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chamber in the wall of the tool. Moreover, the actua- tion of this prior
art sampler valve Is substantially The present invention relates to an
annulus    Instantaneous in response to the appropriate level of pressure
responsive sampling apparatus for use in  annulus pressure, thus
prohibiting sampling after a the sampling of well formation fluids in the
testing of   5   time delay, such as after a tester valve thereabove oil
wells.                                          has been closed. Finally,
this prior art valve is unduly Various testervalves, circulation valves and
sam-  complex in structure, particularly in the means pier valves for
testing oil wells have been developed  employed to drain the sample chamber
after a test. which are responsive to changes in the annulus        The
present Invention is directed to a full bore pressure of the fluid between
the well bore and the   10  annulus pressure responsive samplervalve for
use in testing string for the opening and closing of the vari-  the
sampling of formation fluids in the testing of oil ous valves. These
various annulus pressure respon-  wells, i.e. wherein formation fluids
include both liquids sive valves are useful, particularly in offshore
testing  and gases. operations, where it is desired to manipulate the vari-
The sampler valve of the present invention ous valves in the testing string
without utilizing recip-  15  includes a tubular housing defining a
cylindrical rocation of the testing string thereby allowing the  chamber of
enlarged diameter in comparison to the blow out preventers to remain dosed
about the test-  remainderof the full bore extending through the valve, ing
string.                                       an axially slidable sample
chamber mandrel adapted Typical prior art annulus pressure responsive val-
to span the length of the enlarged diameter chamber ves which may be used
as sampler valves for obtain-  20  in a sealing manner to thereby create an
annular ing a sample of the formation fluids during the   sample
chamberwhilesimultaneously trapping a fluid formation testing procedure are
described in U.S.  sample therein, and drain means to remove a trapped
patent Nos. RE 29,562; RE 29,838; 3,858,649;      sample from the sample
chamber. The sample cham- 4,047,564;  4,063,593  4,064,937;  4,270,610;
ber mandrel is operated by a power mandrel respon- 4,311,197; 4,502,537;
4,553,598; and in United King-  25  sive to a predetermined level of well
annulus pressure dom patent application GB-A-2132250.
surrounding the sampler valve, the power mandrel In wells where high
formation pressures and flow  being initially secured in place against
axial move. rates are encountered along with sour gas, hydrogen  ment by
shear means shearable at the aforesaid pre- sulfide [err] being present, it
is desirable to have an  determined pressure. A time-delay means to retard
annulus pressure responsive sampler valve which is  so  the movement of the
power mandrel after shearing of designed to catch and retieve samples of
formation  the shear means is also included. fluids under such conditions.
It is further desirable to  in order that the invention may be more fully
have an annulus pressure responsive sampler valve  understood, embodiments
thereof will now be des- which has an unrestricted bore therethrough after
cribed, by way of example only, with reference to the catching a sample
offormation fluidsso that formation   35  accompanying drawings, wherein:
fluids recovered during testing operations may be     FIG. 1 is a schematic
vertically sectioned view of Injected back Into the formation or other
operations  a representative offshore installation which may may occur as
desired. This is particularly desirable in  be employed for testing
purposes and illustrates environmentally sensitive areas where the surface
a formation testing "string" or tool assembly in disposal offormation
fluids Is a problem or prohibited.  40  position in a submerged wellbore
and extending Moreover, the desirability of maintaining an open,
upwardly to a floating operating and testing ste- unrestricted bore through
a sampler valve is not      tion. limited to the above situations, but is
generally desir-  FIGS. 2A-2E comprise a vertical quarter-section able so
that, even if the sampling mechanism Is acci-  elevation of an embodiment
of sampler valve of dentally, inadvertently or even intentionally actuated
45  the present Invention. before or during a test, the test may still
continue. The  FIGS. 3 and 4 comprise sectional elevations of a aforesaid
U.S. Patent No. 4,502,537 discloses a valve  drain assembly for removal of
fluid samples from which attempts to provide this capability. However,
the sampler valve of FIGS. 2A-2E. that sampler valve does not have a truly
unrestricted  Referring to FIG. 1, a testing string for use in an bore, as
the diameter thereof is less than that of nor-  50  offshore oil or gas
well is schematically illustrated. mally used tester valves, sampler
valves, and other   In FIG 1, afloating work station I is centered over
tools employed In a testing sting. As a consequence,  a submerged oil or
gas well located in the sea floor 2 periorating guns cannot be run through
that sampler  having a wellbore 3 which extends from the sea floor valve on
a wireline, nor can actuating means for tub-  2 to a submerged formation 5
to be tested. The well- Ing conveyed perforating guns be dropped theret-
55  bore 3 Is typically lined by steel casing 4 cemented hrough. In
addition, that sampler valve requires the  into place. A subsea conduit 6
extends from the deck fluid to be sampled to travel through restrictive
aper-  7 of the floating work station 1 into a wellhead Instal- tures at
the top and bottom of an annular sample  lation 10. The floating work
station 1 has a derrick 8 2    



3                  EP0241 196 B1                   4 and a hoisting
apparatus 9 for raising and lowering  the formation 5 through the flow
channel In the testing tools to drill, test, and complete the oil or gas
well.  string 14 by applying and releasing fluid annulus A testing string
14 is being lowered In the wellbore  pressure to the well annulus 13 by
pump 11 to operate 3 of the oil or gas well. The testing string includes
such  circulation valve 16, testervalve 17, sampler valve 18 tools as one
or more pressure balanced slip joints 15   5   and check valve 19 and
measuring of the pressure to compensate forthe wave action of the floating
work  buildup curves and fluid temperature curves with station 1 as the
testing string is being lowered Into  appropriate pressure and temperature
sensors in the place, a circulation valve 16, a tester valve 17 and the
testing string 14 is fully described in the aforemen- sampler valve 18 of
the present Invention. Of course,  tioned patents. as will be explained in
more detail hereafter, the rela-  10  Samplervalve 18 of the preferred
embodiment of tive positions of tester valve 17 and sampler valve 18  the
present Invention generally comprises a housing in the testing string 14
may be reversed.         assembly 100 surrounding a mandrel assembly 102,
The slip joint 15 may be similar to that described  with initiation means
103 disposed therebetween. in U.S. Patent no. 3,354,950 to Hyde. The
circulation  At the top of housing assembly 100 is top coupi- valve 16 Is
preferably of the annulus pressure respon-  15  Ing 104, having generally
cylindrical exterior surface sive type and may be as described in U.S.
