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portion of the shear ring assembly; and a sampler section assembly, the
sampler section assembly The present invention relates to an improved
including: a latch nipple connected to the power annulus pressure
responsive sampling apparatus       case a sample case, the sample case
being for use in the sampling of well formation fluids in    5    connected
to the latch nipple, and having an the testing of oil wells.
aperture therein; a drain sleeve assembly slid- Various tester valves,
circulation valves and      ably, sealingly, located on the exterior of the
sampler valves for testing oil wells have been      sample case; a drain
nut assembly located on the developed which are responsive to changes in
the     exterior of the sample case releasably secured to annulus pressure
of the fluid between the well   10    a portion of the drain sleeve
assembly; a bottom bore and the testing string for the opening and
nipple connected to the sample case, the bottom closing of the various
valves. These various         nipple having one end thereof adapted for
con- annulus pressure responsive valves are useful,       necting said
apparatus to said test string and a particularly in offshore testing
operations, where   bore therethrough; a closing sleeve slidably dis- it is
desired to manipulate the various valves in   15   posed within said
apparatus releasably secured to the testing string without utilizing
reciprocation of  the power mandrel; and a closing sleeve seal the testing
string thereby allowing the blow-out     cover contained within the bottom
nipple and preventers to remain closed about the testing        having a
portion of the sleeve portion of the string.
closing sleeve slidably disposed therein, charac- Typical' prior art
annulus pressure responsive    20   terised in that said sampler section
assembly has valves which may be used as sampler valves for       an
annular sample chamber formed between said obtaining a sample of the
formation fluids during    sample case and said closing sleeve for
receiving the formation testing procedure are described in     and storing
a well fluid sample, said sarhpler United States Patent Nos. 3,664,415;
3,858,649;      section  having  a bore therethrough  which 3,964,305;
4,047,564; 4,064,937 and 4,063,593. An    25   remains open after said
sample chamber receives example of an annulus pressure responsive valve
said sample. which is used as a circulating valve in a formation   In order
that the invention may be more fully testing string is described in United
States Patent  understood, reference is made to the accompany- No.
4,311,197.                                      ing drawings, wherein:
Other types of sampler valves are described in   30  FIG. 1 is a schematic
elevational view of typical U.S. Patent No. 3,969,937 and in 'Halliburton
well testing apparatus using the present invention Services Sales and
Service Catalog Number 41 on     therein; pages 3986, 3987 and 3988
therein.                     FIGS. 2A through 2F comprise a partial cross-
Also, in wells where high formation pressures      sectional view of a
valve of the invention with the and flow rates are encountered along with
sour   35   sample chamber open therein for fluid flow there- gas, hydrogen
sulfide [err] it is desirable to have  through; and an annulus pressure
responsive sampler valve           FIGS. 3A and 3B comprise a partial
cross- which is designed to catch and retrieve samples      sectional view
of a portion of a valve of the of formation fluids under such conditions.
present invention, wherein the sample chamber is We have now  devised such
an annulus   40   secured for transport from the drilling rig floor.
pressure responsive sampler valve which further-      During the course of
drilling an oil well, the more has an unrestricted bore therethrough after
borehole is filled with a fluid known as drilling catching a samplev of
formatiorr fluids so that     fluid or drilling mud. One of the   purposes
of this formation fluids recovered during testing oper-      drilling fluid
is to contain in intersected forma- ations may be injected back into the
formation or .  45   tions any fluid, fluid being either liquid or gas or
other operations may occur as desired. This is      both, which may be
found there. to contain these particularly desirable in environmentally
sensitive  -  formation fluids the drilling mud is weighted with * areas
where the surface disposal of formation        various additives so that
the hydrostatic pressure fluids is a problem  or prohibited, and is an
of the mud at the formation depth is sufficient to *    important feature
lacked  by the apparatus dis- 50    maintain the formation fluid within the
formation closed in U.S  Patent no. 4311197.                  without
allowing it to escape into the borehole. According to the present
invention, there is         When it is desired to test the production
provided an annulus pressure responsive sam-         capabilities of the
formation, a testing string is pling apparatus for use in a test string in
a well,  lowered into the borehole to the formation depth said  apparatus
comprising: a power section   55   and the formation fluid is allowed to
flow into the assembly, the power section assembly including:      string
in a controlled testing program. Lower a shear ring assembly section; a
power case          pressure is maintained in the interior of the connected
to the shear ring assembly section, the    testing string as it is lowered
into the borehole power case having a plurality of apertures therein   This
is usually done by keeping a valve in the to allow fluid communication from
the exterior to   60   closed position near the lower end of the testing
the interior thereof; and a power mandrel slidably   string. When the
testing depth is reached, a disposed within a portion of said apparatus,
the     packer is set to seal the borehole thus closing in power mandrel
having a portion of the exterior       the formation from the hydrostatic
pressure of the thereof in fluid communication with the apertures
drilling fluid in the well annulus. in the power case and a portion thereof
abutting a    65  The valve at the lower end of the testing string 2    3
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is then opened and the formation fluid, free from   the end of the upper
conduit string 17 and is the restraining pressure of the drilling fluid,
can  landed in the well head installation 7 to thus flow into the interior
of the testing string.      support the lower portion of the formation
testing The testing program includes periods of forma-    string. The lower
portion of the formation testing tion flow and periods when the formation
is    5    string extends from the test tree 18 to the forma- closed in.
Pressure recordings are taken through-   tion 5. A packer mechanism 27
isolates the forma- out the program for later analysis to determine
tion 5 from fluids in the well annulus 16. A the production capability of
the formation. If      perforated tail piece 28 is provided at the lower
desired, a sample of the formation fluid may be     end of the testing
string 10 to allow fluid com- caught in a suitable sample chamber.
10   munication between the formation 5 and the At the end of the testing
program, a circulation  interior of the tubular formation testing string
10. valve in the test string is opened, formation fluid   The lower portion
of the formation testing in the testing string is circulated out, the
packer is  string 10 further includes intermediate conduit released, and
the testing string is withdrawn.      portion 19 and torque transmitting
pressure and Over the years various methods have been    15   volume
balanced slip joint means 20. An inter- developed to open the tester valves
located at the  mediate conduit portion 21 is provided for impart-
formation depth as described. These methods         ing  packer setting
weight to  the  packer include string rotation, string reciprocation, and
mechanism 27 at the lower end of the string. annulus pressure changes. One
particularly            It is many times desirable to place near the
advantageous tester valve is that shown  in U.S..  20   lower end. of the
testing string a conventional Patent No. 3,856,085 to Bolden, et al. This
valve   circulating valve 22 which may be opened by operates responsive to
pressure changes in the      rotation or reciprocation of the testing
string or a annulus and provides a full opening flow passage
combination of both or by the dropping of a through the tester valve
apparatus. -               weighted bar in the interior of the testing
string The annulus pressure operated method of   25   10. Also near the
lower end of the formation opening and closing the tester valve is particu-
testing string 10 is located a tester valve 25 which larly advantageous in
offshore locations where it   is preferably a tester valve of the annulus
is desirable to the maximum extent possible, for    pressure operated type
such as that disclosed in safety and environmental protection reasons, to
U.S. Patent No. 3,856,085. Preferably, imme- keep the blowout preventers
closed during the   30   diately above the tester valve 25 is located the
major portion of the testing procedure.             sampler apparatus 50 of
the present invention, A typical arrangement for conducting a drill
although the sampler apparatus 50 may be instal- stem test offshore is
shown in FIG. 1. Such an      led at any position in the testing string 10
above arrangement would include a floating work           the packer 27.
