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instrument is associated is periodically opened and closed to perform a
drill stem test in a This invention relates generally to downhole   manner
as known to the art. During the drill stem well tools which are
mechanically actuable and to  test, the pressures are detected through the
open methods of using the same, and more particu-   5   valve and
electrically communicated to the sur- larly, but not by way of limitation,
to a wireli e  face via the wireline. When the test has been tool and
method for providing real-time surface  completed, the actuator sub moves
the housing readouts of drill stem test data.                upward in
response to electrical commands from In drilling and operating a
well,downhole tools   the surface. Once the actuator sub has fully are used
to monitor downhole conditions, such as   to   disengaged the housing from
the valve, the hous- temperature and pressure, to obtain information  ing
and actuator sub assembly are pulled out of which is helpful in evaluating
the nature of the  the well by reeling in the wireline. well, such as
whether the well is likely to produce.  One disadvantage of this surface
readout One particular condition which is preferably mon-  instrument is
that it requires electrical power to itored is reservoir pressure measured
over   15   operate the motor of the actuator sub to engage periods of time
during which the well is alter-  and disengage the housing (and associated
nately allowed to flow and prevented from flow-  pressure sensor) and the
valve member. If the ing. This condition is determined by means of a  motor
fails to operate or if electrical continuity to drill stem test which can
be conducted utilising  the motor is lost or if the wireline or cable head
the Bourdon tube technique known in the art.  20   develops a
short-circuit, for example, the housing With this technique a chart having
a pressure    and valve member cannot be engaged or disen- versus time
graph scribed thereon is obtained.   gaged. Such electrical problems are
rather fre- A shortcoming of the Bourdon tube technique    quent because of
the extreme downhole environ- is that no real-time or substantially
instantaneous  ments which are encountered in a well and the readout of the
sensed pressure is available at the   25   relatively long periods of time
(days, sometimes) surface while the pressure is being detected. A  during
which the instrument is kept in the well. real-time readout is needed to
permit a person at  Another shortcoming of this surface readout the well
site quickly to know what is occurring  instrument is that the actuator sub
is a complex downhole during the test periods. This shortcom-  tool which
is difficult to manufacture and difficult ing exists because to perform a
drill stem test  30  to maintain in the field. It is also a relatively
using the Bourdon tube technique, a tool contain-  expensive tool. Still
another shortcoming of the ing an unscribed chart and a Bourdon tube
instru-  instrument is that it is relatively long, being ment are lowered
into the well, the well is alter-  almost seventeen feet (about 5m) long in
one nately allowed to flow and then prevented from   embodiment. flowing,
to cause the Bourdon tube instrument to   36  Another type of downhole tool
by means of scribe a pressure versus time graph on the chart,  which
downhole pressures can be detected and and then the tool is withdrawn from
the well and  their magnitudes communicated to the surface the chart
analysed at some relatively considerable  includes a pressure sensing probe
installed in a time subsequent to the actual time at which the  section of
pipe of a pipe string which is to be pressures were detected and the chart
created.    40   disposed in the well. This probe is exposed to the Another
downhole  tool,  disclosed  in        borehole environment when the pipe
string is in US-A--4278130, is capable of detecting reser-    the well, and
thus it must be durably constructed voir pressures, such as during a drill
stem test,  to endure the extremes found therein. The mag- and of providing
real-time surface readouts of the    nitude of the pressure detected by
this type of pressure. This surface readout instrument   45   probe is
communicated to the surface via a includes a valve which is contained
within a drill  connector tool which couples with the probe. The or tubing
string located in the well. The valve   -    connector tool can be
relatively easily removed includes a valve member which is moved down-
from the well if a problem occurs; however, if the wardly into an open
position in response to      probe malfunctions or otherwise needs to be
engagement of the valve member with a housing   50   removed, the entire
pipe string must be removed. containing a pressure sensor which is
connected  This is a significant disadvantage because of the by wireline to
a surface readout device. Initial  time and expense of tripping the pipe
string out of movement of the housing into the well is effected  and back
into the well. by lowering it on the wireline; however, further  In view of
the disadvantages of the aforemen- movement of the housing into engagement
with  55  tioned devices, there is a need for an improved the valve member,
and subsequent opening of      downhole tool whereby reservoir pressure can
be the valve, is achieved by operation of an electri-  sensed during a
drill stem test, for example, and cal, motorised actuator sub of a type
known to the  the magnitude of the sensed pressure communi- art. The
actuator sub engages the housing in the  cated to the surface for providing
a real-time well and moves if farther down into the well into  60   readout
of the pressure magnitude. Further, such engagement with the valve member
and on          a tool should be constructed so that it can be downward
until the valve is opened, thereby     installed and removed with downhole
mechanical communicating the reservoir pressure to the      means, rather
than downhole electrical means, to pressure sensor.
obviate the necessity of an actuator sub and the A tester valve with which
this surface readout   65   related electrical circuitry which is subject
to the 2   
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To assist in the        having been moved said first, second, and third
mechanical manipulation of such a tool, there    distances. should also be
included means for jarring, or     The invention also includes apparatus,
accord- applying force impulses, to the tool to assist in the  ing to claim
5, for disposing, by means of move- mechanical coupling and decoupling of
the tool   5    ment of a cable, a sensor device in a pipe string of
elements.                                        a well to measure a
condition in the well. Such a tool should also preferably include a
Broadly, the present invention provides a housing for protectively
containing a sensor,    downhole tool for use in a well. The downhole which
housing: and 'sensor can be removed       tool includes support means for
supporting the together from the well without removing the pipe   10  tool
in the well, a slidable valve member disposed string in which the tool is
to be used, unlike as  in sliding relationship with the support means,
shown in, forexample, US-A-4159643.Thetool      biasing means for biasing
the slidable valve should also be constructed to be relatively com-  member
toward a tool-unactuated position, and pact to enhanced the
transportability of the tool to  mechanical means, responsive to a
longitudinal the well site and the handling of the tool at the   15
reciprocation resulting in a counterforce oppos- well site.
ing a biasing force of the biasing means, for We have now devised a
downhole tool which      moving the slidable valve member from the tool-
reduces or overcomes the shortcomings of the     unactuated position to a
tool-actuated position known tools as described and also can provide
when the counterforce is greater than the biasing the desired features
noted above.           20   force. According to the present invention there
is      The mechanical means includes a housing and provided a tool for
sensing, with a sensor device,  a connector means rotatably disposed on the
a condition in a fluid-bearing well, said tool   housing for engaging
protuberances on the slid- comprising: a slidable valve member having a
able valve member. The engagement of the con- first port defined therein; a
support means having   25   nector means with the protuberances occurs in a
top end and a bottom end, for supporting said  response to the longitudinal
reciprocation. valve member, said support means including a       The
mechanical means may further include second port for receiving said fluid
from said  jarring means for providing a force impulse to the well; a
housing means having a cavity defined    housing to assist in the
engagement or removal therein for receiving said sensor device and fur-  30
of the connector means and the protuberances. ther having a third port
defined therein in com-  The cable can be raised a short distance to
munication with said cavity; and a connector     activate the jarring means
and then released to means, disposed on said housing, for engaging    allow
the jarring means to slam into the housing and moving said valve member
relative to said    with a force impulse. The tool can also be used so
second port when said housing means is dis-  35  that the force impulse is
applied by a quick posed within said support means and said first   upward
movement of, rather than a release of, the and third ports are in fluid
communication;      cable. characterised in that: a biasing means supported
A general tool for operating a flow valve by said support means is provided
for exerting a  remotely comprising slots and cooperating biasing force on
said valve member; an inwardly   40  tenons is described in US-A-2373648.
In directed pin is provided  associated with said   GB- A-2102045 a
downhole tool is described valve member; said connector means is disposed
which is installed and removed by downhole on said housing means for
engaging and moving    mechanical means which comprise slots and said valve
member relative to said second port   cooperating tenons. This tool,
however, com- when an opposing force greater than said biasing   45
prises a probe which operates a flow valve con- force is applied to said
housing in opposition to  trolling flow through the tubing string
by-passing said biasing force; and said connector means     the sensor
device. Although engagement of includes a collar rotatably mounted on said
hous-  probe and valve is simple (as in the present ing means, said collar
having defined therein:   disclosure) the operation of the valve by the
first channel means for receiving and engaging   501   probe requires a
complex mechanism which said inwardly directed pin when said housing
transforms longitudinal reciprocating movement means Is moved a first
distance Into said support  into an alternating rotary movement and then
into means toward said bottom end; second channel     a one-directional
rotary movement. means for receiving and engaging said inwardly    A
preferred embodiment of the present inven- directed member when said
housing' means is    55   tion will now be more particularly described by
moved a second distance away from said bottom    way of example and with
reference to the accom- end, after having been moved said first distance;
panying drawings, wherein: third channel means for receiving and engaging
Figures 1A-1E form a partially sectioned eleva- said inwardly' directed pin
when said housing   tional view of one embodiment of downhole tool means is
moved a third distance, toward said    60   constructed in accordance with
the present inven- bottom end, after having been moved said first  tion;
and second distances; and fourth channel means     Figure 2 is a plan view
of J-slot member of the for receiving and disengaging said inwardly
preferred embodiment shown in Figure 1C; and directed pin when said housing
means is moved a    Figure 3 is a schematic representation of a tool fourth
distance, away from said bottom end, after   65   of the present invention
associated with a pipe 3  



5              EP 0121 329 B1                    6 string disposed in a
well.                  The inner structure which is contained within With
reference to the drawings, a tool con-    the outer structure includes a
valve body 28 and structed in accordance with a preferred embodi-  retainer
means 30 for retaining the biasing means ment of the present invention will
be described.  10. The valve body 28 is shown in Figs. 1C--1E, As
illustrated in Fig. 3, the tool includes a pipe    5   and the retainer
means 30 is shown in Figs. string portion 2 and a probe portion 4. The
1B-1D. preferred embodiment of these two portions will   The valve body 28
has a relief area 34 defining a be described with reference to Figs. 1A-2.