Patent Nos.  106. The interior of top coupling 104 comprises entry
3,850,250 or 3,970,147. The circulation valve 16 may  bore 108 defined by
box threads 110, below which also be the recloseable type as described In
U.S.  annularshoulder 112 protrudes inwardly. At the bot- Patent
No.4,113,012 to Evans et al.               torn of shoulder 112 is radially
flat annular surface The tester valve 17 is preferably of the type die-  20
114, which terminates at cylindrical bore wall 116, closed In U.S. Patent
No. 4,429,748, although other  extending downward to a second radially flat
annular annulus pressure responsive tester valves as known  surface 118,
which In turn terminates at a second in the art may be employed.
abbreviated cylindrical bore 120. Seal bore 122 hav- A checkvalve 19 as
described in U.S. Patent No.  ing seal recess 124 therein lies below bore
120, and 4,328,866 which is annulus pressure responsive may   25  threaded
lower bore 126 extends belowseal bore 122 be located In the testing string
below the sampler  to the bottom of top coupling 104. valve 18 of the
present invention.                    Cylindrical sample chamber case 130
lies below The tester valve 17, circulation valve 16 and  top coupling 104
and external threads 132 thereon checkvalve 19 areoperated byfluid
annuluspressure   are made up with threaded lower bore 126 oftop cou-
exerted by a pump 11 on the deck of the floating work  30  pling 104.
Leading annularedge 134 of sample cham- station 1. Pressure changes are
transmitted by a pipe  ber case 130 extends upwardly into top adapter 104
12 to the well annulus 13 between the casing 4 and  beyond lower bore 126,
and sealing surface 136 on the testing string 14. Well annulus pressure is
isolated  annular edge 134 is sealingly engaged by seal 138 from the
formation 5 to be tested by a packer 21 set  carried In seal recess 124 of
top coupling 104. In the well casing 4 just above the formation 5. The   35
Radially Inward of threads 132 and seal surface 136 packer 21 may be a
Baker Oil Tools Model D packer,  lies upper sampler seal bore 140, of
cylindrical con- the Otis type W packer, the Hailiburton Services EZ
figuration. Seal bore 140 possesses a plurality of Drill[err] SV packer or
other packers well known in the  recesses 142 in the wall thereof, each
ofwhich carries well testing art.                                  a seal
means 144. Tubular protector sleeve 146 is The testing string 14 includes a
tubing seal  40  located in sampler seal bore 140 as samplervalve 18
assembly 20 at the lower end of the testing string  is run into the
wellbore as a part of the testing string. which "stings" into or stabs
through a passageway  Protectorsleeve 146 includes cylindrical exterior
sur- through the production packer 21 for forming a seal  face 148 and
cylindrical Interior surface 150. Exterior isolating the well annulus 13
above the packer 18 from  surface 148 possesses an annular recess 152 at
the an Interior bore portion 1000 of the well immediately  45  upper extent
thereof, and the wall of protector sleeve adjacent the formation 5 and
below the packer 18.  146 is pierced by apertures 154 to prevent fluid lock
Check valve 19 relieves pressure built up In test-  during sleve movement,
and to prevent extrusion of ing string 14 below tester valve 17 as seal
assembly  seal means 144 due to pressure differentials. A 20 stabs into
packer 21.                           plurality of arcuate locking dogs 156,
disposed in a A perforating gun 1005 may be run via wireline to  50  recess
created between surface 118 and abbreviated or may be disposed on a tubing
string atthe lowerend  bore 120 of top coupling 104 and leading edge 134 of
of testing string 14 to form perforations 1003 in casing  sample chamber
case 130 are Inwardly biased into 4, thereby allowing formation fluids to
flow from the  recess 152 of protector sleeve 146 by garter spring
formation 5 into the flow passage of the testing string  158. In such a
manner premature movement of pro- 14 via perforations 1003. Alternatively,
the casing 4   55   tactor sleeve 146 Is prevented, such as might be may
have been perforated prior to running testing  caused by the flow of
formation fluids or well treating string 14 into the wellbore 3.
fluids through the testing string and thus through sam- A formation test
controlling the flow of fluid from  plervalve 18. 3    



5                  EP 0 241196 B1                  6 Below bore 140 of
sample chamber case 130,    in a seal recess 212 below threaded entry bore
208, tapered outwardly extending frustoconical surface  seal means 210
bearing against exterior trailing seal 160 leads to cylindrical sample
chamber bore 162 of  surface 214 on the trailing edge of sample chamber
greater diameter than bore 140. Sample chamber    case 130. Air chamber
bore 216 continues down- bore 162 extends downwardly to a second radially
5   wardly below seal means 210-to radially flat annular Inwardly tapered
frustoconical surface 164, which ter-  shoulder 218, which extends radially
outward to cylin- minates at cylindrical lower sample chamber seal  drical
shear set bore 220, which itself continues to the bore 166. Lower seal bore
166 includes a plurality of  lower end of air chamber case 200 where
threaded annular recesses 168 in which seal means 170      exit bore 222 is
located. immediately above exit bore reside.
10  222. several power ports 224 extend through the wall Frustoconical
surface 164 and the trailing edge of  of air chamber case 200. cylindrical
sample chamber bore 162 are pierced by   Bottom nipple 230 is secured to
air chamber case two diametrically opposed sample bores 172, both of  200
via external threads 232 on its upper exterior, which are oriented at a
slight angle to the axial bore  which mate with threaded exit bore 222 on
air cham- of sampler valve 18. Disposed within each sample  15  ber case
200. A seal between these tho components bore 172 Is a rod-like sample
valve 174, which has two  is effected by O-ring 234 sealing against the
wall of sets of O-ing seals 176 and 178 disposed about its  shear set bore
220. The exterior of bottom nipple 230 exterior surfae. Retainer lips 180
at the outward end  is generally of cylindrical configuration, and termi-
of sample valves 174 are disposed in notches 182 in  nates at radially flat
shoulder 236, below which are sample chamber case 130 to prevent inward
move-  20  disposed pin threads 238. The interior of bottom nip- ment of
sample valve 174, and is maintained in notch  ple 230 Is defined by an
upper seal bore 242. which 182 by drain valve retainer collar 184 having
threads  carries a plurality of recesses 244 in which are die- 186 on the
interior thereof, which threads mate with  posed seal means 246. Below seal
bore 242, mandrel external threads 188 on sample chamber case 130,  bore
248 of slightly larger diameter extends down- thus clamping retainer lips
180 In place. When it is  25  ward to lower chambered bore 250, extending
gradu- desired to back off sample valves 174, this may be  ally inward to
exit bore 252 at the bottom of bottom done by backing off retainer collar
184, whereupon  nipple 230. sample valves 174 can be moved into slots 190,
which  Housing assembly 100 thus comprises top coupl- ars extensions of
notches 182 and are circumferen-  ing 104, sample chamber case 130,
protector sleeve tially aligned with sample bores 172 and are oriented  30
146, sampler valves 174, retainer collar 184, air at the same angle as the
former. Rotation of retainer  chamber case 200, and bottom nipple 230.