Located immediately above the station 1 stationed over a submerged work
site 2.   35   apparatus 50 of the present invention is circula- The well
comprises a well bore 3 typically lined    tion valve 30. with a casing
string 4 extending from the work        A pressure recording device 26 is
located below site 2 to a submerged formation 5. The casing       the
tester valve 25. The pressure recording device string 4 includes a
plurality of perforations at its  26 is preferably one which provides a
full opening lower  end  which  provide  communication    40   passageway
through the center of the pressure between the formation 5 and the interior
of the     recorder to provide a full opening passageway throughthe entire
length of the formation testing At the submerged well site is located the
well    string head installation 7 which includes blowout pre-       It may
be desirable to add additional formation venter mechanisms. A  marine
conductor 8   46   testing apparatus in the testing string 10. Far extends
from the well head installation to the      instance, where it is feared
that the testing string floating work station 1. The floating  work station
10 may become stuck in the borehole 3 it is includes a work deck 9 which
supports a derrick     desirable to add a jar mechanism between the 12. The
derrick 12 supports a hoisting means 11. A   pressure recorder 26 and the
packer assembly 27. well head closure 13 is provided at the upper end   so
The jar mechanism is used to impart blows to the of marine conductor 8. The
well head closure 13     testing string to assist in jarring a stuck
testing allows for lowering into the marine conductor and   string loose
from the borehole in the event that into the well bore 3 a formation
testing string 10  the  testing  string  should  become  stuck. which is
raised and lowered in the well by          Additionally, it may be
desirable to add a safety hoisting means 11.                            55
joint between the jar and the packer mechanism A supply conduit 14 is
provided which extends     27. Such a safety joint would allow for the
testing from a hydraulic pump 15 on the. deck 9 of the      string 10 to be
disconnected from the packer floating station 1 and extends to the well
head     assembly 27 in the event that the jarring installation 7 at a
point below the blowout preven-  mechanism was unable to free a stuck
formation ters to allow the pressurizing of the well annulus   60   testing
string. 16 surrounding the test string 10.                    The location
of the pressure recording device The testing string includes an upper
conduit      may be varied as desired. For instance, the string portion 17
extending from thework site 1 to   pressure recorder may be located below
the the well head installation 7. A hydraulically       perforated tail
piece 28 in a suitable pressure operated conduit string test tree 18 is
located at   65   recorder anchor shoe running case. In addition, a 3    5
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imme-             With respect to the power mandrel 124 the 



diately above the tester valve 25 to provide        resilient annular lock
ring 154 contained in annu- further data to assist in evaluating the well.
lar recess 152 of third cylindrical surface 150 Referring to FIGS. 2A
through 2F, the annulus     slidingly engages first cylindrical bore 140 of
pressure responsive sampler valve 50 of the    5    power case 122 while
annular shoulder 149 of present invention is shown.
mandrel 124 abuts an end of inner shear ring 110 In FIGS. 2A through 2F,
the power section of      and second cylindrical surface 148 slidingly,
seal- sampler valve 50 comprises a shear ring             ingly engages
annular seal means 86 contained in assembly section 52 which includes upper
or top     annular recess 84 in second cylindrical bore 82 of adapter 54,
shear case 56 and shear ring    10   adapter 54. assembly 58, power case
122, and power mandrel        As shown, when annular shoulder 149 of power
124 while the sampler section of the sampler        mandrel 124 abuts an
end of innershear ring 110, valve 50 comprises latch nipple 180, sample
case    annular shoulder 98 of shear case 56 abuts an end 220, closing
sleeve 250, drain sleeve assembly      surface on the opposite end of outer
shear ring 310 which includes drain sleeve 320, drain port   15   114 to
retain the shear ring assembly 58 within protector 322 and set screws 324,
drain nut         annular cavity 170 formed between shear case 56 assembly
312 which includes drain nut 360, a        and power mandrel 124. plurality
of spherical balls 362 and drain plug 364,  If desired, a resilient annular
bumper 172 may bottom nipple 314 and closing sleeve seal cover     be on
the second cylindrical surface 148 of power 31
20   mandrel 124 above shear ring assembly  58 to Referring to FIGS. 2A and
2B, the shear ring      help prevent deformation of the end of adapter54
assembly section 52 of the sampler valve 50 is      when inner shear ring
110 impactsthe same upon shown in partial cross-section. The shear ring
actuation of the sampler 50. assembly section 52 comprises upper or top
Referring to FIGS. 2A, 28 and 2C, the power adapter 54, shear case 56 and
shear ring   25   case 122 and power mandrel 124 are shown. assembly 58.
The power case 122 comprises an elongated, The upper or top adapter 54
comprises an          annular member having, on the exterior thereof,
elongated, annular member having, on the            threaded surface
portion 126, first cylindrical sur- exterior thereof, first cylindrical
surface 60,     face portion 128 having, in turn, annular recess second
cylindrical surface 62 having, in turn,   30   130 therein containing
annular seal means 132 annular recess 64 therein containing seal means
therein, and second cylindrical surface portion 66 therein, and threaded
exterior surface 68 and,   134 having in turn, a plurality of apertures 136
on the interior thereof, threaded bore 70, first    therein extending
through to second cylindrical frusto-conical bore 72, second frusto-conical
bore  bore 142 and, on the interior thereof, first cylindri- 74, first
cylindrical bore 76, third frusto-conical   35   cal bore 140, second
cylindrical bore 142, and bore 78, annular shoulder 80, and second
cylindri-  threaded bore 144. cal bore 82 having, in turn, annular recess
84        The power mandrel 124 comprises an elon- therein containing seal
means 86 therein.           gated, annular member having, on the exterior
The shear case 56 comprises an elongated,         thereof, first
cylindrical surface 146, second annular member having, on the exterior
thereof,   40   cylindrical surface 148, annular shoulder 149, cylindrical
surface 90 and, on the interior thereof,  third cylindrical surface 150
having, in turn, annu- firsr cylindrical bore 92 which sealingly engages
lar recess 152 therein containing resilient annular seal means 66 of the
adapter 54, first threaded     lock ring 154therein, annular shoulder 155,
fourth bore 94 which threadedly engages threaded           cylindrical
surface 156 having, in turn, annular exterior surface 68 of adapter 54,
second cylindri-   45   recess 158 therein containing annular seal means
cal bore 96, annular shoulder 98, third cylindrical  160 therein, fifth
cylindrical surface 162 and sixth bore 100, frusto-conical surface 102,
second        cylindrical surface 164 having, in turn, a plurality threaded
bore 104 and fourth cylindrical bore 106.  of rectangular shaped apertures
166 therein and, -  The shear ring assembly 58 comprises inner         on
the interior thereof cylindrical bore 168. annular shear ring 110 having
apertures 112   50      Further shown in FIGS. 2C and 2D are latch therein,
outer annular shear ring 114 having        nipple 180, the upper portion of
sample case 220 apertures 116 therein, and a plurality of shear pins  and
the upper portion of closing sleeve 250. 118 retained within apertures 116
and 112 of the      The latch nipple 180 comprises an elongated outer 114
and inner 110 shear rings respectively    annular member having, on the
exterior thereof, to releasably secure the annular shear rings 110   55
first cylindrical surface 182 having, in turn, annu- and 114 together.
