body and ecéentrically engaging-said ball
| valve member to rotate the ball:valve member betweeﬁ
opén aﬂd closed position as said actuator moves

10 - between said first and second position, a mandrel
carried by said actuator below said ball valve member
and in the path of travel of the ball valve member .

' when'travelling-from said closed to open'position,
force transmitting means between the ball valve member

15 o and mandrel, ﬁeans rgleasably latching said mandrel to
said body with the ball valve member in closed
position, and pressure responsive ﬁgans-exposed to a
second pressure fluid from a lock pressure connector

A ; ' for operating said releasabie-latching means.

20 o 5. A lubricator-retainer valQe as claimed in
claim 4 wherein said reieasable latching means
comprises -a shoulder in said body, lugs carried by
said mandrel, a locking piston telescoped in saiad
mandrel and having a reduced outer diameter portion to

25 permit retracting of said lugs and a larger diameter



shoul der, reszTEﬁFTﬁﬁﬂﬁrTW@&ﬂg—said pistdn to position said reduced

-di ameter porti ster with said lugs, and pressure responsive neans
carried 5 7!#'@5’@ wm!ﬂmnd when pressurized noving said piston to a-

posi tion where

ter portion-engages said lugs and holds e

themin extended position. 6. ~ A lubricator-retainer valve as clainmed in %
_ mandr el . and
noves the mandrel with the actuator as the actuator noves between said
first andecond positions. 7. A IUbrlcator-retalner valve as clained in
15 - W per neans.

. claim4 wherein said plston I s engageable with said 10

claim4 wherein said force transmtti g3rreans I ncl udes

8. A lubricator-retainer valve as clgﬁned in, an 5 ecedl claiim

" sai d neans for no?Pﬁ§1§§|H°v8¥9%nﬁeﬁ% RISt

| ud bal h , h
oressure tesponsi PEOHLARE: nFRELKIOREPEBAT HEF LHE 911 ¢

wherein
ﬁnﬁﬁ on
nd §§;
e§§ure 9. A
erein :
cl osed 25

'“br'cator'reta'”ng!§EXS §§18'?éﬁ§9eé”df£%e€ £ éé)é%éﬂ'ﬁhfk

failure of the ne novi ng t val ve ne

et ween open an

posi tions resul tsyjRnt Baidahygsyeahe ptasshrd i:é‘sﬁ&%lve Chetfrasl ¥ ildan and

wherein failure of the pressure

5 . by said piston and. when pressurlzed mov1ng said piston

to a position where said larger diameter portion

engages said lugs and holds.them'iﬁ extended'position; : o/

6. A lubricatbr-tetainer:valVe-as claimed in

claim 4 wherein said piston is engageable with said

10 mandrel anq moves the mandrel with the actuator as the

actuator moves between said first and

positions.

second

7. A lubricator-retainer valve as claimed in

claim 4 wherein said force transmitting means includes

15 = wiper means.

8. A lubricator-retainer valve as claimed in any

preceding claim wherein said means for moving said

c-valve membér~betweéﬁ-openfand closed-pbsitioﬁ_includes

a balance chamber, and said balance éhamber and said

20 ' pressure.responsive means are exposed to the same

- £fluid pressure.

9. A lubricator-retainer valve as claimed in any

one of claims 1 to 7 wherein failure of the means for

moving the valve member bétween open and closed

25 . positions results in the valve member failing in the

e

Ay



responsive neans for the |atch means resul s failing in

t he unl at ched position so that the closed val ve member functions as a -
“safety valve 5 while permitting "kill" \ﬂ"umumﬁm' d past the -
éhve menber. 10. A lubricator-retainer val s hereinbefore
dedcri bed with reference to and as shown in the acconpan§|ng dramnngs 3
- _ “:
3\
closed position and wherein failure of the pressure
responsive means for the latch means results in the |
latch means failing in the unlatched position so that
% the closed valve member functions as a safety valve

5 'while permitting "kill" fluid to be pumped past the

Pl

valve member.
ld; A lubricator-tetainer'valve substantially as
hereinbefore described with reference to and as shown

in the accompanying drawings.