space between the valve case 16 and the valve The pipe string portion 2 is
shown in Figs.    body 28. Reservoir or well fluid, and thus reser- 1A-1E
to broadly include support means 6 for   to   voir or well pressure, is
always present in the supporting the tool in a well, slidable valve
region defined by the relief area 34 when the pipe member, or slide means,
8 (Figs. 1C-1D) dis-     string portion 2 is disposed in the well. The
region posed in sliding relationship with the support   defined by the
relief are 34 communicates with means 6, and biasing means 10 (Fig. 1C) for
at least one port, which may be referred to as biasing the slide means 8
toward a tool-unactu-   15   port, or second port, 36 defined laterally
through ated position which tool-unactuated position of  the valve body 28
whereby the reservoir or well the preferred embodiment is that position in
pressure is also present in the port 36. which the slide means 8 is shown
in the drawings.  The valve body 28 includes another port 38 The support
means 6 has a top end 12 (Fig. 1A)   which communicates with a cavity 40
defined in and a bottom end 14 (Fig. 1E), which top end 12 is  20  the
valve body 28 as shown in Fig. 1D. The cavity disposed closer than the
bottom end to the top of  40 opens into a hollow interior portion 42 of the
the well when the support means 6 is disposed in  pipe string portion 2.
the well. In the preferred embodiment, the slide  The valve body 28 also
includes spiders 39 means 8 is supported by the support means 6 at a
welded, as at a weld 41, into the main portion of position which is closer
to the bottom end 14 than   25  the valve 28. The spiders 39 are spaced
from each is the position at which the biasing means 10 is  other so that
openings 43 are defined there- retained in the support means 6.
between. These openings 43 permit borehole It is to be noted that as used
herein, the words  fluid to flow to the surface along the passageway "top",
"upward" and the like define positions or  shown in Figs. 1 B-I D to be
defined between the directions of elements which are relatively higher,  30
housing case 22 and the retainer means 30, as viewed in the drawings hereof
or with ref-   through the adapter member 24, and through the erence to the
top or mouth of the well, than are  pipe string in which the pipe string
portion 2 is associated elements identified as "bottom",     disposed.
"downward" and the like.                          The valve body 28 further
includes stop means In the preferred embodiment the support  35  for
defining a first limit of travel which limits the means 6 is a
substantially cylindrical structure  distance the slide means 8 can move in
the comprising several elements as illustrated in the  downward direction.
In the preferred embodi- drawings. These elements are arranged in an
ment the stop means includes a shoulder 44 outer structure and an inner
structure. The outer  defined at the top of the valve body 28. The
structure functions as a container means for   40   shoulder 44 extends
inwardly of the retainer holding the inner structure and for holding the
means 30 which is connected to the valve body pressure, and it also
functions as the means by  28. "Inwardly" and the life refer to a direction
or which the tool is connected into a pipe or tubing  position relatively
closer to the longitudinal axis string or other structure by means of which
the  of the tool. pipe siring portion 2 is retained in the well. It is to
45  The retainer means 30 includes in the preferred be noted that as used
in the specification and  embodiment an elongated member 46 having the
claims hereof, "pipe string" is to mean that-   biasing means 10 retained
therein for engage- structure by which the pipe string portion 2 is held
ment with the slide means 8. The retainer means in the well, whether that
structure is actually  30 also includes a cap 48 threadedly connected to
known in the art as a pipe string, a drill string, a   50  the top end of
the elongated member 46. The cap tubing string, or other type of structure.
48 provides a shoulder 50 which functions as a The outer structure, or
container means,       stop means for defining a limit of travel of the
includes in the preferred embodiment a cylindri-  slidable valve means 8 in
the upward direction. cal valve case 16 having a bottom end 18 and a  The
cap 48 also defines a barrier against which an top end 20. The bottom end
18 is connectible with   55   upwardly acting force acts in opposition to
the a tester valve as will be subsequently described.  biasing force
provided by the biasing means 10. The top end 20 is shown in Fig. 1D to be
As shown in Figs. 1C-1E, the valve body 28 is threadedly and fluid-tightly
connected to a first  primarily disposed within the valve case 16 so end of
a housing case 22 forming another part of  that there is little if any
relative movement the container means. The housing case 22   60   between
the valve case 16 and the valve body 28 includes a second end which is
shown in Fig. 1A  in a longitudinal direction. Figs. 1B-1D disclose to be
threadedly and fluid-tightly connected to a  that the retainer means 30 is
disposed within the top adapter member 24 having a threaded box     housing
case 22. These elements are substantially end 26 for coupling with a
threaded pin end of a  cylindrical with hollow interiors in which the slide
pipe (not shown).                          65   means 8 and the biasing
means 10 are disposed. 4 



7 EP 0 121 329 B1               8 As shown in Figs. 1C-1D the slidable
valve      hollow interior portion 42 of the pipe string means 8 of the
preferred embodiment includes a   portion 2. This protruding lug engages
the probe sliding sleeve valve comprising a valve member     portion 4, as
will be subsequently described, so 52 and an extension member 54. The valve
that the aforementioned opposing force can be member 52 is slidable
adjacent the valve body 28,   5    transmitted to the sliding sleeve valve
to over- and the extension member 54 is slidable, simul-  come the biasing
force provided by the biasing taneously with the valve member 52, adjacent
the  means 10. elongated member 46.                               As shown
in Fig. 1C, the biasing means 10 of The valve member 52 has at least one
port 56   the preferred embodiment includes a spring 80 defined
therethrough. The valve member 52 is  10  retained within the retainer
means 30 (alterna- disposed within the pipe string portion 2 so that
tively denominated a "spring housing" for the the port 56 can be positioned
along the valve    preferred embodiment) between the cap 48 and body 28
between a position at which the port 56 is  the extension member 54. The
spring 80 exerts substantially aligned in fluid communication with  the
aforementioned biasing force against the the port 36and a position spaced
from a port 36,   15   extension member 54 tending to urge the which
position in the preferred embodiment is the  shoulder 74 into engagement
with the shoulder location of a port, or fourth port, 38. To maintain
44.It is the biasing force of the spring 80 which a the port 56
fluid-tightly sealed with whichever of  counterforce applied to the probe
portion 4 in the ports 36 or 38 it is in fluid communication, and
engagement with the pin 78 must overcome to to fluid-tightly seal the port
56 from the other of   20   move the slide means 8 to a tool-actuated posi-
such ports 36 or 38 with which  is it not then in  tion wherein, for the
preferred embodiment, the fluid communication, the valve member 52 has 0-
port 56 is moved into fluid communication with rings 58,60, 62,64 and
Teflon backup rings 66, 68,  the port 36. 70 and 72 associated therewith as
shown in Fig.    The probe portion 4 includes mechanical 1D.
25   means for moving the slide means 8 from the To properly position the
valve mener 52 and the  tool-unactuated position (i.e., the position in
port 56 relative to the ports 36 and 38, the valve  which the ports 38 and
56 are in fluid communica- member  52  further includes  means  for
tion in the preferred embodiment) to the tool- cooperating with the stop
means defined in a     actuated position (i.e., the position in which the
preferred embodiment by the shoulder 44 and   30   ports 36 and 56 are in
fluid communication in the means for cooperating with the other stop means
preferred embodiment) when the aforementioned defined by the shoulder 50.
The means for        counterforce, which counterforce is provided in
cooperating with the shoulder 44 is defined in the  the preferred
embodiment by a longitudinal recip- preferred embodiment by a shoulder 74
which is   rocation of the probe portion 4, is greater than the an
outwardly extending flange that engages the   35   biasing force exerted by
the biasing. means 10. shoulder 44 to limit the downward movement of    The
mechanical means of the preferred embodi- the valve member 52 in response
to the biasing   ment includes housing means 82 (Figs. 1C-1E), force
exerted by the biasing means 10. The stop  connector means 84 (Fig. 1C),
jarring means 86 means which cooperates with the shoulder 50 is   (Figs. I
B-1 C) and coupling means 88 (Fig. I B). defined by another shoulder 76
defined by an   40 .  The housing means 82 is used for receiving a upper
end of the  extension member 54. The       pressure sensor device (not
shown). In the pre- shoulder 76 engages the shoulder 50 to limit the
ferred embodiment, the pressure sensor device is upward movement of the
valve member 52 in       received in a cavity 90 defined within housing
response to an opposing force oppositely         means 82, and a nose
assembly 94 threadedly directed to and greater than, the force exerted by
45   and fluid-tightly connected to the housing means the biasing means 10.