collar 184 with respect to sample valves 174 is assis-  Returning to FIG,
2B, mandrel assembly 102 ted by brass sleeve 185 disposed in undercut 187
at  includes sample chamber mandrel 260 at the top the upper and of collar
184, which acts as a bushing  thereof. Sample chamber mandrel 260 Is
generally between retainer lips 180 and collar 184 as the latter  35
tubular in configuration, and the exterior thereof is is backed off. When
valves 174 are backed out of   defined by a generally cylindrical leading
edge, below sample bores 172, fluid from the interior of sampler  which Is
annular recess 264 having a radially flat valve 18 may exit through radial
drain ports 191 in the  upper edge 266 and a gently tapered lower annular
wall of sample chamber case 130. Drain ports 191  edge 268, which extends
to cylindrical exterior sur- open onto flats 192 cut in the generally
cylindrical sur-  40  face 270. Surface 270 terminates at radially flat
annu- face 194 of sample chamber case 130. The purpose  lar shoulder 272
which In turn extends outwardly to a of flats 192 and a preferred procedure
for draining a  second, larger cylindrical surface 274. At the bottom fluid
sample from sampler valve 18 will be explained  of mandrel 260 is radially
flat trailing piston edge 280. hereafter In conjunction with the operation
of the pre-  The Interior of mandrel 260 includes chamfered entry sent
invention.                              45  bore 281, which extends to
cylindrical mandrel bore Below sample chamber case 130 of housing
282, bore 282 terminating at annular shoulder 284 assembly 100 lies air
chamber case 200, of generally  belowwhich is threaded cylindrical bore
286. Cylndri- tubular configuration. Air chamber case 200 posses-  cal seal
bore 288 having annular recess 290 therein ses a generaily cylindrical
exterior surface 202  extends to trailing piston edge 280, recess 290 con-
through which a plurality of oil fill ports 204 extend,  50  taining
therein seal means 292. these being normally plugged by plugs 206 after
valve  An annular low pressure chamber 294 is defined 18 is filled with
silicone oil, the purpose of which is  between the lower end of sample
chamber case 130, explained hereafter. At the upper end of air chamber  the
interior bore 216 of air chamber case 200, the case 200, threaded entry
bore 208 mateswith threads  cylindrical exterior 270 of sample chamber
mandrel 188 on the lower exterior of sample chamber case,  55  280, and
annular shoulder 272 of sample chamber whereby sample chamber case 130 and
air chamber   mandrel 260. Chamber 294 is variable in length, case 200 are
connected. A seal is effected between  depending on the position of sample
chamber man- these two components by seal means 210 disposed   drel 260.
Chamber 294 is generally filed with air at 4    



7                  EP 0 241 196 B1                8 atmospheric temperature
and pressure when sampler  oriented circumferentially disposed bolts 348.
valve 18 Is assembled, and seal means 170,210 and    Metering cartridge 350
comprises an annular col- 278 prevent leakage thereinto as the tool
encounters  lar having cylindrical interior and exterior edges 352
Increased pressures when it Is run into the hole and  and 354,
respectively. Interior surface 352 accommo- when tests and treatments are
conducted through it.  5   dates annular recess 356 therein, in which is
disposed The air In chamber294thus provides a large pressure  seal means
358. Likewise, exterior surface 354 differential to induce movement of
sample chamber  accommodates an annularrecess 360, in which is dis- mandrel
260 upon application of pressure at the  posed seal means 362. Several
longitudinally orien- exteriorof samplervalve 18, as will be more fully
exp-  ted metering bores 364 extend partially through lained hereafter.
10  metering cartridge 350 from the bottom thereof Tubular oil chamber
mandrel 300 is secured to  upwardly. Metering bores 364 are intersected by
obli- sample chamber mandrel 260 via the engagement of  que bores 366 which
extend to exterior surface 354. external cylindrical threaded surface 302
with   A fluid metering device 370, such as is disclosed In threaded bore
286 of mandrel 260. Below surface  U.S. PatentNo.3,323,550, and Is sold
underthetrade 302, cylindrical surface 304 extends to annular ledge  is
name of Lee Visco Jet, is disposed In each longitudi- 306, which is defined
by upper and lower radially  nal metering bore 384 at the lower end
thereof. extending edges 308 and 310 respectively. A plurality  Below
metering cartridge 350 lies annular oil of shallow longitudinally extending
grooves 312 are  chamber 374, which is defined by the lower end 372
disposed in cylindrical exterior surface 314 of ledge  of metering cartidge
350, on the outside bycylindrical 306, grooves 312 extending between edges
308 and   20  bore 220 of air chamber case 200, on the Inside by 310. Below
ledge 306, a second cylindrical surface  cylindrical surface 316 of oil
chamber mandrel 300, 316 of like diameter to surface 270 on sample cham-
and at the lower end by sliding annular piston 380. oil bar mandrel 260
extends to the lower end of oil cham-  chamber 374 is normally filled prior
to running a test ber mandrel 300. The interior of mandrel 300 is  with a
suitable fluid, such as 50 centistoke silicone oil, defined by cylindrical
bore 320 which extends from   25  through fill ports 204, which are
subsequently plugged the top to the bottom thereof. At the top of mandrel
by plugs 206. When chamber 374 Is completely filled, 300, a fluid tightseal
is effected between mandrel 300  floating piston 380 will bottom out
against the top of and sample chambermandrel 260 by seal means 292  bottom
nipple 230 adjacent power ports 224, which bearing upon cylindrical surface
304.            extend through the wall of case 200. Sample chamber mandrel
260 and oil chamber  30   Floating piston 380 is In slidable sealing
engage- mandrel 300 comprise mandrel assembly 102.       mentwth bore 220
and mandrel surface 316,a sliding A shear set 330 Is disposed between air
chamber  seal being effected by inner and outer 0-rings 382 case 200 and
oil chamber mandrel 300 in an annular  and 384, respectively, which are
disposed in annular cavity 331 defined at the top by shoulder 218 on the
recesses (unnumbered). Trailing edge 386 of piston Interior of air chamber
case 200 and trailing piston  35  380 is tapered, so as to assure the
action of hydros- edge 280 at the lower end of sample chamber man-  tatic
pressure through power ports 224 upon piston drel 260, on the outside by
cylindrical bore 220 of air  380. In addition, several pockets 388 are
milled In chambercase 200 and on the inside by cylindrical sur-  trailing
edge 386, pockets 388 communicating with face 304 on oil chamber mandrel
300. Annular ledge  the outer annular recess In which O-ring 384 Is dis-
306 narrows the aforesaid cavity 331 while metering  40  posed. If the
samplervalve 18 is disposed in a hotwell cartridge 350, described below,
provides a lower  which causes expansion of and a pressure increase