lar recess 184 therein containing annular seal Also shown in FIGS. 2A and
2B are portions of     means 186 therein which sealingly engages the power
case 122 and power mandrel 124 of the     second cylindrical bore 142 of
power case 122, power section assembly 120.                         first
threaded annular surface 188 which releas- Regarding the power case 122,
the threaded    60   ably, threadedly engages threaded bore 144 of surface
portion  126  releasably, threadedly       power case 122, second
cylindrical surface 190, engages second threaded bore 104 of shear case
second threaded annular surface 192, third 56 while annular seal means 132
of case 122         cylindrical surface 194 having, in turn, annular
sealingly engages fourth cylindrical bore 106 of    recess 196 therein
containing seal means 198 shear case 56.                                65
therein and fourth cylindrical surface 200 having, 4    7               EP
0137 735 B1                       8 in turn, a plurality of apertures 202
therein and, on  and third frusto-conical surface 300 and, on the the
interior thereof, first cylindrical bore 204     interior thereof,
cylindrical bore 302 having, in 



having, in turn, annular recess 206 therein con-     turn, apertures 278
terminating therein to allow taining annular seal means 208 therein and
annu-     fluid communication from the exterior to the lar recess 210
therein and second cylindrical bore    5    interior of the sleeve portion
254 closing sleeve 212 to which apertures 202 extend to allow fluid
250. communication through latch nipple 180.                Referring to
FIGS. 2E and 2F, the drain sleeve Regarding the upper portion of the sample
case     assembly 310, drain nut assembly 312, bottom 250, threaded bore
236 releasably threadedly         nipple 314 and sleeve seal cover 316 are
shown. engages second threaded annular surface 192 of   10    The drain
sleeve assembly 310 comprises drain latch nipple 180 while first
cylindrical bore 238 of  sleeve 320, drain port protector 322 and set case
250 sealingly engages annular seal means        screws 324. 198 in annular
recess 196 of latch nipple 180.         The drain sleeve 320 comprises an
annular With respect to the upper portion of closing       member having,
on the exterior thereof, first sleeve 250, portions of the enlarged heads
264 of   15   cylindrical surface 326 having, in turn, threaded resilient
members or fingers 256 are cammed into     apertures 328 therethrough and a
plurality of engagement with apertures 166 of power man-
elongated, rectangular in shape apertures 330 drel 124 releasably securing
the closing sleeve      therethrough and second cylindrical surface 332 250
to the power mandrel 124 by portions of the      having, in turn, an
annular semi-circular in cross- enlarged  heads 264 slidably engaging first
20   section recess 334 therein and, on the interior cylindrical bore 204
of latch - nipple 180 while    thereof, cylindrical bore 336 having, in
turn, a first annular seal means 274 in annular recess 272 of      annular
recess 338 containing annular seal means closing sleeve 250 slidably,
sealingly engages       340 therein located on one side of threaded first
cylindrical bore 204 of latch nipple 180 and   aperture 328, a second
annular recess 342 con- while annular seal means 284 contained in annu-
25   taining annular seal means 344 therein located on tar recesses 282 of
closing sleeve 250 slidably,     the other side of threaded aperture 328
and a third sealingly engage second cylindrical bore 212 of      annular
recess 346 containing annular seal means latch nipple 180.
348 therein located adjacent one end of aperture Referring to FIGS. 2D and
2E, the sample case      330 and a distance from  annular recess 342 220
comprises an elongated, annular member   30   greater than the diameter of
aperture 226 in having, on the exterior thereof, first cylindrical   sample
case 220 such that when drain sleeve 320 surface 222, second cylindrical
surface 224         is located in a first position on sample case 220
having, in turn, a plurality of apertures 226 there-  the annular seal
means 344 and 348 in second 342 through, a plurality of threaded apertures
227       and third 346 annular recesses respectively slid- therein,
threaded annular surface 228 and third   35   ingly sealingly engage the
second cylindrical cylindrical surface 230 having, in turn, annular
surface 224 to prevent fluid flow through aperture recess 232 therein
containing annular seal means     226. 234 therein and, on the interior
thereof, threaded     The drain port protector 322 comprises a bore 236,
first cylindrical bore 238, frusto-conical  threaded cylindrical member
having threaded surface 240, and second cylindrical bore 242.  40   surface
350 thereon which releasably, threadedly The closing sleeve 250 comprises a
latch por-      engages threaded aperture 328 in drain sleeve tion 252 and
sleeve portion 254.                     320 and polygonal shaped, in
cross-section, aper- The latch portion 252 comprises a plurality. of.  ture
352 therein..; resilient members or fingers 256, each member          Each
set screw 324 comprises a cylindrical and finger 256 having an elongated,
rectangular   45    member having a threaded portion 354 which in
cross-section shape body portion 258 having,      releasably, threadedly
engages threaded aperture in turn, on one end thereof an enlarged rest-
227 in sample case 224 and a head portion 356 angular shaped head 264
having chamfered sur-        having, in turn, a polygonal shaped, in cross-
faces 266 thereon and the other end 262 thereof      section, aperture 358
therein. secured to the end 268 of sleeve portion 254.  so      The drain
nut assembly 312 comprises drain The sleeve portion 254 comprises an
elongated,     nut 360, a plurality of spherical balls 362 and drain
annular member having, on the exterior thereof,      plug 364. first
cylindrical surface 270 having, in turn, annu-   The drain nut 360
comprises an annular lar recess 272 therein containing annular seal
member having, on the exterior thereof, cylindri- means 274 therein, second
cylindrical surface 276   55   cal surface 370 having, in turn, threaded
aperture having, in turn, a plurality of apertures 278        372therein
and on,the interiorthereof, cylindrical therein, third cylindrical surface
280 having, in    surface 374 having, in turn, annular, semi-circular turn,
a plurality of annular recesses 282 therein,   in cross-section recess 376
therein and threaded each recess 282 containing annular seal means
bore 378 which releasably, threadedly engages 284 therein, first
frusto-conical surface 286, fourth   60   threaded surface 228 of sample
case 220. cylindrical surface 288, second frusto-conical sur-    Each
spherical ball 362 comprises a spherical face 290, fifth cylindrical
surface 292, sixth       member having a diameter which is compatible
cylindrical surface 294 having, in turn, a plurality  with the
semi-circular in cross-section annular of annular recesses 296 therein,
each recess 296     recesses 376 and 334 in drain nut 360 and drain
containing an annular seal means 298 therein,   65   sleeve 320
respectively to effectively form a roller 5    EP  0137 735 B1
o bearing assembly when the drain sleeve 320 and      sealingly engaging
second cylindrical 242 of drain nut are in an assembled relationship.
sample case 220 while enlarged heads 264 of The drain plug 364 comprises a
cylindrical        fingers 256 of latch portion 252 of closing sleeve 



member having a threaded exterior 378 and           250 engage annular
recess 210 of latch nipple 180 polygonal shaped recess 380 therein.