In the preferred embodi-   82, as shown in Fig. 1D. The cavity 90 includes
a ment, when the shoulder 74 engages the shoulder   portion 36 in which a
probe of the pressure sensor 44, the ports 38 and 56 are in fluid
communica-  device is positioned and a portion 98 defined tion, and when
the shoulder 76 engages the       within the housing means 82 in which the
electri- shoulder 56, the ports 36 and 56 are in fluid  50   cal circuitry
for the  pressure sensor device is communication.
located. In the preferred embodiment, the The extension member 54 provides
a biasing     pressure sensor device is a Geophysical Research means
engagement arm for engaging and com-      Corporation 512H pressure and
temperature pressing the biasing means 10 when a sufficient  gauge which is
relatively small so that the pre- opposing force is applied to the sliding
sleeve   55   ferred embodiment of the mechanical means is valve. The
extension member 54 also responds to  relatively compact; however, other
instruments a superior biasing force to move the valve      can also be
used. For example, multi-channel member 52 to its lowermost position
wherein the  devices, sensor devices having memory for ports 38 and 56 are
in fluid communication.      retaining the detected information downhole
until Associates with the extension member 54 of the   60  the probe
portion 4 is extracted from the well, as preferred embodiment is at least
one pin 78 which  well as other devices, can be used. It is to be is shown
in Fig. 1C to be threadedly connected in  noted that the mechanical means
Is also made an opening defined through -the extension       relatively
compact because it does not include an member 54. The pin 78 is. inwardly
directed so  actuator sub. that it protrudes as an engagement lug into the
65  Pressure is communicated to the pressure sen- 
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within the cavity portion of  the reference numeral 118 identifies the
location the nose assembly 94 via at least one port 100   of the port 100
in the first position, and the defined through the wall of the nose
assembly 94.  reference numeral 120 identifies the location of The port 100
is maintained in fluid communica-   the port 100 in the second position.
Although tion with the port 56, but is fluid-tightly sealed    5    having
different spatial relationships between the from other portions of the tool
by means of 0-   first and second positions, the ports 56 and 100 rings
102, 104.                                  are always in fluid
communication in each of The nose assembly 94 has a plurality of guide
these positions as is apparent from the illustrated fingers 106 pivotally
associated therewith for   spacing of the O-rings 102, 104. preventing
abrasion of 0-rings 102 and 104 by   to  With reference to Fig. 2, the
preferred embodi- contact with the interior of the pipe string. The  ment
of the connector means 84 will be fingers 106 are biased to pivot in a
direction away  described. The connector means 84 of the pre- from the
probe portion  4 by suitable biasing   ferred embodiment includes a J-slot
member 122 means located at the points of connection        having a collar
124 rotatably mounted on the between the fingers 106 and the nose assembly
is   housing means 82 and further having channel 94, one of which points of
connection is identified  means defined in the collar 124. The channel in
Fig. ID by the reference numeral 108. To      means cooperate with pin 78so
that the positions prevent the fingers 106 from extending outwardly  118
and 120 are defined and further so that the an undesirable distance, a
retaining ring 110 is  valve member 52 is moved between the limits of
provided on the nose assembly 94.          20  travel defined by the
shoulders 44,74 and 50, 76. As shown in Figs. I D-1E, the nose assembly
The channel means includes a first channel 126 94 includes a main body 112
having a conical tip  for receiving and engaging the pin 78 when the 114
threadedly connected thereto.                probe portion 4 is moved into
the pipe string The housing means 82 includes a substantially  portion 2 a
sufficient distance to place the port cylindrical sleeve element having a
recessed   25   100 at the position 118. This distance into which region
116 on which the connector means 84 is   the probe portion 4 can be
advanced toward the rotatably disposed in the preferred embodiment.  bottom
end of the pipe string portion 2 is limited The connector means 84 engages
the protruding    by an upper wall 128 of the first channel 126. lug or
lugs provided by the one or more pins 78   The channel means also includes
a second (subsequently referred to in the singular for con-   30   channel
130 into which the pin  78 moves after it venience) when the probe portion
4 is longi-     has engaged the wall 128. The second channel tudinally
moved into the hollow interior portion  130 receives and engages the pin 78
when the 42 of the pipe string portion 2. When this engage-  probe portion
4 is moved a distance away from ment is suitably secured with the
protruding lug  the bottom end of the pipe string portion 2 after and the
connector means related in a locked   35   having first been moved so that
the pin 78 position, the sliding sleeve valve can be moved in  engages the
wall 128. The extent to which the opposition to the biasing means 10. This
locking  probe portion 4 can move relative to the pipe position is achieved
in the preferred embodiment  string portion 2 when the pin 78 is in the
second when the probe portion 4 is disposed within the  channel 130 is
limited by a wall portion 132 of the pipe string portion 2 and the ports 56
and 100 are   40   channel 130. When the pin 78 is engaging the wall
substantially'spatially aligned.                 portion 132, the probe
portion 4 is in the locked Stated differently, the connector means 84 is
position relative to the pipe string portion 2. mounted on the housing
means 82 for coopera-     When the probe portion 4 and the pipe string tive
engagement with the pin 78 for defining a   portion 2 are in this locked
relationship, the port first position and a second position to which the
45   100 is at the second position 120 wherein it is housing means  82 is
movable relative to the     substantially spatially aligned with the port
38. sliding sleeve valve. The first position is the  From this position,
the probe portion 4 can be lowermost position to which the housing means
pulled away farther from the bottom end of the 82 can move relative to the
sliding sleeve valve.  pipe string portion 2 if the pulling force is suffi-
The second position is the uppermost engaged   50   ciently strong to
overcome the biasing force of position to which the housing means 82 can
move  the spring 80; if this occurs, then both the probe relative to the
sliding sleeve valve when the    portion 4 and the slide means 8 move
relative to connector means 84 and the pin 78 are engaged.   the support
means 6 of the pipe string portion 2. This second position is also the
position of the  This causes the substantially aligned ports 56 and housing
means 82 from which movement of the    55   100 to be moved, in unison,
into fluid communica- sliding sleeve valve commences when the         tion
(and, in the preferred embodiment, into aforementioned opposing force
greater than the  substantial spatial alignment) with the port 36 so
biasing force exerted by the biasing means 10 is  that the fluid pressure
present in the port 36 is applied to the probe portion 4. In the preferred
communicated to the pressure sensor probe con- embodiment, the ports 56 and
100 are spaced   60  tained in the cavity portion 96 of the nose from each
other as shown in Fig. 1D when the     assembly 94. housing means 82 is in
the first position, and the  The channel means of the J-slot member 122
ports 56 and 100 are substantially spatially    further includes a third
channel 134 for receiving aligned when the housing means 82 is in the
and engaging the pin 78 when the probe portion 4 



second position. In the preferred embodiment,  65  is again moved toward
the bottom end of the pipe 6    EP 0121 329 B1                    12 string
portion 2 after having been moved to       155 is specifically established
by the upper edge position the pin 78 in the locked position adjacent  of
the coupling member 144. the wall portion 132. The movement of the pin 78
The jar case 146 is substantially cylindrical, through the third channel
134 continues until the  hollow member having electrical connectors dis-
pin 78 engages a wall portion 136 of the channel   5    posed therein for
providing electrical continuity 134. When the pin 78 is at the position
adjacent  between the electrical circuitry of the pressure the wall portion
136, the port 100 has returned to  sensor device located in the housing
means 82 the position 118 so that the pressure sensor probe  and a wireline
connected to the probe portion 4. is no longer in fluid communication with
the well  In the preferred embodiment shown in Fig. 1B, pressure present in
the port 36. During this   10  the electrical continuity is provided by
insulated movement of the pin 78 from the locked position   electrically
conductive springs 154. The springs adjacent the wall portion 132 to the
wall portion  154 are disposed so that their spirals are oppo- 136, the
fluid communication with the port 36 has  sitely directed to prevent the
springs 154 from been broken, the pressure within the cavity 90 has
becoming meshed. One of the springs connects been vented through the ports
100, 56 and 38 and   15  the wireline with an electrical conductor 157
(Fig. the cavity 40, and the ports 56 and 100 have again  1C) connected to
the electrical circuitry of the become spatially separated.