boundary therefor.                               in the silicone oil before
hydrostatic pressure causes Shear set 330 Includes concentric innerand
outer  floating piston 380 to move upwardly in chamber 374, tubular shear
supports 332 and 334, respectively, a  internal oil pressure in chamber 374
will displace sec- plurality of brass shear pins 336 which extend through
45  tions of O-ring 384 downward into pockets 388, vent- radially aligned
apertures (unnumbered) in the shear  ing oil to the well annulus through
power ports 224. supports, and a shear set cover or sleeve 338 which  When
the pressure is equalized, 0-ring 384 will return surrounds shear set 330
and maintains pins 336 In  to Its normal position. Thus, the 0-ring 384 in
combi- their supports and against surface 304 of mandrel  nation with slots
388 act as a check or bypass valve 300. outer support 334 is secured at its
lower edge to  50  with respect to excess pressure in chamber 374. annular
quick stop connector 340 by a plurality of ion-  Low pressure chamber 294,
piston edge 280, gitudinally oriented circumferentially disposed bolts
shear set 330, quick slap connector 340, metering 342, which lie in
recesses (not shown) in outer shear  cartridge 350, the oil in chamber 374
and floating pis- support 334 and are threaded to connector 340. Con-  ton
380 comprise initiation means 103. nector 340 extends about ledge 306 on
mandrel 300  55  Returning to FIG. 1 of the drawings, it will be
longitudinally downward to metering cartridge 350, to  assumed that a drill
stem test has been or is being which it is secured in a manner similar to
that des-  conducted using testing string 14 in a manner well cribed above
by a second plurality of longitudinally  known In the art, by alternately
flowing and closing in 5    



9           EP 0 241 196 B1                 10 the well through tester
valve 17 by cycling pressure In  on ledge 306 provide clear passage of oil
from below well annulus 13.                                  to above ledge
306, despite the proximity of connector When it is desired to obtain a
sample of formation  340 during initial mandrel assembly movement and fluid
from formation 6 with sampler valve 18, a pre-  later outer shear support
334 and bore wall 216. determined amount of pressure is applied to well   5
As mandrel assembly 102 moves upwardly In annulus 13 to operate valve 18 as
follows. Well   housing assembly 100, it creates an annular sample annulus
pressure enters sampler valve 18 through  chamber 400 while substantially
simultaneously trap- power ports 224. acting upon floating piston 380.
ping a fluid sample therein. Upon reaching protector Floating piston 380 in
turn transmits the annulus  sleeve 148, t moves same upwardly in bore 116
to pressure to chamber 374, flled with silicone oil, where  10  shoulder
114 garter spring 156 expanding to permit the pressure moves through
metering device 370,   the biasing of locking dogs 158 radially outwardly
to metering bore 364, oblique bore 366 to the outer sur-  thereby release
sleeve 146, and apertures 154 pre- face 354 of metering cartridge 350.
Since the exit of  venting fluid lock between top coupling 104 and pro-
oblique bore 366 is above seal means 362, the press-  tector sleeve 146.
ure enters cavity 331 above metering cartridge 350 in  15  As sample
chamber mandrel 260 moves the vicinity of quick stop connector 340 and,
unres-  upwardly past seal means 144, an annular sample trained by any seal
means, travels past shear set 330  chamber 400 Is created and sealed
between sample to act upon piston edge 280 of sample chamber man-  chamber
case 130 and sample chamber mandrel 260. drel 260.
The inner radial extent of the chamber Is shown for When the force on
piston edge 280 is of sufficient  20  illustrative purposes by broken line
402 in FIGS. 2A magnitude, shear pins 336 are sheared by the shear  and 2B.
The chamber 400, of course, can be of any force caused by ledge 306 acting
on Inner shear sup-  suitable length and capacity desired. The chamber port
332 and the restraining effect of shoulder 218 on  400 is sealed at its
upper end by seal means 144 outer shear support 334. The magnitude of the
force  against cylindrical surface 270 on mandrel 280, and required Is
readilyvariable and, of course, dependent  25  at its lower end by seals
170 against the same sur- upon the material composition, diameter and
number  face. of shear pins 336 employed by the operator. It is gen-  After
shear pins 336 have sheared and sampler erally preferable to employ a
shearforce high enough  valve 18 has operated to trap a sample, no further
to require a well annulus pressure at least several  operation
ofsamplervalve 18 will result, even if press- hundred psi (1 psi equals
6.89 kPa) higher than that  30  ure is relieved to hydrostatic, as noted
previously, or required to operate tester valve 17, so as to prevent  the
testing string 14 is pulled from the well bore. How- Inadvertent operation
of sampler valve 18.        ever, the full open bore of the sampler valve
18 is pre- At such time as pins 336 shear, upward move-   served even after
the sample Is trapped. Sample ment of mandel assembly 102 relative to
housing   chamber mandrel 260 is locked into place via the assembly 100 Is
Impeded or delayed due to the pre-  35  action of locking dogs 156, which
are biased into sence of metering cartridge 350 between air chamber  recess
264 on mandrel 260 bygarterspring 158when case 200 and oil chamber mandrel
300. In order for  aligned therewith, subsequent downward movement the oil
in chamber 374 to enter the enlarging cavity  of mandrel 260 being
restrained by upper edge 266 of 331 as mandrel assembly 102 moves upwardly
with   recess 284. respect to housing assembly 100, the oil in chamber  40
While samplervalve 18, as noted previously, may 374 must pass through
metering device 370, which  be placed above or below tester valve 17, the
provi- slows the low thereof. Therefore, even though there  sion of a time
delay feature permits the taking of a is a great pressure differential
between well annulus  sample during a "closed-in" period while tester valve
13 and the atmospheric pressure air in low pressure  17 is dosed if sampler
valve 18 Is placed therebelow chamber 294 above shoulder 272, mandrel
assembly  45  In testing string 14, a hitherto impossible task using a will
not move faster than oil can be forced into cavity  completely
pressure-operated testing string. For inst- 331 through metering device
370. It will be observed  ance, in taking a sample using the present
invention, thatthe low pressure In chamber294 will result In con-  the well
operator can increase well annulus pressure tinued mandrel assembly
movement even if pressure  to open testervalve 17, establish flow through
testing In well annulus 13 is reduced to hydrostatic, due tothe   50
string 14, and continue to increase pressure to a level continued, if
lower, pressure differential, which is  great enough to shear pins 336 In
shear set 330, more than sufficient to move mandrel assembly 102.