5    to retain the closing sleeve 250 in its sample The bottom nipple 314
comprises an elongated      trapping position. annular member having, on
the exterior thereof, cylindrical surface 382, cylindrical surface 384
Operation of the Sampler Valve having, in turn, annular recess 386 therein
con-      Referring to FIGS. 1 and 2A through 2F, and 3 taining annular
seal means 388 therein, and    10   when the sampler valve 50 is run into
the well threaded exterior portion 390 and, on the interior  bore 3 as part
of the test string 10, the sampler thereof, threaded bore 392, cylindrical
bore 394,   valve 50 is in the open position shown in FIGS. 2A annular
shoulder 396, frusto-conical bore 398 and   through 2F. cylindrical bore
400.                                 During testing of the formation 5,
fluids from The closing sleeve seal cover 316 comprises an    15   the
formation 5 will flow through sampler valve annular member having, on the
exterior thereof, a   50 with a portion of the fluid flowing through
plurality of rectangular shaped forward centering   bores 398 and 400 of
bottom nipple 314 flowing guides 402 whose outer edges abut bore 394 of
through bore 302 of closing sleeve 250 while a bottom nipple 314 and a
plurality of rear centering  portion of the fluid flows around closing
sleeve guides 404 whose outer edges abut bore 394 of   20   250 into
annular chamber 221 back into bore 302 bottom nipple 314 and, on the
interior thereof,     of closing sleeve 250 via apertures 202 in latch bore
406 which slidingly, sealingly engages sixth   nipple 180 and 278 in
closing sleeve 250. cylindrical surface 294 and seal means 298 of the
To actuate the sampler valve 50 to trap a sleeve portion 254 of closing
sleeve 250. When      sample of the fluids from the formation 5, fluid
installed in the sampler valve 50, the closing    25   pressure is
increased in the well annulus 16 which sleeve seal cover 316 centers the
lower end         causes the fluid pressure from the well bore portion of
closing sleeve 250 within bottom nipple  communicating through apertures
136 acting 314.                                                across the
annular surface formed between fourth Referring to FIGS. 3A and 3B, a
portion of the   cylindrical surface 156 and fifth cylindrical surface 500
sampler valve 50 is shown in position for the    30   of power mandrel 124
to similarly increase. retention and transportation of a fluid sample
When the fluid pressure in the well annulus 16 from a formation. As shown,
the trapped fluid       has increased sufficiently, the force acting on
sample is retained within the portion 500 of the    power mandrel 124 will
cause the shear pins 118 sampler valve 50 comprised by sample case 224,
in the shear ring assembly 58 to shear thereby sample sleeve 250, latch
nipple 180, drain sleeve    35   allowing the power mandrel 124 to move
assembly 310, drain nut assembly 312, upper         upwardly in the sampler
valve 50. transport cap 450 and lower transport cap 480.        As the
power mandrel 124 moves upwardly in The upper transport cap 450 comprises
an          sampler valve 50, since closing sleeve 250 has the annular
member having a cylindrical exterior        enlarged heads 264 of fingers
256 of latch portion surface 452, annular end 454, threaded bore 456   40
252 cammed into engagement with apertures 166 which  releasably  threadedly
engages  first       of power mandrel 124 by bore 204 of latch nipple
threaded annular surface 188 of latch nipple 180,   180, closing sleeve 250
is moved upwardly within closing sleeve latch retainer 458 centrally
located  sampler valve 50 with the- power mandrel.124. in the upper
transport cap 450 having, in turn, one    -    The power mandrel 124 moves
upwardly in the end thereof to annular end 454, a cylindrical   45
sampler valve 50 until annular shoulder 155 of surface portion 460 which
slidingly sealingly       power mandrel 124 abuts resilient annular engaged
annular seal means 208 in latch nipple      bumper 174 which, in turn,
abuts annular 180, and a frusto-conical surface portion 462       shoulder
141 of power case 122 and the upper which slidingly engages enlarged heads
264 of       end of shear ring 110 of shear ring assembly 58 fingers 256 of
latch portion 252 of closing sleeve   50   abuts resilient bumper 172
which, in turn, abuts 250.
the lower end of upper or top adapter 54. The lower transport cap 480
comprises an            During the upward movement of the power annular
member having a cylindrical exterior        mandrel 124 the closing sleeve
250 moves there- surface 482, annular end 484, threaded bore 486     with
until the enlarged heads 264 of fingers 256 of which releasably threadedly
engages annular   55   latch portion 252 spring into engagement with
threaded surface 228 of sample sleeve 220 and       annular recess 210 in
latch nipple 180 thereby carrying member 488.
releasing the closing sleeve 250 from further As shown, when the transport
portion 500 of       movement with power mandrel 124 and resili- the
sampler valve 50 is ready for transport, the    ently, releasably, locking
closing sleeve 250 in a sample of fluid is retained within annular   60
closed position within sampler valve 50 wherein chamber 221 formed between
the sample case          apertures 278 in closing sleeve 250 are no longer
220 and closing sleeve 250 by annular seal means    in alignment with
apertures 202 in latch nipple 284 of closing sleeve 250 sealingly engaging
180 so that annular seal means 284 of closing second cylindrical bore 212
of latch nipple 180     sleeve 250 sealingly engage second cylindrical and
annular seal means 298 of closing sleeve 250    65   bore 212 of latch
nipple 180 and annular seal 6    11   EP 0137 735 B1
12 means 298 of closing sleeve 250 sealingly engage     To remove the fluid
sample in annular chamber second cylindrical bore 242 of sample case 220 to
221 of transport portion 500 of sampler valve 50, trap a sample of the
fluid from the formation 5    after transport cap 480 has been removed from
within annular chamber 221 formed between          transport portion 500
drain port protector 322 is 



sample case 220 and closing sleeve 250. When    5    removed from aperture
328 in drain sleeve 320 the power mandrel 124 has moved past the upper
and a suitable line connected thereto. end surface of power case 122,
resilient annular     Next, drain nut 312 is rotated on annular lock ring
154 springs partially outwardly into     threaded surface 228 of sample
case 220 to cause annular chamber 170 thereby preventing any
movementofthedrain nut312towardstheendof subsequent downward movement of
the power   to   sample case 220. With the movement of drain nut mandrel
124 within sampler valve 50 such that the  312 on sample case 220 since
drain sleeve 320 of downward movement of the power mandrel 124
drain sleeve assembly 310 is connected thereto would cause the enlarged
heads 264 of fingers      via spherical balls 362, drain sleeve 320
advances 256 of latch portion 252 of closing sleeve 250 to  therewith along
sample case 220 until aperture disengage annular recess 210 of latch nipple
180.   15   328 aligns with aperture 226 in sample case 220 After trapping
of a fluid sample from the forma-  thereby allowing fluid communication
between tion 5 in the sampler valve 50, if desired, fluids  the line
connected to aperture 328 in drain sleeve may be pumped through the
unrestricted bore of     320 and annular chamber 221 containing the fluid
the sampler valve 50 back down into the forma-     sample from the
formation 5. tion 5 without contaminating the fluid sample   20   It will
be seen from the foregoing description of retained within annular chamber
221 of the         the invention that the sampler valve of the sampler
valve 50.                                  present invention can be used in
trapping sample After a sample has been trapped within sampler   fluids
from formations, for allowing fluids to be valve 50 and any subsequent
testing or fluid       pumped through the unrestricted bore of the pumping
operations have been completed, the   25   sampler valve after the trapping
of a formation test string 10is removed from the well bore 3 and  fluid
sample and for the transfer to an approved the sampler valve 50 removed