pressure sensor device, and the other spring The channel means also
includes a fourth        provides ground continuity with the electrically
channel 138 for receiving and disengaging the pin  conductive metal of
which the elements of the 78 when the probe portion 4 is moved away from
20   present invention are constructed. To secure insu- the bottom end of
the pipe string portion 12 after   -    lated electrical conductors
extending from the having been moved the aforementioned direc-
springs 154 against movements of the jarring tions by means of which the
pin 78 has travelled  means 86, the jar case 146 has standoff members
through the first, second and third channels.     156, 158 suitable
retained therein for applying a -The channel means also includes lower wall
25   pressure to the insulated conductors running portions 140, 142 which
are constructed to direct  under feet 160,162 thereof. The electrical
conduc- the pin 78 into the first channel 126 when the    tor extending
under the foot 160 is electrically probe portion 4 is initially lowered
into the pipe  connected with a pin 164 (Fig. 1 B) which is string portion
2.                                 subsequently electrically connected, by
suitable The wall portions 128, 132 and 136 function as   30   means known
to the art, to the electrical circuitry lug engagement limiting means for
limiting the    of the pressure sensor device. A rubber boot 166 travel of
the lug 78 through the channel means.   is disposed around the electrical
conductor and It is to be noted that in the preferred embodi-  pin 164
within the standoff element 156. As ment the connector means 84 includes
two sec-     shown. in the drawings, a similar construction is tions of the
collar and channel means shown in   35   used with respect to the standoff
member 158. Fig. 2 (i.e., Fig. 2 is a layout view of one-half, of  Through
the standoff member 158, electrical 180[err], of the preferred embodiment
connector       continuity is provided to the coupling means 88, means 84).
Each of the two sections cooperate     which in the preferred embodiment is
a top with its own respective pin 78 so that the illus-  coupling member
168 suitably constructed for trated preferred embodiment includes two pins
40   receiving an electrical adapter, sinker bars and 78. It is to be
further noted, however, that the  cable head through which the wireline is
con- present invention does not require that two of    nected to the probe
portion 4 as known to the art. each of these structures be used; that is,
more or  With reference to Fig. 3, a use of the preferred less than two can
be used.                        embodiment of the present invention will be
The connector means 84 is associated with the   45   described. Initially,
the pipe string portion 2 is top portion of the housing means 82 near a
made up as a part of a pipe string 170 (which, as threaded end which is
connected to the jarring    previously described, can be a tubing string or
means 86 by a suitable coupling member 144. The   other structure which is
identified herein under jarring means 86 includes a jar case 146 and a jar
the name "pipe string"). Also forming portions of mandrel 148, connected to
the housing means 82   50   the pipe string 170 are a tester valve 172 and
a through threaded engagement with the coupling     packer 174. The tester
valve 172 is of any suitable member 144, for retaining the jar case 146 in
type as known to the art, such as Halliburton sliding relationship with the
housing means 82.   Services APR[err]-N tester valve for use in a cased The
jar case 146 includes a slot 150 through which  hole or a FUL-FLOO
HYDROSPRING tester valve the heads of a plurality of screws 152 extend from
55   for use in an open hole. The packer 174 is also of a the jar mandrel
148 for permitting the sliding    suitable type known to the art, such as a
Hallibur- relationship, but for preventing circumferential or  ton Services
RTTS hook wall packer or open hole torsional movement of the jar case 146
relative to  testing packer. the jar mandrel 148 and housing means 82.
In the preferred embodiment shown in Fig. 1E, The jar case 146 includes a
striker block portion   60  the tester valve 172 includes a ball valve
member 151 located at the lower end of the slot 150. The  190 actuated by
valve actuator arms 192 as known striker block 151 is movable, as will be
sub-     to the art. The tester valve 172 also includes a port sequently
described, between an upper flange      194 for communicating reservoir
fluid and 



153 of the jar mandrel means and a lower flange   pressure to the pipe
string portion 2 even when 155 of the jar mandrel means, which lower flange
65   the ball valve member 190 is closed. 7    13              EP 0121 329
B1                    14 The pipe string 170 in Fig.3 is disposed in a well
through the pressure control equipment 182. The 176 having a casing 178
disposed therein by way   hoist means of the wireline unit is actuated to
of example and not by way of limitation, as the   unreel the wireline cable
180, thereby lowering present invention can be employed in an open      the
probe portion 4 into the well toward the pipe hole. The packer 174 is set
as known to the art.   5    string portion 2. This lowering is- continued
until With this installation completed, the probe por-  the pin 78 is
guided by either the-wall portion 140 tion 4 of the present invention can
be lowered into  or the wall portion 142 into the first channel 126 the
pipe string 170 for engagement with the pipe  and into engagement with the
wall portion 128. At string portion 2 of the present invention so that
this position, the ports 36, 38, 56 an 100 are drill stem tests, for
example, can be conducted.    to   disposed as shown in Fig. 1 D. In this
position, the The probe portion 4 is moved into and out of     probe
portion 4 is unable to be lowered any the well 176 on a wireline cable 180
which is part  farther into the well 176. of a wireline unit of a type as
known in the art.   Next, the hoist means is actuated to reel in the
Movement of the wireline cable 180 is by suitable  wireline cable 180 so
that the probe portion 4 is hoist means. included in the wireline unit as
15   moved upwardly relative to the pipe string por- known to the art.
tion 2. This movement causes the pin 78 to travel Associated with the
wireline unit, as shown in  through the second channel 130 into the locked
Fig. 3, is a data collection system of a type as  position adjacent the
wall portion 132. Once this known to the art for retrieving and processing
the  step has been performed, the port 100 has come electrical information
received from the probe   20   into substantial spatial alignment with the
port 56 portion 4 via the wireline cable 180. In an embodi-  or, in other
words, has moved to the position 120. ment of a suitable data collection
system known     With the pin 78 locked against the wall portion to the
art, pressure versus time plots can be      132, the hoist means is further
actuated to tension developed and the well's productivity, static     the
wireline cable 180 with a force which is reservoir pressure,
transmissibility, actual flow    25   greater than the biasing force
exerted by the capacity, permeability, and formation damage      spring 80.
In the preferred embodiment, this force can be calculated, plotted and
printed at the well  is approximately 600 pounds. When this force is site.
The data collection system also includes    applied by the hoist means to
the wireline 180, the means for displaying the real-time pressure read-
probe portion 4 continues to be lifted and the wall ings taken by the
preferred embodiment of the   30   portion 132 acts against the pin 78 to
move rhe present invention.                                sliding sleeve
valve upward against the spring 80. For this utilization schematically
illustrated in  This upward movement can be continued until Fig. 3, the
probe unit 4 is placed into the well 176  the shoulder 76 engages the
shoulder 50. When through pressure control equipment 182 of a type  the
shoulder 76 engages the shoulder 50, the as known to the art. The pressure
control equip-   35   ports 56 and 100, which ports have been main- ment
182 includes a pressure control unit, a      tained .in substantial spatial
alignment through wireline blowout preventor valve, and a lubricator  the
locking engagement of the pin 78 and the wall stack of types as known to
the art. The pressure  portion 132, are moved into substantial spatial
control unit provides hydraulic pressure to the   alignment and, more
generally, fluid communica- wireline blowout preventor valve, the
lubricator   40   tion with the port 36. This positioning is indicated
stack and the wireline unit. The pressure control  by the line in Fig. 1 D
identified with the reference unit also  supplies grease, injected  under
numeral 184. In this position, the fluid pressure pressure, methanol
injection and a pneumatic      which is present in the port 36 is
communicated supply to the lubricator stack.                   to the
cavity 90 whereby the well pressure is - The wireline blowout preventor
valve is used in   45   sensed by the pressure sensor device located in
conjunction with the lubricator stack when oper-  the housing means 82.
That the pressure from the ations under pressure are to be performed. This
well is present in the port 36 is indicated by the valve is hydraulically
operated and controlled by  pressure and fluid flow path identified by the
the pressure control unit.                        arrows labeled  with the
reference numerals The lubricator stack provides a means for instal-  50
186a-186f. ling the probe portion 4 in preparation of its      With the
ports 36, 56 and 100 at the position running into the well while the well
176 is under  184, the tester valve 172 is actuated several times pressure.
With the probe portion 4 so installed,  to perform a drill stem test as
known in the art. the wellhead valve is opened to allow its entry   The
pressures resulting from the drill stem test into the wellbore as known to
the art.      5    are detected by the pressure sensor device con- With
reference to all the drawings, a more      tained in the probe portion 4.