releasing mandrel assembly 102 to move inside hous- When movement of
mandrel assembly 102          ing assembly 100. Pressure can subsequently
be occurs, it should be noted that inner shear support  reduced to
hydrostatic in well annulus 13, closing tes- 332 moves with it, impelled by
ledge 306 on mandrel  55  ter valve 17. However, by using a suitable
metering 300. Outer shear support 334, quick stop connector  device 370 to
regulate the flow of oil through metering 340 and metering cartridge 350
are restrained from  carridge 350, the sample trapping can be delayed in
movement by shoulder 218 of case 200. Grooves 314  sampler valve 18 until
well after tester valve 17 has 6    



11                  EP 0 241 196 B1                12 closed. Metering
devices  370  being  freely     an open bore after trapping of a sample, a
time delay interchangeable, mandrel movement can be retarded  feature to
permit delayed sample trapping, including so as to trap a sample 5 minutes,
10 minutes, or up  trapping during a closed-in period during a test, con-
to several hours after tester valve 17 has closed.  tribute to the present
invention's advantages overthe When testing string 14 is tripped out of the
well   5   prior art. bore, the fluid sample may be removed from sampler
valve 18 on site or the upper section of valve 18 con- taining sample
chamber 400 may be removed from     Claims the lower section thereof by
backing off air chamber case 200 from sample chamber case 130 and oil  10
1. Anhannulusnpressurenresponsive sampler valve chamber mandrel 300 from
sample chamber mandrel   (18) having a substantially unrestricted axial
bore 260, and the detached upper section transported to a  therethrough,
comprising: a housing assembly (100) laboratory or shop onshore for sample
removal.    including an enlarged axial bore portion (162) and In either
case, when a fluid sample is to be
sealmreanSp(144,170)attheuppermandlowerbextents removed from the sample
chamber 400, sampler  15  ofsaidboreportion;atubular mandrel assembly (1
02) valve 18 is placed in a horizontal position and drain  sdably disposed
in said housing assemobly and ax- assembly 410 secured thereto. Drain
assembly 410  eanly movable from a first position removed from said (see
FIGS. 3 and 4) comprises a drain doughnut 412  enlarged bore portion to a
second position spanning of greater inner diameter than housing assembly
100,  said enlarged bore portion and creating at said sec- with
diametrically opposed drain nipples 414 having   20  ond position an
axially extending annular sample axial bores 415 (top nipple shown)
threaded thereinto  chamber (400) defined substantially throughout iUs
at417.The inner ends 416 of nipples414areflatand      axial extent between
the exterior of said mandrel each contain concentric annular recesses in
which 0-  means and the Interior wall of said enlarged bore por- rings 418
and 420 are disposed. Nipples 416 are alig-  tion while maintaining said
substantially unrestricted ned with flats 192 and drain ports 190 on sample
25  axial bore through said sampler valve; and annulus chamber case 130 by
annular flange 422 which prot-  pressure responsive initiation means (103)
Including rudes from inner ends 416 into drain ports 190 when  pressure
responsive piston means (280), a low press- nipples 414 are fully threaded
into doughnut 412. 0-  ure chamber (294) associated with said piston rings
418 and 420 are compressed against flats 192,  means, shear means (330)
shearable in response to forming afluid-tight seal. Pressure lines and
valves as  30   a predetermined magnitude of said annulus pressure, are
well known in the art are secured to the outer ends  and time delay means
(370) for impeding movement of drain nipples 414. it is preferred that
nipples 414 be  of said mandrel assembly, for moving said mandrel vertical
in alignment, that is to say, one extending ver-  means from said first
position to said second position. tically upwardly from horizontal sampler
valve 18, and  2. A valve according to claim 1, wherein said one vertically
downwardly, during sample draining.    35  shear means comprises a shear
set (330) disposed To drain the fluid sample, retainer collar 184 Is
between said housing assembly and said mandrel backed off on threaded
surface 188, the interior press-  assembly, said shear set comprising: an
inner shear ure in the sample usually pushing sample valves 174  support
(332) disposed about said mandrel assembly out of bores 172. As soon as the
last of O-rings 176  subject to axial loading thereby; an outer shear sup-
about each sample valve 174 moves past drain ports  40  port disposed about
said inner shear support (334) 191, the fluid sample will begin toflow into
nipples 414  subject to axial loading by said housing assembly, due to
trapped pressure, which is thereby relieved by  and shear pins (336)
extending between said inner bleeding it off through a valve connected to
the top  and outer shear supports. nipple pressure line. To assure complete
draining and  3. A valve according to claim I or 2, wherein said capture of
the fluid sample from the sample chamber,  45  time delay means comprises:
a fluid metering it is desirable to have a pump and a source of mercury
cartridge (350) disposed between said housing and sufficient to fill the
sample chamber connected to the  mandrel assemblies and having a cavity
(331) adja- pressure line running to the bottom nipple. Mercury is  cent
one side thereof and defining one end of a meter- then pumped into the
sample chamber of sampler     ing fluid-filled chamber (374) adjacent the
other side valve 18 through bottom nipple 414, and the fluid  50  thereof,
a floating piston (380) disposed at the other sample displaced upwardly
into top nipple 414 by the  end of and defining that end of said
fluid-filled cham- heavier mercury.                                   ber
(374); and at least one power port (224) through It will thus be apparent
to one of ordinary skill of  the wall of said housing assembly on the side
of said the art that a novel and unobvious method and     floating piston
opposite said fluid-filled chamber. apparatus for taking fluid samples from
a well has  55  4. A valve according to claim 3, wherein said been
invented. Numerous advantages previously     metering cartridge further
Includes: a metering pas- alluded to, including the provision of a full
bore of  sage (364) extending from said chamber to said equal diameter with
the rest of the tools in the string,  cavity; and a fluid metering device
(370) disposed in    11            EP0241 196B1                    12 



closed. Metering  devices  370  being  freely     an open bore after
trapping of a sample, a time delay Interchangeable, mandrel movement can be
retarded  feature to permit delayed sample trapping, including so as to
trap a sample 5 minutes, 10 minutes, or up  trapping during a closed-in
period during a test, con- to several hours after tester valve 17 has
closed.  tribute to the present Invention's advantages overthe When testing
string 14 is tipped out of the well   5   prior art bore, the fluid sample
may be removed from sampler valve 18 on site or the upper section of valve
18 con- taining sample chamber 400 may be removed from    Claims the lower
section thereof by backing off air chamber case 200 from sample chamber
case 130 and oil  10     1. An annulus pressure responsive samplervalve