therefrom. At this    chamber for transportation of the formation fluid
time, if desired, the upper top adapter 54, shear  sample to the laboratory
for analysis. case 56, shear ring assembly 58, power case 122, and power
mandrel 124 are removed from latch   30   Claims nipple 180 by threadedly
disengaging threaded bore 144 of power case 122 from first threaded
1. An annulus pressure responsive sampling annular surface 188 of latch
nipple 180 and upper  apparatus for use in a test string in a well, said
transport cap 450 is threadedly, releasably        apparatus comprising: a
power section assembly, secured to latch nipple 180 via first threaded   35
the power section assembly including: a shear annular surface 188. In
conjunction, at this time,  ring assembly section (52); a power case (122)
bottom nipple 314 and sleeve seal cover 316 are    connected to the shear
ring assembly section, the removed from sampler valve 50 by threadedly
power case having a plurality of apertures (136) disengaging threaded bore
392 of bottom nipple     therein to allow fluid communication from the 314
from annular threaded surface 228 of sample   40   exterior to the interior
thereof; and a power case 220 and, lower transport cap 480 is
mandrel (124) slidably disposed within a portion threadedly, releasably
secured to sample case      of said apparatus, the power mandrel having a
220 via annular threaded surface 228.              portion of the exterior
thereof in fluid communi- After the sampler valve 50 has been partially
cation with the apertures in the power case and a disassembled and the
transport cap 450 and 480   45   portion thereof abutting a portion of the
shear assembled on the remaining disassembled por-       ring assembly; and
a sampler section assembly, tions of the sampler valve 50 as described
above   the sampler section assembly including: a latch to form portion 500
of the sampler valve 50 (see   nipple (180) connected to the power case; a
FIGS. 3A and 38), the remaining transport portion  sample case (220), the
sample case being con- 500 is ready for transport of the fluid sample   50
nected to the latch nipple, and having an aperture retained in annular
chamber 221 off the drilling   therein; a drain sleeve assembly (310)
slidably, rig floor to be transferred to an approved         sealingly,
located on the exterior of the sample chamber for transportation to the
laboratory for   case; a drain nut assembly (312) located on the analysis.
exterior of the sample case releasably secured to With the transoort caps
450 and 480 secured to   55   a portion of the drain sleeve assembly; a
bottom transport portion 500 of the sampler valve 50,     nipple (314)
connected to the sample case, the closing sleeve 250 is prevented from
movement      bottom nipple having one end thereof adapted for in latch
nipple 180 and sample case 220 by closing  connecting said apparatus to
said test string and a sleeve latch retaining 458 of cap 450 camming
bore (394) therethrough; a closing sleeve (250) enlarged heads 264 of
fingers 256 of latch portion   so   slidably disposed within said apparatus
releas- 252 of closing sleeve 250 into annular recess 210  ably secured to
the power mandrel; and a closing of latch nipple 180 while annular end 484
of cap   sleeve seal cover (316) contained within the 480 also prevents
movement of the closing sleeve   bottom nipple and having a portion of the
sleeve 250 if closing sleeve 250 would become disen-      portion of the
closing sleeve slidably disposed gaged from latch nipple 180.
65   therein, characterised in that said sampler section 7    11
EP  0 137 735 B1                    12 means 298 of closing sleeve 250
sealingly engage     To remove the fluid sample in annular chamber second
cylindrical bore 242 of sample case 220 to   221 of transport portion 500
of sampler valve 50, trap a sample of the fluid from the formation 5
after transport cap 480 has been removed from within annular chamber 221
formed between           transport portion 500 drain port protector 322 is
sample case 220 and closing sleeve 250. When    5    removed from aperture
328 in drain sleeve 320 



the power mandrel 124 has moved past the upper      and a suitable line
connected thereto. end surface of power case 122, resilient annular
Next, drain nut 312 is rotated on annular lock ring 154 springs partially
outwardly into     threaded surface 228 of sample case 220 to cause annular
chamber 170 thereby preventing any          movement of the drain nut 312
towards the end of subsequent downward movement of the power   10   sample
case 220. With the movement of drain nut mandrel 124 within sampler valve
50 such that the   312 on sample case 220 since drain sleeve 320 of
downward movement of the power mandrel 124          drain sleeve assembly
310 is connected thereto would cause the enlarged heads 264 of fingers
via spherical balls 362, drain sleeve 320 advances 256 of latch portion 252
of closing sleeve 250 to  therewith along sample case 220 until aperture
disengage annular recess 210 of latch nipple 180.   15   328 aligns with
aperture 226 in sample case 220 After trapping of a fluid sample from the
forma-  thereby allowing fluid communication between tion 5 in the sampler
valve 50, if desired, fluids  the line connected to aperture 328 in drain
sleeve may be pumped through the unrestricted bore of     320 and annular
chamber 221 containing the fluid the sampler valve 50 back down into the
forma-      sample from the formation 5. tion 5 without contaminating the
fluid sample   20    It will be seen from the foregoing description of
retained within annular chamber 221 of the         the invention that the
sampler valve of the sampler valve 50.
present invention can be used in trapping sample
Afterasamplehasbeentrappedwithinsampler           fluids from formations,
for allowing fluids to be valve 50 and any subsequent testing or fluid
pumped through the unrestricted bore of the pumping operations have been
completed, the   25   sampler valve after the trapping of a formation test
string 10is removed from the well bore 3 and   fluid sample and for the
transfer to an approved the sampler valve 50 removed therefrom. At this
chamber for transportation of the formation fluid time, if desired, the
upper top adapter 54, shear   sample to the laboratory for analysis. case
56, shear ring assembly 58, power case 122, and power mandrel 124 are
removed from latch   30   Claims nipple 180 by threadedly disengaging
threaded bore 144 of power case 122 from first threaded       1. An annulus
pressure responsive sampling annular surface 188 of latch nipple 180 and
upper   apparatus for use in a test string in a well, said transport cap
450 is threadedly, releasably         apparatus comprising: a power section
assembly, secured to latch nipple 180 via first threaded   35   the power
section assembly including: a shear annular surface 188. In conjunction, at
this time,  ring assembly section (52); a power case (122) bottom nipple
314 and sleeve seal cover 316 are     connected to the shear ring assembly
section, the removed from sampler valve 50 by threadedly         power case
having a plurality of apertures (136) disengaging threaded bore 392 of
bottom nipple     therein to allow fluid communication from the 314 from
annular threaded surface 228 of sample   40   exterior to the interior
thereof; and a power case 220 and, lower transport cap 480 is
mandrel (124) slidably disposed within a portion threadedly, releasably
secured to sample case       of said apparatus, the power mandrel having a
220 via annular threaded surface 228. - .           portion of the exterior
thereof in fluid communi- After the sampler valve 50 has been partially
cation with the apertures in the power case and a disassembled and the
transport cap 450 and 480   45   portion thereof abutting a portion of the
shear assembled on the remaining disassembled por-       ring assembly; and
a sampler section assembly, tions of the sampler valve 50 as described
above    the sampler section assembly including: a latch to form portion
500 of the sampler valve 50 (see    nipple (180) connected to the power
case; a FIGS. 3A and 3B), the remaining transport portion   sample case
(220), the sample case being con- 500 is -ready for transport of the fluid.