The detected particular description of the method of using the  pressures
are converted into corresponding elec- present invention will be provided.
trical signals which are transmitted to the surface The method of the
preferred embodiment          over the wireline cable 180. Although in the
includes the steps of disposing the pipe string   so   preferred embodiment
the electrical signals are portion 2 into thewell 176 so that the valve
means  communicated to the surface for providing a real- of the pipe string
portion 2 is located downhole in  time surface readout via the data
collection 



association with the tester valve 172.            system, the present
invention is contemplated for The probe portion 4 is connected with the
use with a slick line and detector devices which wireline cable 180 and
inserted into the well 176   65   have self-contained electrical power
sources and 8    15             EP 0121 329 B1                    16
memories for retaining data corresponding to the  present invention
provides a downhole tool which detected pressures, temperatures and other
para-  is mechanically actuated and deactuated without meters until
afterthe probe unit 4 is extracted from  the need for any downhole
electrical equipment. the well. Furthermore, the broad aspects of the  This
purely mechanical operation can be assisted present invention can also be
used with other   5    by the described jarring means if necessary or
devices, both electrical and non-electrical, which  desired. In the
preferred embodiment, downhole may detect parameters other than pressure in
a   conditions can be sensed and provided to the downhole environment.
surface for real-time display utilizing a condition Once the testing has
been conducted with the    sensor device which is protectively housed from
illustrated preferred embodiment, the tester valve   10  the borehole
environment and which can be 172 is closed and the tension is released from
the  relatively easily transported into and out of the wireline cable 180
so that the probe unit 4 is   well without moving an entire pipe string.
Further- lowered relative to the pipe string portion 2. This  more, the
present invention provides for a rela- lowering continues until the pin 78
engages the  tively compact structure which enhances its trans- wall
portion 136 of the third channel of the   is   portability and handling.
connector means 84. When this engagement           Thus, the present
invention is well adapted to occurs, the ports 56 and 100 are returned to
their  carry out the objects and attain the ends and positions as shown in
Fig. 1 D. As the pin 78 moves  advantages mentioned above as well as those
through the third channel -134 toward the wall   inherent therein. portion
136 andthe ports 56 and 100 returntotheir  20 positions as shown in Fig.
10, the pressure from  Claims the cavity 90 of the housing means 82 is
vented through the ports 38, 56 and 100 which are         1.Atool (24)
forsensing,with a sensordevice,a maintained in fluid communication. This
pressure  condition in afluid-bearing well, saidtool compris- venting
occurs along the path identified by the   25   ing: a slidable valve member
(8) having a first port arrows labeled with the reference numerals
(56) defined therein; a support means (6) having a 188a-188c. This pressure
relieving operation is  top end (12) and a bottom end (14), for supporting
important because it relieves the pressure on the  said valve member (8),
said support means (6) O-rings 102 and 104 sothatthe probe portion 4can
including a second port (36) for receiving said fluid be more easily
removed from the well.       30   from said well; a housing means 182)
having a Once the pin 78 has moved to its position       cavity (90)
defined therein for receiving said adjacent the wall portion 136 and the
pressure has  sensor device and further having a third port (100) been
relieved from the 0-rings 102 and 104, the  definedtherein in
communicationwithsaidcavity; hoist means is actuated to reel in the
wireline cable  and a connector means (84), disposed on said 180 so that
the probe unit 4 is withdrawn from its  35   housing (82), for engaging and
moving said valve association with the pipe string portion 2 and the
member (8) relative to said second port (36) when well 176. This
disengagement is initiated with the  said housing means (82) is disposed
within said relative movement of the pin 78 along the fourth  supportmeans
(6) andsaidfirst(56) andthird (100) channel 138 of the connector means 84.
ports are in fluid communication; characterised in The coupling and
decoupling of the connector   40  that: a biasing means (10), supported by
support means 84 and the pin 78 generally achieved by the  means i6), is
provided for exerting a biasing force longitudinal reciprocating movement
of the       on said valve member; an inwardly directed pin wireline cable
180 can be facilitated by using the  (78) is provided associated with said
valve jarring means 86. If the coupling between the     member: said
connector means (84) is disposed connector means 84 and the pin 78 is stuck
and the   45   on said housing means (82) for engaging and probe portion 4
needs to be moved down into the  moving said valve member (8) relative to
said well farther, the wireline cable 180 can be with-  second port (36)
when an opposing force greater drawn so that the jar case 146 is positioned
with  than said biasing force is  applied to said housing thestriker blocks
151 adjacent the upperflange 153  (82) in opposition to said biasing force;
and said of the jar mandrel 148. With the striker block 151 so   so
connector means (84) includes a collar (124) positioned, the wireline cable
180 can be released  rotatably mounted on said housing means (82), so that
the striker block 151 and portions con-  said collar (124) having defined
therein: first nected thereto move rapidly downwardly to apply  channel
means (126) for receiving and engaging a force impulse to the lower flange
155 of the jar  said inwardly directed pin (78) when said housing mandrel
means. If the connection between the   55   means (82) is moved a first
distance into said connectormeans84andthepin78isstuckandthe         support
means (6) toward said bottom end (14); probe portion 4 needs to be moved in
an upward   second channel means (130) for receiving and direction, the
aforementioned procedures can be  engaging said inwardly directed pin (78)
when said reversed wherein the striker block 151 is posi-  housing means
(82) is moved a second distance tioned adjacentthe flange 155 asshown in
Fig. 1A   60   away from said bottom end (14), afterhaving been and then
moved rapidly upwardly by rapid intake  moved said first distance; third
channel means 



of thewireline cable 180on the hoist means so that  (134) for receiving and
engaging said inwardly the striker block 151 applies a force impulse to the
directed pin (78) when said housing means (82) is upper flange 153 of the
jar mandrel 148.         moved a third distance, toward said bottom end
From the foregoing it is apparent that the   65   (14),afterhaving been
moved saidfirstandsecond 9    15              EP 0121329  B1
16 $  memories for retaining data corresponding to the  present invention
provides a downhole tool which detected pressures, temperatures and other
para-  is mechanically actuated and deactuated without meters until
afterthe probe unit 4 is extracted from  the need for any downhole
electrical equipment. the well. Furthermore, the broad aspects of the
This purely mechanical operation can be assisted present invention can also
be used with other   5    by the described jarring means if necessary or
devices, both electrical and non-electrical, which  desired. In the
preferred embodiment, downhole may detect parameters other than pressure in
a    conditions can be sensed and provided to the downhole environment.
surface for real-time display utilizing a condition Once the testing has
been conducted with the    sensor device which is protectively housed from
illustrated preferred embodiment, the tester valve    10  the borehole
environment and which can be 172 is closed and the tension is released from
the  relatively easily transported into and out of the wireline cable 180
so that the probe unit 4 is    well without moving an entire pipe string.
Further- lowered relative to the pipe string portion 2. This  more, the
present invention provides for a rela- lowering continues until the pin 78
engages the  tively compact structure which enhances its trans- wall
portion 136 of the third channel of the   15   portability and handling.
connector means 84. When this engagement            Thus, the present
invention is well adapted to occurs, the ports  56 and 100 are returned to
their  carry out the objects and attain the ends  and positions as shown in
Fig. 1 D. As the pin 78 moves  advantages mentioned above as well as those
through the third channel  134 toward the wall    inherent therein. portion
136 and the ports 56 and 100 return totheir  20 positions as shown in Fig.
1D, the pressure from  Claims the cavity 90 of the housing means 82 is
vented through the ports 38, 56 and 100 which are          1. A tool (24)
for sensing, with a sensor device, a maintained in fluid communication.