chamber mandrel 300 from sample chamber mandrel   (18) having a
substantially unrestricted axial bore 260, and the detached upper section
transported to a  therethrough, comprising: a housing assembly (100)
laboratory or shop onshore for sample removal.    including an enlarged
axial bore portion (162) and In either case, when a fluid sample Is to be
seal means (144,170) at the upper and lower extents removed from the sample
chamber 400, sampler  15  of said bore portion; a tubular mandrel
assembly(102) valve 18 is placed In a horizontal position and drain
slidably disposed in said housing assembly and ax- assembly 410 secured
thereto. Drain assembly 410  ially movable from a first position removed
from said (see FIGS. 3 and 4) comprises a drain doughnut 412  enlarged bore
portion to a second position spanning of greater inner diameter than
housing assembly 100,  said enlarged bore portion and creating at said sec-
with diametrically opposed drain nipples 414 having   20  ond position an
axially extending annular sample axial bores 415 (top nipple shown)
threaded thereinto  chamber (400) defined substantially throughout its
at417. The inner ends 416 of nipples414are flat, and  axial extent between
the exterior of said mandrel each contain concentric annular recesses in
which O-  means and the interlorwall of said enlarged bore por- rings 418
and 420 are disposed. Nipples 418 are alig-  tion while maintaining said
substantially unrestricted ned with flats 192 and drain ports 190 on sample
25  axial bore through said sampler valve; and annulus chamber case 130 by
annular flange 422 which prot-  pressure responsive initiation means (103)
Including rudes from inner ends 416 into drain ports 190 when  pressure
responsive piston means (280), a low press- nipples 414 are fully threaded
Into doughnut 412. O-  ure chamber (294) associated with said piston rings
418 and 420 are compressed against flats 192,  means, shear means (330)
shearable in response to forming a fluid-tight seal. Pressure lines and
valves as  30  a predetermined magnitude of said annulus pressure, are well
known in the art are secured to the outer ends  and time delay means (370)
for impeding movement of drain nipples 414. It is preferred that nipples
414 be  of said mandrel assembly, for moving said mandrel vertical in
alignment, that is to say, one extending ver-  means from said first
position to said second position. ticallyupwardlyfrom horizontal
samplervalve 18, and   2. A valve according to claim 1, wherein said one
vertically downwardly, during sample draining.   35  shear means comprises
a shear set (330) disposed To drain the fluid sample, retainer collar 184
is  between said housing assembly and said mandrel backed off on threaded
surface 188, the interior press-  assembly, said shear set comprising: an
inner shear ure in the sample usually pushing sample valves 174  support
(332) disposed about said mandrel assembly out of bores 172. As soon as the
last of 0-rings 176  subject to axial loading thereby, an outer shear sup-
about each sample valve 174 moves past drain ports  40  port disposed about
said inner shear support (334) 191, the fluid sample will begin to flow
into nipples 414  subject to axial loading by said housing assembly; due to
trapped pressure, which is thereby relieved by  and shear pins (336)
extending between said inner bleeding it off through a valve connected to
the top  and outer shear supports. nipple pressure line. To assure complete
draining and  3. A valve according to claim I or 2, wherein said capture of
the fluid sample from the sample chamber,  45  time delay means comprises:
a fluid metering it is desirable to have a pump and asource of mercury
cartridge (350) disposed between said housing and sufficient to fill the
sample chamber connected to the  mandrel assemblies and having a cavity
(331) adja- pressure line running to the bottom nipple. Mercury is  cent
one side thereof and defining one end of a meter- then pumped into the
sample chamber of sampler    ing fluid-filled chamber (374) adjacent the
other side valve 18 through bottom nipple 414, and the fluid  so  thereof;
a floating piston (380) disposed at the other sample displaced upwardly
into top nipple 414 by the  end of and defining that end of said
fluid-filled cham- heavier mercury.                                  ber
(374); and at least one power port (224) through It will thus be apparent
to one of ordinary skill of  the wall of said housing assembly on the side
of said the art that a novel and unobvious method and     floating piston
opposite said fluid-filled chamber. apparatus for taking fluid samples from
a well has  55  4. A valve according to claim 3, wherein said been
Invented. Numerous advantages previously     metering cartridge further
includes: a metering pas- alluded to, including the provision of a full
bore of  sage (364) extending from said chamber to said equal diameter with
the rest of the tools In the string,  cavity; and a fluid metering device
(370) disposed in 7    13                  EP0241 196B1
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said metering passage adapted to restrict flow of said  nete Dornanordnung
(102), die von siner dem erwei- metered fluid therethrough into said
cavity.      terten Bohrungsteid abgewandten ersten Stellung zu 5. A valve
according to any of claims 1 to 4, whe-  elner sich Ober den erwelterten
Bohrungsteii rein said piston means (280) is part of said mandrel
erstreckenden zwelten Stellung axial verstellbar ist assembly (260) in
slidable sealing engagement with   5   und in Ihrer zweiten Stellung eine
ringfnrmige, axial said housing assembly, said low pressure chamber is
veriaufende Probenkamrner (400) blidet, die unter adjacent one side of said
piston means and the other  Aufrechterhaltung der im wesentlichen frelen
Axial- side of said piston means is exposed to said annulus  bohrung durch
des Probenahmeventil im wesent- pressure.
lichen Ober ihre gesame axiale Unge zwhschen dem 6. A valve according to
any of claims 1 to 5. further  io  AutSeren der Dornnittel und der
Innenwandung des including seal protector means (146) adjacent said
erweiterten Bohrungsteils bestimmt ist; und auf den upper end seal means of
said bore portion when said  Ringraumdruck ansprechende Startmittel (103)
mit mandrel assembly is in said first position, and   auf Druck
ansprechenden Kolbenmitteln (280), einer removed therefrom by said mandrel
assembly when   den Kolbenmitteln zugeordneten Nlederdruclckam- said
mandrel assembly is in said second position.    i5  mer (294), Schermitteln
(330), die beln Ansprechen 7. A valve according to claim 6, wherein said
pro-  auf esine vorgegebene GriBe des Ringraumdrucdes tector means is a
tubular sleeve maintained adjacent  abscherbar sind, und
Zeitverz8gerungsmitteln (370), said upper end seal means by a
radially-biased    die sine Verstellung der Dornanordnung verzogem,
releasable locking means (156).                   zurVersteliung
derDommittel von derersten Stellung 8 A valve according to claim 7, wherein
said ra-  20  in die zwelte Stellung. dially-biased releasable locking
means secures said   2. Ventil nach Anspruch 1, dadurch gekennzeich-
mandrel assembly in said second position.         net, dalB die Schernittel
einen Schersatz (330) auf- 9. A valve according to anyof claims 1 to 8.