sample   so   nected to the latch nipple, and having an aperture retained
in annular chamber 221 off the drilling   therein; a drain sleeve assembly
(310) slidably, rig floor to be transferred to an approved
sealingly, located on the exterior of the sample chamber for transportation
to the laboratory for    case; a drain nut assembly (312) located on the
analysis.                                           exterior of the sample
case releasably secured to With the transport caps 450 and 480 secured to
55    a portion of the drain sleeve assembly; a bottom transport portion
500 of the sampler valve 50,      nipple (314) connected to the sample
case, the closing sleeve 250 is prevented from movement       bottom nipple
having one end thereof adapted for in latch nipple 180 and sample case 220
by closing  connecting said apparatus to said test string and a sleeve
latch retaining 458 of cap 450 camming       bore (394) therethrough; a
closing sleeve (250) enlarged heads 264 of fingers 256 of latch portion
60   slidably disposed within said apparatus releas- 252 of closing sleeve
250 into annular recess 210   ably secured to the power mandrel; and a
closing of latch nipple 180 while annular end 484 of cap    sleeve seal
cover (316) contained within the 480 also prevents movement of the closing
sleeve    bottom nipple and having a portion of the sleeve 250 if closing
sleeve 250 would become disen-       portion of the closing sleeve slidably
disposed gaged from latch nipple 180.                  65   therein,
characterised in that said sampler section 7    13              EP  0137
735  B1                    14 assembly has an annular sample chamber (221)
nipple and, on the interior thereof, a bore which formed between said
sample case (220) and said      slidingly, sealingly engages a portion of
the closing sleeve (250) for receiving and storing a    sleeve portion of
the closing sleeve. well fluid sample, said sampler section having a
8. Apparatus according to claim 5, wherein the bore therethrough which
remains open after said    5    latch nipple includes a bore (204)
therethrough, sample chamber (221) receives said sample.          the bore
having an annular recess (210) therein 



2. Apparatus according to claim 1, wherein the    adapted to receive a
portion of the latch portion of shear ring assembly section comprises: an
the closing sleeve therein upon actuation of said adapter (54) for
connecting said apparatus to said  apparatus. test string; a shear ring
assembly (58) for control-   10  9. Apparatus according to claim 5 or 8,
wherein ling the initial actuation of said apparatus; and a  the latch
portion of the closing sleeve comprises: shear case (56) connected to the
adapter for        a plurality of resilient members (256), each containing
the shear ring assembly therein.         member having an elongated body
portion (258) 3. Apparatus according to claim 1 or 2, wherein   having, in
turn, one end secured to the sleeve the drain sleeve assembly comprises: a
drain   15   portion of the closing sleeve and on the other end sleeve
(320) slidably, sealingly located on the     thereof an enlarged head (264)
adapted to be exterior of the sample case, the drain sleeve       received
in the annular recess in the bore of the having a drain port therein, an
aperture therein,   latch nipple. and an annular recess in the exterior
thereof         10. Apparatus according to claim 9, wherein the adjacent
one end thereof; a drain port protector   20   power mandrel includes a
bore therethrough and (322) releasably secured in the drain port in the   a
plurality of apertures therein adjacent one end drain sleeve; and a drain
sleeve set screw (324)    thereof, each aperture being adapted to receive a
secured to the drain sleeve having a portion        portion of an enlarged
head of a resilient member thereof slidably received within the aperture in
of the latch portion of the closing sleeve. the drain sleeve.
25 4. Apparatus according to claim  1, 2 or 3,       PatentansprOche
wherein the drain nut assembly comprises: a drain nut (360) located on the
exterior of the        1. Auf Ringraumdruck ansprechende Probenah- sample
case, the drain nut having an annular        mevorrichtung zur Verwendung
in einem Test- recess in a bore thereof adjacent one end thereof   30
strang  in einem  Bohrioch, enthaltend: eine and an aperture therein
communicating with the      Antriebsabschnittsanordnung mit einem  Scher-
annular recess in the bore adjacent one end         ringabschnitt (52), mit
einem  Antriebsgehause thereof; a plurality of balls (362) located in the
(122), das mitdem Scherringabschnittverbunden annular recess in the bore
adjacent one end of the  ist und eine Vielzahl von Offnungen (136) hat, die
drain nut and the annular recess in the exterior of   35   eine
Fluidverbindung von au~en in das Innere des the drain sleeve adjacent one
end thereof, the      Antriebsgehauses gestatten, und  mit einem balls
rotatably securing the drain sleeve to the    Antriebsst6fel (124), der
gleitbeweglich in einem drain nut; and a drain plug (364) secured within
Teil der Vorrichtung angeordnet ist und auBensei- the aperture in the drain
nut to preventthe release  tig einen mit den Offnungen im Antriebsgehbuse
of the balls from the annular recesses in the drain   40   in
Fluidverbindung stehenden Teil und einen dem sleeve and drain nut.
Scherringabschnitt anliegenden Teil hat; einen 5. Apparatus according to
any of claims 1 to 4,   Probenahmeabschnitt mit einem Verriegelungs-
Wherein the closing sleeve comprises: a latch   -   stOck (180), das mit
dem Antriebsgehiuse ver- portion (252) for releasably securing the closing
bunden ist, mit einem Probengehiuse (220), das sleeve to the power mandrel;
and a sleeve portion    45    mit dem Verriegelungsstuck verbunden ist und
(254) for forming an annular chamber between        eine Offnung hat, mit
einer EntnahmehOlsenan- the interior of the sample case and the exterior of
ordnung (310), die gleitbeweglich und abdichtend a portion of the closing
sleeve.                    auf der AuRenseite des Probengehiuses ange- 6.