This pressure  condition in a fluid-bearing well, said tool compris-
venting occurs along the path identified by the   25   ing: a slidable
valve member (8) having a first port arrows labeled with the reference
numerals        (56) defined therein; a support means (6) having a
188a-188c. This pressure relieving operation is   top end (12) and a bottom
end (14), for supporting important because it relieves the pressure on the
said valve member (8), said support means (6) O-rings 102 and 104 so that
the probe portion 4 can  including a second port (36) for receiving said
fluid be more easily removed from the well.       30   from said well; a
housing means (82) having a Once the pin 78 has moved to its position
cavity (90) defined therein for receiving said adjacent the wall portion
136 and the pressure has  sensor device and further having a third port
(100) been relieved from the 0-rings 102 and 104, the   defined therein in
communication with said cavity; hoist means is actuated to reel in the
wireline cable  and a connector means (84), disposed on said 180 so that
the- probe unit 4 is withdrawn from its  35   housing (82), for engaging
and moving said valve association with the pipe string portion 2 and the
member (8) relative to said second port (36) when well 176. This
disengagement is initiated with the  said housing means (82) is disposed
within said relative movement of the pin 78 along the fourth  support means
(6) and said first (56) and third (100) channel 138 of the connector means
84.            ports are in fluid communication; characterised in The
coupling and decoupling of the connector   40   that: a biasing means (10),
supported by support means 84 and the pin 78 generally achieved by the
means (6), is provided for exerting a biasing force longitudinal
reciprocating movement of the        on said valve member; an inwardly
directed pin wireline cable 180 can be facilitated by using the  (78) is
provided associated with said  valve jarring means 86. If the coupling
between the        member: said connector means (84) is disposed -
connector means 84 and the pin 78 is stuck and the   45   on said housing
means (82) for engaging and probe portion 4 needs to be moved down into the
moving said valve member (8) relative to said well farther, the wireline
cable 180 can be with-  second port (36) when an opposing force greater
drawn so that the jar case 146 is positioned with  than said biasing force
is applied to said housing thestrikerblocks151 adjacentthe upperflange153
(82) in opposition to said biasing force; and said of the jar mandrel
148.With the striker block 151 so   so   connector means (84) includes a
collar (124) positioned, the wireline cable 180 can be released
rotatably mounted on said housing means (82), so that -the-striker block
151 and portions con-  said collar (124) having defined therein: first
nected thereto move rapidly downwardly to apply   channel means (126) for
receiving and engaging a force impulse to the lower flange 155 of the jar
said inwardly directed pin (78) when said housing mandrel means. If the
connection between the   55   means (82) is moved a first distance into
said connector means 84 and the pin 78 is stuck and the  support means (6)
toward said bottom end (14); probe  portion 4 needs to. be moved in an
upward  second channel means (130) for receiving and direction, the
aforementioned procedures can be   engaging said inwardly directed pin (78)
when said reversed  wherein the striker block 151 is posi-  housing means
(82) is moved a second distance tioned adjacent the flange 155 as shown in
Fig. 1A   60   away from said bottom end (14), after having been 



and then moved rapidly upwardly by rapid intake   moved said first
distance; third channel means of the wire line cable
180onthehoistmeanssothat        (134) for receiving and engaging said
inwardly the striker block 151 applies a force impulse to the  directed pin
(78) when said housing means (82) is upper flange 153 of the jar mandrel
148.          moved a third distance, toward said bottom end From the
foregoing it is apparent that the   65   (14), after having been moved said
first and second    17              EP 0121 329 B1                      18
distances; and fourth channel means (138) for       valve (52) being
slidably disposed adjacent said receiving and disengaging said inwardly
directed    valve body (28) so that fourth (38) and first (56) pin (78)
when said housing means (82) is moved a    ports are in fluid communication
when said-third fourth distance, away from said bottom end (14),
shoulder (74) engages said first shoulder (44) and after having been moved
said first, second, and    5    so that said second (36) and first (56)
ports are in third distances.                                   fluid
communication when said fourth shoulder 2. Apparatus according to claim  1,
charac-      (76) engages said second shoulder (50); said terised in that:
said top end (12) of said support  biasing means (10) comprises a spring
(80), means (6) is disposed closer than said bottom end   retained in said
retainer means (30), for biasing, (14) to the top of said well when said
support  10  with a biasing force, said sliding sleeve valve (52) means (61
is disposed in said well; and said valve  toward a position wherein said
third shoulder (74) member (8) is supported by said support means
engages said first shoulder (44); said inwardly (6) at a position closer
than said biasing means    directed pin (78) associated with said sliding
(10) to said bottom nd (14).                       sleeve valve (52); said
third port (100) of said 3. Apparatus according to claim 1 or 2, charac-
15   housing means (82) communicates said sensor terised in that it further
comprises jarring means  device (4) with said first port (56), and said for
providing a force impulse to said' housing      housing means (82) is
longitudinally movable in means, said jarring means including: a jar case
said well (176) with said cable (180); and said (146); and jar mandrel
means (148) connected to     connector means (84) when engaging said said
housing means (82), for retaining said jar   20   inwardly directed pin
(78) defines a first position case (146) in sliding relationship with said
hous-  and a second position to which said housing ing means (82).
means (82) is movable relative to said sliding 4. Apparatus according to
claim  1, 2 or 3,       sleeve valve (52), said first position being the
characterised  in that said  support means          lowermost position to
which said housing means includes: a valve body (28) having an opening   25
(82) can move relative-to said sliding sleeve valve forming a part of said
second port (36) defined     (52) wherein said third port (100) is spaced
from therein and further having a first shoulder (44) for  said first port
(56), and said second position being defining a first limit of travel of
said valve      the uppermost engaged position to which said member (8); a
retainer means (30), connected to     housing means (82) can move relative
to said said valve body (28), for retaining said biasing    30   sliding
sleeve valve (52) wherein said first (56) means in engagement with said
valve member,         and third  (100) ports are substantially spatially
said retainer means including a second shoulder     aligned, said second
position also being the (50) for defining a second limit of travel of said
position of said housing means (82) from which valve member; and a valve
case (16) for holding     movement of said sliding sleeve valve (52) corm-
said valve body and said retainer means (30); and   35   mences for placing
said second (36), first (56) and said valve member (8) is disposed in said
valve     third ports (100) in fluid communication with each case so that
said first port (56) is positionable   other when a force greater than said
biasing force along said valve body (28) between said opening     is
applied to said cable (180). and a position spaced from said opening, and
6. Apparatus according to claims 3 and 5, said valve member (8) includes: a
third shoulder   40   characterised in that it further comprises: coup-
(74) for cooperating with said first shoulder in   ling means (168) for
coupling said jar case (146) response to said biasing means; and a fourth
with said cable (180). shoulder (76) for cooperating with said second
7. Apparatus according to claim 5 or 6, charac- shoulder (50) in response
to said opposing force.  terised in that said first (56) and third (100)
ports 5. A tool for disposing, by means of movement   45   are in fluid
communication with each other when of a cable (180), a sensor device in a
pipe string  said housing means (82) is in either said first (170) of a
well (176) to measure a condition in the  position or said second position.
well, which tool comprises apparatus according to claims 1 and 4, said
apparatus further charac-   Patentansprfiche terised in that: said valve
case (16) has a bottom    50 end (18) and a top end (20); a housing case
(22) is  1. Gernt zur Messung eines Zustandes einer provided having a first
end and a second end, said  fluidfuhrenden Bohrung mittels einer
MeBeinrich- first end being connected to said top (20) end of  tung,
enthaltend ein gleitfihiges Ventilglied (8) said valve case (16); an
adapter means (24) is      mit einer ersten AnschlulBffnung (56),
Stfltzmit- provided, connected to said second end, for   5s   tel (6) zur
Abstutzung des Ventilgliedes (8) und coupling said apparatus with said pipe
string       mit einem oberen Ende (12), einem unteren Ende (170); said