further  websen, der zwlschen der Gehauseanordnung und including sample
drain means associated with said  der Domanordnung angeordnet ist und
aufweist eh sample chamber, said sample drain means including:  25  inneres
Scheriager(332), das urn die Domanordnung at least one sample bore (172)
disposed in the wall of  herum angeordnet ist und durch diese axial
belastbar said housing assembly, a sample valve (174) dle-  1st;sin
LuleresScheilager, des um des innere Scher- posed in said sample bore;
retainer collar means  lager (3) henumn angeordnet Ist und durch die (184)
adapted to releasably retain said sample valve  Gehauseanordnung axial
belastbar ist; und Scher- in said sample bore; a drain port (191)
intersecting  3o  stife (338), die sich zwischen den inneren und Aule- said
sample bore and extending to the exterior of said  ren Schedagern erstreen.
housing assembly.                                    3. Ventil nach
Anspruch I oder 2, dadurch 10. A valve according to claim 9, wherein said
gekenrizeichnet dali die Zetverz8gerungsmrittel sine sample drain means
includes two diametrically     Fluldzumefpatrone (350), die zwischen den
Gs- opposed sample bores in said housing assemblywall,  35  hMuse- und
Dornanordnungen angeordnet bst elnen each having a sample valve and a drain
port       Hohiraum (331) an lbrer elnen Seite enthAlt und an associated
therewith; flats (192) associated with and  lhrer anderen Seite sin Ends
elner fluidgefilten surrounding each of said drain ports; and a drain
Zumeftanmer (374) bestimmt, einen Schwimmkol- assembly (410) disposed about
said sampler valve  ben (380), der an dem anderen Ends der fluidgeffili-
Including: a drain doughnut (412) surorunding said  4o  ten Kammer (374)
angeordnet ist und dieses Ends housing assembly; and drain nipples (414)
extending  bestimmt und wenigstens sine Antriebshffnung (224) through and
threaded to said drain doughnut to con-  auNeisen, die auf der
derfluidgeffillten Kammerent- tact each of said flats, each of said drain
nipples hav-  gegengesetzten Saite des Schwimmkoibens durch ing a bore
(415) therethrough in communication with  die Wandung der GehAuseanordnung
verlauft. said drain ports and seal means (418,420) surround-  46  4.
Ventil nach Anspruch 3, dadurch gekennzeich- ing each seal nipple bore at
the point of contact with  net dae die Zumelpatrone welter elnen Zumelkanal
said flats.                                       (364), der sich von der
Kammer zum Hohiraum erstreckt und sine In dem Zumelkanal angeordnete
FluidzumeBeinrichtung (370) enthilt die zur Drosse- Patentansprache
so  lung des Durchflusses des zugemessenen Fluids durch die
Fluidzumeleinrichtung In den Hohiraum 1. AuF Ringraumdruck ansprechendes
Probenah-   etgerichtet Ist mevent (18) mit im wesentlichen freier,
durchgehen-   5 Ventl nach elnem der Ansprflche 1 bs 4, der   Axialbohrung,
das   aufwelst   sine       dadurch gakennzeichnet dae die Kolbenmlttel
(280) GehAussanordnung (100) mit elnem  erwelterten  s    eonen Tel
derDomanordnung (280) In gleitdichtender Axialbohmungsteil (162) und
Dichtmitteln (144, 170)  Aniage an derGehfuseanordnung bilden und daB an an
dessen oberen und unteren Enden; sine rohrf8r-  elner Seite der
Kolbenmittel dle Niederdruckkammer mige, in der Gehluseanordnung gletffhig
angeord-  ist und die andere Selte der Kolbenmttel dem Rin- 8    *  C  L  M
S 1 
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bet.                       sante dans l'ensembie enveloppe exterieur et
mobile 6. Ventl nach einem der Ansprriche 1 bis 5,  axlalement d'une
premibre position dans laquelle ii dadurch gekennzelchnet, dae darin
weiterhin Dich-  est retirS de la partie de passage plus large a une
tungsschutzmittel (146) an den Dichtmltteln am obs-  seconds position dans
laquelle ii couvre d'une extre- ren Ends des Bohrungstells enthalten sind,
wenn die   5   mite & l'autre cette partie de passage plus large, en
Domanordnung in der ersten Stellung lst, und durch  creant, dans cefe
seconds position, une charnbre die Domanordnung davon entfemt sind, wenn
diese  annulalred'6chantillon (400estendantaxialementet In Ihrer zwelten
Stellung iLt.                  delimritee sur pratiquement touts son
etendue 7. Ventil nach Anspruch 6, dadurch gekennzeich-  axiale,par
l'ext6rieur de l'ensernble fourreau et par I net, daB die Schutzrnittel
eine rohrflbmlge Hillse bDl-  io  parol intdrieure de ia partie de passage
plus large, den, die durch radial vorgespannte, l8sbare     tout en
maintenant pratiquement sans Mranglement Sperrmittel (1 6) an den
Dichtnltteln am oberen Ends  ledit passage axial qui traverse Ia soupape de
prill- gehalten ist.                                    vement
d'echantilion, et des moyens de d6denche- 8. Vondl nach Anspruch 7, dadurch
gekennzedch-  ment (103), a commande par la presslon d'annulaire, net, dag
die radial vorgespannten, 5sebaren Sperrmt-  is  comprenant des moyens A
fonction de piston (280) tel die Dornanordnung in der zwelten Stellung
sournis A l'actlon de la pression, une chambre A faible sichern.