Apparatus according to any of claims 1 to 5,   ordnet ist, mit einer
Entnahmemutteranordnung wherein the shear ring assembly comprises: an   so
(312), die auBenseitig an dem  Probengehiuse inner annular shear ring (110)
having a pluralityof  angeordnet ist, das l6sbar an 'einem Teil der
apertures therein; an outer annular shear ring      Entnahmehulsenanordnung
befestigt ist, mit (114) having a plurality of apertures therein; and a
einem  mit dem  Probengehiuse verbundenen plurality of shear pins (118)
extending through the  unteren AnschluBteil (314), dessen eines Ende zur
plurality of apertures in the outer annular shear   55   Verbindung der
Vorrichtung mit dem Teststrang ring and the plurality of apertures in the
inner    eingerichtet ist und der eine Durchbohrung (394) annular shear
ring.                                 enthalt, mit einer Schlielhulse
(250), die gleitbe- 7. Apparatus according to any of claims 1 to 6,
weglich in der losbar an dem  Antriebsst6Bel wherein the closing sleeve
seal cover comprises:    befestigten Vorrichtung angeordnet ist, und mit an
annular member having, on the exterior   60   einer Abdeckung (316) fOr die
Dichtung der thereof, a plurality of forward centering guides
SchlielhOlse, die in dem unteren Anschlullteil (402) having, in turn, their
outer edges abutting   enthalten ist und teilweise einen HOlsenteil der the
bore (394) of the bottom nipple and a plurality  SchlieBhOlse
gleitbeweglich  enthalt, dadurch of rear centering guides (404) having, in
turn, their  gekennzeichnet, daB der Probenahmeabschnitt outer edges
abutting the bore of the bottom    65   eine ringformige Probenkammer (221)
aufweist, 8    15              EP 0137 735 B1                     16 die
zwischen dem Probengehause (220) und der       Anspruche 1 bis 6, dadurch
gekennzeichnet, dal SchlieghOlse (250) zur Aufnahme und zur Spei-       die
Abdeckung fOr die SchlielhOlsendichtung ein chefung einer Fluidprobe aus
dem Bohrloch aus-      Ringglied enthalt, das auBenseitig eine Vielzahl
gebildet ist, und der Probenahmeabschnitt eine     von vorwarts
zentrierenden Fuhrungen (402) auf- Bohrung hat, die nach Aufnahme der Probe
in die    5    weist, deren AuBenkanten der Bohrung (394) des Probenkammer
(221) offen bleibt.                   unteren AnschluBteils anliegen, eine
Vielzahl von 2. Probenahmevorrichtung nach Anspruch 1,        rOckwarts
zentrierenden FOhrungen (404), deren 



dadurch gekennzeichnet, daB der Scherringab-       AuBenkanten der Bohrung
des unteren AnschluB- schnitt einen Adapter (54) zur Verbindung der
teils anliegen, und innenseitig eine Bohrung, die Vorrichtung mit dem
Teststrang enthalt, sowie   10   gleitbeweglich abdichtend einem TeOl des
HOls- eine Scherringanordnung (58) zur Steuerung der     enteils der
SchlieBhOlse anliegt. anfanglichen BetAtigung der Vorrichtung und ein
8. Probenahmevorrichtung nach Anspruch 5, mit dem Adapter verbundenes
Schergehause (56)      dadurch gekennzeichnet, daB das Verriegelungs- zur
Aufnahme der Scherringanordnung.               stack eine durchgehende
Bohrung (204) enthalt 3. Probenahmevorrichtung nach Anspruch 1    15    mit
einer Ringnut (210) darin, die zur Aufnahme oder 2, dadurch gekennzeichnet,
daB die Entnah-    eines Teils des Verriegelungsteils der SchlieB-
mehulsenanordnung eine EntnahmehOlse (320)         hulse be! Betitigung der
Vorrichtung eingerichtet enthilt, die  gleitbeweglich  und  abdichtend
ist. auBenseitig an dem Probengehiuse angebracht          9.
Probenahmevorrichtung nach Anspruch 5 ist und einen EntnahmeanschluB mit
einer darin   20   oder 8, dadurch gekennzeichnet, daB der Verrie-
enthaltenen Offnung hat und auBenseitig neben       gelungsteil der
SchlieBhOlse eine VieIzahl von einem Ende eine Ringnut hat, sowie einen
Ent-      federnden Gliedern (256) enthalt, die jeweils nahmeanschluBschutz
(322), der losbar in dem       einen langgestreckten Korperteil (258)
haben, EntnahmeanschluB in der EntnahmehOlse befe-        dessen eines Ende
am HOlsenteil der SchlieB- stigt ist, und eine an der Entnahmehulse befe-
25   hulse befestigt ist und an dessen anderem Ende stigte
Feststellsdhraube (324) far die Entnahme-   ein vergr6Berter Kopf (264)
zur.Aufnahme in der hMlse, die mit einem Tell gleitbeweglich in der
Ringnut in der Bohrung des Verriegelungsstucks Offnung in der EntnahmehOlse
aufgenommen ist.      eingerichtet ist. 4. Probenahmevorrichtung nach
Anspruch 1, 2         10. Probenahmevorrichtung nach Anspruch 9, oder 3,
dadurch gekennzeichnet, daB die Entnah-   30   dadurch gekennzeichnet, daB
der AntriebsstoBel memutteranordnung eine auBenseitig an dem          eine
durchgehende Bohrung und neben deren Probengehiuse angebrachte
Entnahmemutter           einem Ende darin eine Vielzahl von Offnungen (360)
enthalt, die in einer Bohrung nahe einem     enthalt, die jeweils zur
Aufnahme eines Teils des Ende eine Ringnut hat und darin eine Offnung, die
vergr6Berten Kopfes eines federnden Gliedes des mit der Ringnut in der
Bohrung neben deren   35   Verriegelungstucks der SchlieBhulse eingerichtet
einem  Ende in Verbindung steht, sowie eine        sind. Vielzahl von
Kugeln (362) in der Ringnut in der Bohrung neben einem Ende der
Entnahmemutter        Revendications und der Ringnut auBenseitig an der
Entnahme- hulse neben deren einem Ende, wobei die Kugeln   40  1. Appareil
de pr6l&vement d'echantillons die Entnahmehulse drehbar an der Entnahme-
repondant a la pression de l'espace annulaire, mutter befestigen, und einen
Entnahmestopfen       destin6 a Wtre utilise dans une colonne d'essai
(364), der in der Offnung in der Entnahmemutter    dans un puits, ledit
appareil comprenant: un befestigt ist, um die Freisetzung der Kugeln aus
ensemble section de puissance, I'ensemble sec- den Ringnuten in der
Entnahmehulse und der   4s   tion de puissance comprenant: une section jeu
de Entnahmemutter zu verhindern.                       bagues de
cisaillement (52); un boatier de puis- 5. Probenahmevorrichtung nach einem
der          sance (122) relie A la section jeu de bagues de AnsprOche 1
bis 4; dadurch gakennzeichnet, daB     cisaillement, le boltier de
puissance presentant die SchlieShulse ein Verriegelungsteil (252) zur
interieurement une pluralite d'ouvertures (136) l6sbaren Befestigung der
Schlielhulse an dem    so   pour laisser le fluide passer de l'ext6rieur a
sa AntriebsstdBel enthilt, sowie ein Hulsenteil (254)  cavite int6rieure;
et un mandrin de puissance zur Ausbildung einer Ringkammer zwischen der
(124) monte coulissant dans une partie dudit Innenseite des Probengehiuses
und der Augen-       appareil, le mandrin de puissance ayant une seite
eines Teils der Schlie~hOlse.                 partie de sa surface
exterieure en communication 6. Probenahmevorrichtung nach einem  der   55
fluidique avec les ouvertures du boTitier de puis- AnsprOche 1 bis 5,
dadurch gekennzeichnet, daB     sance et une partie en appui contre une
partie du die Scherringanordnung einen inneren Scherring     jeu de bagues
de cisaillement; et un ensemble (110) mit einer Vielzahl von Offnungen
darin       section de prelbvement d'echantillon, 'ensemble enthilt, einen
auBeren Scherring (114) mit einer    section de prelbvement d'echantillon
compre- Vielzahl von Offnungen darin, und eine Vielzahl   60   nant: un
raccord double male A verrouillage (180) von Scherstiften (118), die sich
durch die Vielzahl  relie au boftier de puissance; un bottier d'echantil-
von Offnungen im auBeren Scherring und die         Ion (220), le bottier
d'echantillon etant relie au Vielzahl von Offnungen im inneren Scherring
raccord double male A verrouillage, et presentant erstrecken.