valve body (28) has said second port   (14) und einer zweiten
AnschlulBffnung (36) zum (36) defined therein, said valve body (28) being
Einlag von Fluid aus der Bohrung, Gehiusemittel disposed within said valve
case (16); said retainer  (82) mit einem Hohlraum (90) zur Aufnahme der
means (30) is connected to said valve body (28)   so    Me~einrichtung und
ainer dritten AnschluB6ff- 



adjacent said first shoulder and disposed within    nung (100), die mit dem
Hohlraum in Verbindung said housing case (22); said slidable valve
-steht, und an den Gehiusemitteln (82) ange- member (8) comprises a sliding
sleeve valve (52)   ordnete Verbindungsmittel (84) zum Angriff an having
said first port (56), said third shoulder (74)  dem Ventilglied (8) und zur
Verstellung des Ventil- and said fourth shoulder (76), said sliding sleeve
u5   gliedes (8) gegenuber der zweiten AnschluBOff- 10    19      EP 0121
329 B1                    20 nung (36), wenn die Gehiusemittel (82) sich
bestimmt, mit dam Ventilk8rper (28) verbundene innerhalb der Stbtzmittel
(6) befinden und die    Haltemittel (30), welche die Vorspannmittel in
erste und dritte Anschlu~bffnung (56 und 100) in  Anlage an dem Ventilglied
halten und eine zweite Verbindung stehen, dadurch gekerinzeichnet, dag
Schulter enthalten, die eine zweite Wegbegren- an den Stutzmitteln (6)
abgestOtzte Vorspannmit-    5    zung fOr das Ventilglied bestimmt, und ein
Ventil- tel (10) vorgesehen sind, die auf das Ventilglied  gehiuse (16),
das den Ventilkorper.und die Halte- eine Vorspannkraft ausuben daB sin dem
Ventil-    mittel (30) enthilt, und dal das Ventilglied (8) in glied
zugeordneter, einwirts gerichteter Stift (78)  dem Ventilgehiuse so
angeordnet ist, daB die vorgesehen !st, daB die an den Gehiusemitteln
erste Anschlug8ffnung (56) entlang dem Ventil- (82) angeordneten
Verbindungsmittel (84) zum    to   kbrper (28) zwischen der Offnung und
einer Stel- Angriff an dem Ventilglied (8) und zur Verstellung  lung im
Abstand von der 6ffnung einstellbar ist, des Ventilgliedes (8) gegenuber
der zweiten       und sine in Reaktion auf die Vorspannmittel mit
AnschluBbffnung (36) vorgesehen sind, wenn        der ersten Schulter
zusammenwirkende dritte eine die Vorspannkraft Obersteigende Gegenkraft
Schulter (74) enthilt, sowie eine in Reaktion auf in Gegenrichtung zu der
Vorspannkraft an die   15   die Gegenkraft mit der zweiten Schulter (50)
Gehiusemittel (82) angelegt ist, und daS die      zusammenwirkende vierte
Schulter (76). Verbindungsmittel  (84)  einen  Ring  (124)         5. Gerat
zur Anordnung einer MeBeinrichtung enthalten, der drehbar an den
Gehiusemitteln      fOr die Messung des Zustandes einer Bohrung in (82)
angebracht ist und erste Kanalmittel (126) zur  einem Rohrstrang mittels
eines Kabels (180) mit Aufnahme des einwarts gerichteten Stifts (78)   20
einer Vorrichtung nach den Anspr~chen 1 und 4, und zum Eingriff mit dem
einwarts gerichteten     dadurch gekennzeichnet, dal das Ventilgehause
Stift (78) bestimmt, wenn die Gehiusemittel 182)  (16) emn unteres Endo
(18) und ein oberes Ends entlang einer ersten Wegstrecke in die
Stfltzmittel  (20) hat, daB sine Gehiuseumkleidung (22) mit (6) zu deren
unterem  Ends (14) hin bewsgt        elnem ersten Ends, das mit dem oberen
Ends (20) werden, zweite Kanalmittel (130) zur Aufnahme   25   des
Ventilgehiuses (16) verbunden ist, und einem des einwarts gerichteten
Stifts (78) und zum      zweiten Ends vorgesehen ist, dal sin mit dem
Eingriff mit dem einwirts gerichteten Stift (78),  zweiten Ends verbundener
Adapter (24) zur wenn die Gehiusemittel (82) nach ihrer Verstel-
Ankopplung der Vorrichtung an den Rohrstrang lung entlang der ersten
Wegstrecke entlang einer  (170) vorgesehen ist, daB der Ventilk6rper (28)
die zweiten Wegstrecke von dem unteren Ends (14)   30   zweite
AnschluBoffnung (36) enthilt und inner- weg bewegt werden, drife
Kanalmittel (134) zur    halb des Ventilgehauses (16) angeordnet ist, daB
Aufnahme des einwirts gerichteten Stifts (78)     die Haltemittel (30) mit
dem Ventilk6rper (28) und zrum Eingriff mit dem sinwirts gerichteten
neben der ersten Schulter verbunden und in der Stift (78), wenn-die
Gehiusemittel (82) nach ihrer  Gehauseumkleidung (22) angeordnet sind, dag
Verstellung entlang der ersten und zweiten Weg-   35   das gleitfahige
Ventilglied (8) sin GleithOlsenven- strecke entlang einer dritten
Wegstrecke zu dem   til (52) mit der ensten AnschluB6ffnung (56) und
unteren Ends (14) hin bewegt werden, und vierte   der dritten und vierten
Schulter (74 und 76) Kanalmittel (138) zur Aufnahme des einwarts
aufweist und neben dem Ventilk6rper (28) gleitfa- gerichteten Stifts (78)
und zur L6sung des Ein-   hig angeordnet ist derart, daB sine vierte griffs
mit dem sinwirts genichteten Stift (78),  40   Anschlugbffnung (38) und die
erste AnschlulB6ff- wenn die Gehiusemittel (82) nach ihrer Verstel-   nung
(56) in Fluidverbindung stehen, wenn die lung entlang der ersten, zweiten
und dritten Weg-  drine Schulter (74) der ersten Schulter (44) strecke
entlang einer vierten Wegstrecke vom      anliegt, und die zweite und erste
Anschlugbff- unteren Ends (14) weg bewegt werden.              nung (36 und
56) in Fluidverbindung stehen, 2. Vorrichtung nach Anspruch 1, dadurch   45
wenn die vierte Schulter (76) der zweiten Schulter gekennzeichnet, dal des
obere Ends (12) der       (50) anliegt; daB die Vorspannmittel (10) sine in
StrltzmIttel (6) dem Kopf der Bohrung niher ist als  den Haltemitteln (30)
enthaltene Feder zur Vor- das untere Ends (14), wenn die Stutzmittel (6) in
spannung des GleithOlsenventils (52) mit der der Bohrung angeordnet sind,
und daB das Ventil-  Vorspannkraft in sine Stellung aufweissn, in der glied
(8) durch die StOtzmittel (6) dichter and dem    50   die drifte Schulter
(74) der ersten Schulter (44) unteren Ends (14) abgestfitzt ist als die
Vorspann-  anlisgt, daB der einwfirts gerichtste Stift (78) dem mittel
(10).                                      Gleithfllsenventil (52)
zugeordnet ist, daB die 3. Vorrichtung nach Anspruch 1 oder 2, gekenn-
drifte AnschluB6ffnung (100) der Gehiusemittel zeichnet durch ROttelmittel
zum Aufbringen von    (82) die Megeinrichtung (4) mit der ersten
Kraftst6lBen auf die Gehfusemittel, enthaltend sin  s5   AnschluBbffnung
(56) verbindetu und die Gehiu- ROttlergehiuse (146) unrd ainen mit den
Gehiuse-  semittel (82) mit dem  Kabel (180) lfings der mitteln (82)
verbundenen ROttelst6Bel (148), der  Bohrung (176) bewegbar sind, und daB
die Ver- das ROttlergehiuse (146) in gleitender Beziehung  bindungsmittel
(84) beim Eingriff mit dem sin- zu den Gehiusemitteln (82) hilt
wirts gerichteten Stift (78) sine erste und zweite 



4. Vorrichtung nach Anspruch 1, 2 oder 3,   60   Stellung bestimmen, in
welche die Gehiusemittel dadurch gekennzeichnet, daB die Stutzmittel
(82) gegenuber dem  Gleithulsenventil (52) eanen Ventilkdrper (28)
enthalten, der sine einen  bewegbar sind, wobei die erste Stellung die Tail
der zweiten AnschluBbffnung (36) bildende    unterste Stellung ist, in
welche die Gehfiusemittel Offnung und sine erste Schulter (44) enthilt, die
(82) gegenuber dem  Gleithulsenventil (52) sine erste Wegbegrenzung fOr des
Ventilglied (8)   65   bewegbar sind und in der sich die drifte Anschlu-
21              EP  0121 329 B1                     22 'l ffnung (100) im
Abstand von der ersten          interieurement: des moyens (128) formant
rai- AnschluSOffnung (56) befindet, und die zweite       nure destin6s a
recevoir et 3 attaquer ledit doigt Stellung die oberste Eingriffsstellung
ist, in     (78) dirig6 vers l'int6rieur lorsque lesdits moyens welche die
Gehiusemittel (82) gegenuber dem        formant bottler (82) se d6placent
d'une premlire Gleithulsenventil (52) bewegbar sind und in der    6
distance dans lesdits moyens supports (6), dans die erste und drifte
AnschluB6ffnung (56 und 100)  le sens allant vers ladite extr6mit6
inf6rieure (14); im wesentlichen riumlich zueinander ausgerich-      des
deuxiemes moyens formant rainure (130) tet sind, und .wobei die zweite
Stellung auch       destines A recevoir et a attaquer ledit doigt (78)
diejenige Stellung der Gehiusemittel (82) ist, von  dirig6 vers l'int6rieur
lorsque lesdits moyens for- der die Verstellung des Gleithulsenventils (52)
,o   mant bottier (82) se deplacent d'une douxibme ausgeht, umdie zweite,
erate und dritte Anschlu-    distance dans Is sens que s'6loigne de ladite
96ffnung.(36, 56 und 100) beim Anlegen einer die   extremite inferieure
(14), apres s'etre deplaces de Vorspannkraft Obersteigenden Kraft an das
Kabel    ladite premibre distance; des troisiemes moyens (180) in
Fluidverbindung miteinander zu bringen.   formant ralnure (134) destin6s a
recevoir et a 6. Vorrichtung nach Anspruch 3 und 5, gekenn-   is   attaquer
ledit doigt (78) dirig9  vers l'int6rieur zeichnet durch Verbindungsmittel
(168) zur Ver-    lorsque lesdits moyens formant bottier (82) se bindung
des ROttlergehAuses (146) mit dem Kabel     deplacent d'une troisieme
distance, dans le aens (180).
allant vers ladite extremit6 inf6rieure (14), apres 7. Vorrichtung nach
Anspruch 5 oder 6, dadurch    s'6tre d6plac6s de ladite premiere distance
et de gekennzeichnet, daB die erste und dritte Anschlu-   20   ladite
deuxieme distance; et des quatriemes moy- B6ffnung (56 und 100) in
Fluidverbindung mitein-    ens formant rainure (138) destin6s 3.rcevoir et
a ander stehen, wenn.sich die Gehausemittel (82)      degager ledit doigt
(78) dirig6 vers l'int6rieur entweder in der ersten Stellung oder in der
lorsque lesdits moyens formant bottier (82) se zweiten Stellung befinden.