pression (294), assocl~e A ces moyens a fonction de 9. Vendl nach einem der
Ansprflche I bls 8,  piston, des moyensde cisaillement (330), agencesde
daduroh gekennzelchnet, dall darin welter der Pro-  fagon a pouvoir efre
casaill6es sous l'actlon d'une pros- benkammer zugeordnete
ProbenablaBmittel enthal-  ao  sion d'annukire d'une Intensite pr6flxeo, et
des ton sind, die wenigstens eine Probenbohrung (172) in  moyens de retard
(370) servant A emp~cherun d6pla- der Wandung der Gehiuseanordnung
enthalten,      cement de ltensemble fourreau, ces moyens de soufie sin in
der Probenbohrung angeordnetes Pro-  didenchement (103) servant A d~placer
l'ensemble benventil (174), Halteringrnittel (184) zur losbaren  defourreau
dola premibre position A Iaseconde posi- Halterung des Probenventils in der
Probenbohrung,  26  tion. und sine AblaMffnung (191), welche die Probenboh-
2. Soupape sulvant la revendication 1, dans rung schnsidetiund zum AuBeren
der Gehluseanord-  laquelle los moyens de clsailiement comprennent un nung
vetMuft                                    ensemble de cisailement (330)
dispose entre 10. Ventil nach Anspruch 9, dadurch gekenn-  I'snsemble
enveloppe extrieure et l'ensernble zeichnet, deaf die Probenablalimttel
iwel in der Wan-  so  fouwrreau, cot ensemble de cisaillement oomprenant
dung   der   Gehauseanordcnung    diametral      un support Inthreur de
clsaillement (332), dbapose gegenflberlegende  Probenbohnrngen  enthalten,
autour de l'ensemble fourreau et soumis de la part de denenjeweils ein
Probenventil und ine Ablae8ftnung  ce demler a une charge axiale, un
support extbrieur zugeordnet sind, sowle den jewelligen AbiaBfhun-  de
disaillernent, dispose autour de ce support WA- gen zugeordnete und diese
umgebende Flachteiie  ss  dour de clsafllemont (334) et soumis A une charge
(192) und sine urn das Probenahmeventil herumn an-  axiale de la part de
rensemble enveloppe cylindrique, geordnetb Ablaaanordnung (410), enthaltend
einen  etdes chevillesd clsallement(338)e'Atendantentre die
Geh~useanordnung umgebenden Ablafring        ces supports intileur et
extireur de cisaliement. (412) und durch diesen hindurch verlaufendo und
mIt  3 Soupape suivant l'une des revendicaffons I ou diseem verschraubte,
die Flachtelle berfihrende  40  2, dane laquelle les moyens de retard
comprennent Abiafnippel (414), die jeweils sine mit den AbiaS-
unecartouche der glage de d6bitdeflulde (350), die- offnungen in Verbindung
stehende Durchgangsboh-  posee entre l'ensemble enveloppe extArieur et rung
(415) und Dlchtmitfel (418,420) haben, die jade  l'ensemble fourreau, A
laquelle est assoclee une Nlppeldichtbohrung an Ihrem Beri~hrungspunkt mit
cavite (331) contigul A l'un de ses cbtes et qui cons- den Filachtelen
umgeben.                    45  titue une exrmitA d'une chambre de r~glage
de debit (374) remplie d'un fluids et contigui A son autre cbt6, un piston
flottant (380), dispose A l'autre extrenm de Revendicatlons
cette chambre remplie de fluids (374) et constituant cett extrimite, et au
molns un orifice de commando 1. Soupape de prelbvement d'echantillon (18) A
so  (224) baversant la parol de l'ensemble enveloppe commande parla
presslon d'annulaire, qul esttraver-  exterleure du cOte du piston flottant
qui set situ6 A see perun passage axial pratiquementsane 6trangle-  roppose
de la chambre remplie de fluide. ment, cette soupape comprenant un ensemble
4. Soupape suivant la revendicatfon 3, dane enveloppe wxftueur (100),
comportant une partie de  laqudlle la cartouche de rhglage de debit
comprend passage axial plus large (162) et des moyens d'tan-  s6  en outre
un passage de rhglage dedhbit(364), 6'hten- chitb (144, 170) situbs dans
les zones supreure et  dent de ladite chambre a ladite cavite, un
dispositif de Inffrieure de cette parte de passage, un ensemble  rhglage de
debit de fuite (370) dispose dans ce pas- fourreau tubulaire (102), dispose
de manl~re coulls-  sage de rhglage de debit et destine A restreindre le 9
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soumis a ce rhgiage de dbit et  au contact de chacun des mhplats, chacun de
ces qui le traverse pour parvenir dans ladite cavit.  raccords de
rhcupdration 6tant travers6 par un per- 5. Soupape suivant l'une quelconque
des reven-  gage (415) communkquant avec un orifice de rhcup6- dications I
a 5, dans laque-le des moyens & fonctlon  ration,
andisquodesmoyensd'htanchelth(418,420) de piston (280) sont constituhs par
une partle de   5   entourant chaque pergage de raccord assurentl'htan-
I'ensemble fourreau (280) qui est en contact coulls-  ch0it au point de
contact avec le mbplat. sent Mtanche avec l'onsemble enveloppe ext6reure,
ladite chambre A faible presshon etant oontlgug a l'un des ofths de ces
moyens a fonction de piston et rautre cbt6 de ces derniors Mtant soumis a
I'action de  io Is pression d'annulaire. 8. Soupape suivant l'une
quelconque des roven- dicatons 1 A 5, comprenant en outre des moyens de
protection Mtanche (148) qul sont contigus aux mayons d'etancheite
d'extrhmiti suphrieure de ladite  15 psrtie de passage lorsque i'ensemble
fourreau eat dens sa premlere position et qui en sont 6loignhs par
l'ensemble fburreau lorsque ce demlor est dans sa second. position. 7.
Soupape suivant la revendication 6, dens  20 lquelie les moyens de
protection sont constituhe par un manchon tubulaire maintenu contigu aux
moyens d'itanchelt d'extrmit suprieure par des moyens de vexroulilag (156)
soumis a une solticitation hias- tique dens le seons radial et pouvant Otre
Ilberhs.  25 8. Soupape sulvant la revendication 7, dens laquelle les
moyens deverroullage soumis a une sol- licitatlon diastique dans le seons
radial et pouvant etre libdrds imrnmobilsent l'eneemble fourreau dons sa
seconds position.                           30 9. Soupape suhvant l'une
quelconque des reven- dicat0ons I a 8, comprenant on outre des moyens de
rhcupdration d'bchantillon assoces a la chambre d'hchantilion, ooS moyens
de rhcuphratlon d'hchantll- Ion cornprenantau moirn un pergage de
rhcupdrition   35 d'tchantltlon (172), mhnag dens la parol de I'enseo- ble
onveloppe cylindriqueo un obturateur de soupape d'6chantlllon (174),
dlspose dons ce pergage, une baguo de retenue (184), agencee de fagon a
reten' Iobturateur dans le pergage d'une maniere amovible,  4o un orifco de
rhcuphration (191) coupant le pergage et s'96mndant jusqu'A r'extriour de
cot ensemble enve- loppe cylindrique. 10. Soupape sulvant la revendication
9, dens laquedle les moyens de rhcupiratlon d'echantillon  45 cornprennent
deux pergages de rhcuphration d'6chantfllon nhnaghs dens la paroi de
l'ensemble enveloppe cylindrique otdlametralementopposes un obturateur de
soupape d'hchantlion et un ori{fe de rhcupratlon etant associes A chacun de
ces perga-  so ges, des mhplats (192) associhs a chacun des orifices do
rhcuphration et les entourant, et un ensemble de rhcuphration (410) dispose
autour de la soupape de pr~avement d'echantilon et comprenant une cou-
ronne de recuperaftbn (412), entourant rensemble  ss onveloppe cylindrique,
et des raccords de rhcupira- tion (414) traversant ceoe couronne de
necuphration, en etant visehs dens cette dernire, de fagon a venir 10
*  C  L  H  S    