interieurement une ouverture; un ensemble man- 7. Probenahmevorrichtung
nach einem  der   65   chon d'ecoulement (310) monte coulissant a joint 9 I
u 11111111111111111111111111I    17               EP  0137 735  B1
18 6tanche sur l'eXtdrieur du bottier d'6chantillon; un  lement avec
libert6 de rotation; et un bouchon ensemble ecrou d'ecoulement (312) place
sur la        d'ecoulement (364) fixe dans ladite ouverture de surface
exterieure du boltier d'echantillon et fixe  l'ecrou d'ecoulement, pour
empecher les billes de de fagon amovible a une partie de l'ensemble
se degager des evidements annulaires du man- manchon d'ecoulement; un
raccord double m3le    5    chon d'ecoulement et de I'6crou d'ecoulement.
inferieur (314) relie au boltier d'echantillon, le     5. Appareil selon
une quelconque des revendi- raccord double m3le inf6rieur ayant une de ses
cations 1 a 4, dans lequel le manchon de ferme- 



extremites adaptee pour relier ledit appareil a      ture comprend: une
partie de verrouillage (252) ladite colonne d'essai, et un percage (394)
qui le   servant A assembler le manchon de fermeture au traverse; un
manchon de fermeture (250) monte   10    mandrin de puissance par une
liaison demonta- coulissant dans ledit appareil et fixe de facon       ble;
et une partie manchon (254) servant a former amovible au mandrin de
puissance; et un couver-       une chambre annulaire entre la surface
interieure cle d'etancheite du manchon A fermeture (316)         du boltier
d'echantillon et la surface exterieure contenu dans le raccord double male
inferieur et      d'une partie du manchon de fermeture. dans lequel est
montee coulissante une partie de   is  6. Appareil selon une quelconque des
revendi- la partie manchon du manchon de fermeture,           cation 1 A 5,
dans lequel le jeu de bagues de caract6ris6 en ce que ledit ensemble
section de       cisaillement comprend: une bague de cisaille- prelevement
d'echantillon presente une chambre        ment annulaire interieure (110)
dans laquelle sont d'6chantillon annulaire (221) formee entre ledit
pr6vues une pluralite d'ouvertures; une bague de bottier d'echantillon
(220) et ledit manchon de    20   cisaillement annulaire ext6rieure (114)
presentant fermeture (250) pour recevoir et stocker un echan-
interieurement une pluralite d'ouvertures; et une tillon de fluide du
puits, ladite section de prel&ve-  pluralite de goupilles de cisaillement
(116) qui ment d'echantillon etant percee d'un trou qui         s'6tendent
A travers la pluralit6 d'ouvertures de la reste ouvert apres que ladite
chambre d'echantil-     bague de cisaillement annulaire exterieure et la
Ion (221) a requ !edit echantillon.             25    pluralite
d'ouvertures de la bague de cisaillement 2. Appareil selon la revendication
1, dans lequel   annulaire interieure. Ia section jeu de bagues de
cisaillement corn-         7. Appareil selon une quelconque des revendi-
prend: un adaptateur (54) destine a connecter         cations 1 A 6, dans
lequel le couvercle d'etan- ledit appareil a ladite colonne d'essai; un jeu
de    cheite du manchon de fermeture comprend: un bagues de cisaillement
(58) destine A commander   30    element annulaire ayant, sur sa surface
exte- I'actionnement initial dudit appareil; et un boltier  rieure, une
pluralite de guides de centrage avant de cisaillement (56) relie a
I'adaptateur pour       (402) ayant A leur tour leur bord exterieur en
contenir interieurement le jeu de bagues de cisail-   appui contre
l'al6sage (392) du raccord double lement.
male inferieur et une pluralite de guides de 3. Appareil selon la
revendication 1 ou 2, dans    35   centrage arriere (404) ayant a leur tour
leur bord lequel l'ensemble manchon d'ecoulement corn-          exterieur
en appui contre l'al6sage du raccord prend: un manchon d'ecoulement (320)
monte            double m3le inf6rieur et presentant sur sa surface
coulissant et A joint etanche sur la surface ext6rieure  inferieure un
alesage qui coulisse a joint etanche du boltier d'6chantillon, le manchon
d'ecoulement     sur une partie de la partie manchon du manchon presentant
interieurement un orifice d'ecoulement   40    de fermeture. et une
ouverture, et un evidement annulaire dans sa    8. Appareil selon la
revendication 5, dans lequel surface ext6rieure, a proximit6 d'une de ses
extre-   le raccord double male A verrouillage est traverse.. mit6s; un
protecteur d'orifice d'ecoulement (322)     d'un alesage (204), I'al6sage
presentant interieu- fixe de fagon amovible dans l'orifics d'ecoulement
rement un evidement annulaire (210) adapte pour du manchon d'ecoulement; et
une viS (324) d'arret   45   recevoir une partie de la partie verrouillage
du du manchon d'ecoulement qui est fixee au man-         manchon de
fermeture en reponse A l'actionne- chon d'ecoulement et dont une partie est
logee        ment dudit appareil. coulissante dans l'ouverture du manchon
d'ecoule-       9. Appareil selon la revendication 5 ou 8, dans ment.
lequel la partie verrouillage. du manchon de fer- 4. Appareil selon la
revendication 1, 2 ou 3,   50    meture comprend: une pluralite d'el6ments
elas- dans lequel l'emsemble ecrou d'ecoulement corn-       tiques (256),
chaque element ayant une partie prend: un ecrou d'ecoulement (360) mont6
sur          corps (258) de forme allongee qui, a son tour, a l'extirieur
du boltier d'echantillon, l'ecrou d'ecou-  une extremite fixee a la partie
manchon du lement poss6dant dans son alesage, un evide-          manchon de
fermeture et porte, sur son autre ment annulaire adjacent a une de ses
extremites,   5S   extremite, une tete Mlargie (264) adaptee pour se et une
ouverture menagee dans cet ecrou et qui        loger dans l'videment
annulaire de i'alesage du communique avec l'evidement annulaire de l'ale-
raccord double mile a verrouillage. sage adjacent A une de ses extremites;
une              10. Appareil selon la revendication 9, dans pluralite de
billes (362) logees dans l'evidement     lequel le mandrin de puissance est
traverse d'un annulaire de I'alesage adjacent a une de ses    60   alesage
et presente interieurement une pluralite extremites de I'ecrou de
l'ecoulement, et dans        d'ouvertures adjacentes a une de ses
extremites, I'evidement annulaire forme dans la surface exte-     chaque
ouverture etant adaptee pour recevoir rieure du manchon d'ecoulement et
adjacent a          une partie d'une tete Margie d'un element 1easti- une
extremite de ce manchon, les billes assem-        que de la partie
verrouillage du manchon de blant le manchon d'ecoulement a I'ecrou d'ecou-
65   fermeture. 10    