d6placent d'une quatrieme distance, dans le sens 25   qui s'6loigne de
ladite extr6mit6 inf6rieure (1) Revendications
apres s'6tre deplaces de ladite premibre distance, de ladite deuxieme
distance et de ladite troisieme 1. Outil (2, 4) destin6 a d6tecter, a
l'alde d'un  distance. dispositif d6tecteur, une condition dans un puits
2. Appareil selon la revendication 1, caract6ris6 contenant un fluids,
ledit outil comprenant: un   30   en ce quo: ladite extr6mit6 sup6rieure
(12) desdits el6ment de valve coulissant (8) dans lequel est    moyens
supports (6) est disposee plus pres de deflni .un premier orifice (56); des
moyens         l'extr6mite sup6rieure dudit puits quo ladite extre-
supports (6) possedant une extremit6 sup6rieure    mite inferieure (14)
lorsque lesdits moyens (12) et une extr6mit6 inferieure (14), et destin6s A
..supports (6) sont dispos6s dans ledit puits; et supporter ledit element
de valve (8), lesdits moy-   3s   ledit 6lement de valve (8) est supporte
par lesdits ens supports (6) pr6sentant un deuxieme orifice    moyens
supports (6) dans une position plus (36) pour recevoir ledit fluide dudit
puits; des   rapproch6e de l'oxtr6mit6 inf6rieure (14) quo les- moyens
formant bottier (82) dans lesquels est      dits moyens de sollicitation
(10). d6finie une cavit6 (90) destinee a recevoir ledit    3. Apparell
selon la revendication 1 ou 2, carac- dispositif d6tecteur et dans lesquels
est un outre   40   t6ris6 on ce qu'il comprend un outre des moyens d6flni
un troisieme orifice (100) qui communique   a secousses destin6s A
transmettre une impulsion avec ladite cavite; et des moyens connecteurs
de force auxdits moyens formant bottier, lesdits (84) dispows sur ledit
boltier (82) pour attaquer at  moyens A secousses comprenant: une bolte a
mettre en mouvement ledit 6l6ment de valve (8)     secousses (146); et des
moyens formant mandrin par rapport audit deuxieme orifice (36) lorsque   4c
A secousses (148) reli6s auxdits moyens formant lesdits moyens formant
boltier (82) sont dispos6s  bottler (82) pour retenir ladite bolte a
secousses dans lesdits moyens supports (6) et quo les        (146)
coulissanteo par rapport auxdits moyens premier (56) et troisieme (100)
orifices sont en   formant bottier (82). communication pour l'coulement du
fluids;           4. Appareil selon la revendication 1., 2 ou 3, caractris
en ce quo: des moVens de sollicitation   so   caract6ris6 en ce quo lesdits
moyens supports (10) support6s par lesdits moyens supports (6)
comprennent: un corps de valve (28) poss6dant
sontpr6vuspourexerceruneforcedesollicitation       une ouverture qui fait
partie d'un deuxieme sur ledit el6ment de valve; il est pr6vu un doigt
orifice (36) dhfini dans ce corps et comprenant en (78) dirig6 vers
l'int6rieur, associ6 audit 6l6ment  outre un premier epaulement (44)
destin6 A de valve, lesdits moyens connecteurs (84) sont   as   d6finir une
premibre limits de course dudit disposds sur lesdits moyens formant boltier
(82)   6l6ment de valve (8); et des moyens de retenue pour attaquer ledit
6lement de valve (8) et Is     (30) reli6s audit corps de valve (28) pour
retenir mettre en mouvement par rapport audit deux-        lesdits moVens
de sollicitation en contact avec ieme orifice (36) lorsqu'une force
antagonists     ledit 6lement de valve, lesdits moyens de retenue 



sup6rieure a ladite force de sollicitation est appli-  6o   comprenant un
deuxieme 6paulement (50) pour qu6e audit bottler (82) en antagonisme par
d6finir une deuxilme limits de course dudit rapport a ladite force de
sollicitation; et lesdits  6l6ment de valve; et une botte de valve (15)
moyens connecteurs (84) comprennent une            destin6e A tenir ledit
corps de valve et lesdits bogue (124) mont~e rotative sur lesdits moyens
moyens de retenue (30); et ledit 6l6ment de valve. formant bodtier (82),
ladite bague (124) pr6sentant   65   (8) eat dispos6 dans ladite bolte de
valve de telle 12    23              EP 0121 329 B1                      24
maniere que ledit premier orifice (56) puisse Otre  coulissant (52) avec
une force de sollicitation vers positionne sur la longueur dudit corps de
valve    une position dans laquelle ledit troisieme 6paule- (28) entre
ladite ouverture et une position espac6e  ment (74) est en contact avec
ledit premier de ladite ouverture, et ledit element de valve (8)
6paulement (44); ledit doigt (78) dirige vers I'in- comprend: un troisieme
6paulement (74) destinl    5    t6neur est associe 3 ladite valve A manchon
A coop6rer avec ledit premier epaulement en        cou~issant (52); ledit
troisieme orifice (100) r6ponse auxdits moyens de sollicitation; et un
descits moyens formant bottier (82) fait corn- quatriAme 6paulement (76)
destin6 3 coop6rer       muniquer ledit dispositif detecteur (4) avec ledit
avec ledit deuxieme 6paulement (50) en reponse     prem;er orifice (56) et
lesdits moyens formant a ladite force antagonists.                  10
bottiei (82) peuvent se d6placer longitudinale- 5. Outil destine A
disposer, par la manoeuvre    ment dans ledit puits (176) avec ledit cable
(180); d'un cable (180), un dispositif d6tecteur dans une  et lesdits
moyens connecteurs (84), lorsqu'ils colonne de tubes (170) d'un puits (176)
pour       attaquent ledit doigt (78) dirig6 vers l'int6rieur, mesurer la
condition regnant dans le puits, lequel  definissent une premiere position
et une deux- outil comprend un appareil selon les revendica-   15  ieme
pcsition a laquelle lesdits moyens formant tions 1 a 4, ledit appareil
6tant on outre caract6ris6  bottier (82) peuvent Wtre amenes en se
deplagant en ce que: ladite botte de valve (16) pr6sente une  par rapport A
ladite valve A manchon coulissant extremite inf6rieure  (16) et une
extremite        (52), ladihe premiere position etant la position
superieure (20); il est pr6vu une botte de bottier  extreme iiferieure A
laquelle lesdits moyens for- (22) possedant une premiere extr6mit6 et une
20   mant bolher (82) peuvent etre amenes en se deuxieme extremite, ladite
premiere extremite      deplagant var rapport A ladite valve A manchon
etant reli&s A ladite extr6mit6 superieure (20) de  coulissant (52), dans
laquelle ledit troisieme ladite bolte de valve (16); il est pr6vu des
moyens  orifice (100! eat espace dudit premier orifice (56), adaptateurs
(24) relies A ledite deuxieme extre-   et ladite deuxieme position etant la
position de mite pour accoupler ladit appareil A ladite colonne   25
contact extreme supdrieure a laquelle lesdits de tubes (170); ledit corps
de valve (28) possede  moyens forrnant bottier (82) peuvent etre amenes un
deuxieme orifice (36) qui y est dMfini, ledit   en se d6plat;ant par
rapport A ladite valve A corps de valve (28) etant dispose dans ladite
bolte  manchon coulissant (52), dans laquelle lesdits de valve (16);
lesdits moyens de retenue (30) sont  premier (56) et 'roisihme (100)
orifices sont sen- relies audit corps de valve (28) dans la region   30
siblement aligne . dans leaspace, ladite deuxieme adjacente audit premier
epaulement et disposes     position etant aussi la position desdits moyens
dans ladite bolte de boltier (22); ledit element de  formant bottier (82j A
partir de laquelle le deplace- valve coulissant (8) comprend un manchon de
ment de ladite valve A manchon coulissant (52) valve coulissant (52) qui
presente ledit premier   commence pour placer lesdits deuxieme (36),
orifice (56), ledit troisieme epaulement (74) et   35   premier (56) et
troisieme (100) orifices en com- ledit quatrieme epaulement (76), ladite
valve A    munication entre eux lorsqu'une force superieure manchon
coulissant  (52)  etant  montee          a ladite force de sollicitation
est appliquee audit coulissante dans la region adjacente audit corps
cable (180). de valve (28) de tells maniere quo les quatrieme     6.
Appareil selon les revendications 3 et 5, (38) et premier (56) orifices
soient en communica-   40   caracterise en ce qu'il comprend en outre: des
tion pour l'ecoulement du fluide lorsque ledit     moyens d'accouplement
(168) servant A accou- troisieme epaulement (74) est en contact avec
pler ladite bolte A secousses (146) audit cAble ledit premier epaulement
(44) et de telle maniere  (180). que lesdits deuxieme (36) et premier (56)
orifices   7. Appareil selon les revendications 5 ou 6, soient en
communication pour l'ecoulement du   45   caracterise en ce que lesdits
premier (56) et fluids lorsque ledit quatribmes paulement (76) est
troisieme (100) orifices sont en communication en contact avec ledit
deuxiAbme epaulement (50);   entre eux pour l'coulement du fluide lorsque
lesdits moyens de sollicitation (10) comprennent   lesdits moyens formant
bottler (82) se trouvent un ressort (80) retenu dans lesdits moyens de
dans ladite premibre position ou dans ladite retenue (30) pour solliciter
ladite valve A manchon   50   deuxieme position. 55 60 65    


