
1                 EP 0 216 554 B1                         2 Description
therein, said second valve housing portion slidably connected with said
first valve housing portions; a This invention relates to a well tool
including a  valve member movably retained within said first valve and a
pressure-responsive latching mecha-     and second housing portions; and
latch means, nism.                                          5   slidably
disposed adjacent said first and second It is well known that there is the
need for a   housing portions, for moving, in response to an tester valve
tool for use in a pipe string for control-  applied pressure, between an
unlatched position, ling fluid flow, by which the pipe string can be
wherein said first and second housing portions can pressure-tested to
determine if there are any leaks  move relative to each other, and a
latched position, in the pipe string. This is important so that any   10
wherein said first and second housing portions are leaks can be detected
relatively near the surface   latched to prevent relative movement, said
latch and fixed before higher pressure fluids are allowed  means having
third and fourth engagement shoul- to flow into or out of the pipe string.
For example,  ders defined therein. These tester valve tools rely such
testing is needed prior to a squeeze-cement-   upon a reciprocating action
between the first and ing or treating job. Because additional joints of
pipe   15  second valve housing portions to operate both the are added to
the pipe string as the pipe string is  valve member and the latch means.
lowered into the well, such testing often must be      We have now devised
an improved well tool repeated so that the valve must be opened and
which reduces or overcomes the above noted dis- closed several times before
the ultimate work to be  advantages of the prior art. accomplished  (e.g.,
the squeeze-cementing or   20      According to the invention there is
provided a treating job) is performed. After the testing is com-  tester
tool for controlling fluid flow through a pipe pleted, however, the valve
should be locked in a    string disposed in a well, characterised in that
said desired position, such as in an open position so    third and fourth
engagement shoulders engage said that any subsequent, non-testing fluid
flow is nei-  first and second engagement shoulders when said ther
obstructed nor controlled by the tester valve.  25  latch means is moved by
the applied pressure to Therefore, there is the need for a tester valve
with  said latched position, and said latch means in- a locking or latching
mechanism to lock the valve   cludes: a slide member having a surface
defining in such a desired position.                         said fourth
engagement shoulder; a locking dog Tester valves of various types are
well-known    having a surface defining said third engagement and types of
valves which can be locked in an   30  shoulder; and retainer means for
retaining said open or a closed position are also known; however,  locking
dog with said slide member so that said most of the locking or latching
types of which we   locking dog is moved by said slide member. are aware
are automatically operable in that locking    Preferably, the tool includes
a reciprocating or latching automatically occurs when the valve is  ball
valve and may be used for pressure testing a moved to the position in which
It is to be locked.  35  pipe string as it is lowered into a well, for
example. That is, there is no additional controllable force  The latching
mechanism requires a positive acting required to be exerted on the latching
device for it  force to be applied thereto once the tool has been to
operate once the valve Is placed in the desired  placed In the position in
which it is to be locked. In position. Thus, if such a valve is
inadvertently    a preferred embodiment the latching mechanism Is moved to
such locking position, it is automatically   40  responsive to either an
internal pressure exerted locked and cannot be unlocked until it is
retrieved  through the pipe string or to an annular pressure to the
surface.                                     exerted through the annulus
between the pipe There Is a need for latching mechanisms which    string
and the well. must be positively acted upon or controlled other      The
tool of the present invention is preferably than by a passive biasing force
which automatically   45  constructed so that it can be reset or released
by operates as soon as the valve has moved to the      simply removing only
one threaded connector for- locking position so that inadvertent (or even
inten-  ming part of the latching mechanism, thereby ob- tional) movement
of the valve alone will not lock   viating the need to further disassemble
the whole the valve. Such a positive acting force could be by  tool. No
J-slot is required; therefore, there need be annulus fluid pressure applied
under control from   50  no lug wear or other maintenance problems which
the surface, for example.                           may be associated with
J-slots. A preferred em- US-A-4420045 and US-A-4421172, each cor-
bodiment valve of the present Invention can, to a responding to the
preamble of claim 1, describe a   certain extent, be constructed of
existing parts; tester tool for controlling fluid flow through a pipe
however, It is more compactly constructed than at string disposed in a
well, comprising: a first valve   55  least some other types of tester
valves so that housing portion having a first engagement shoulder  material
and machining costs are reduced. Fewer defined therein; a second valve
housing portion     O-rings are used in the preferred embodiment, having a
second engagement shoulder defined         thereby also reducing cost and
maintenance. 2  



3                 EP 0 216 564 B1                        4 Broadly, the
apparatus of the present invention    In order that the invention may be
more fully includes a first support structure having means for  understood,
one preferred embodiment thereof will connecting with a pipe string; a
second support    now be described with reference to the accom- structure
connected  in  relative  axial sliding  panying drawings, wherein:
cooperation with the first support structure so that   5  FIGS. 1A  and  1B
are a partial sectional the tool is reciprocatable between a first working
elevational view of a preferred embodiment of position, wherein the first
and second support       the present invention Including a valve disposed
structures are In a first relative position, and a   in a closed position.
second working position, wherein said first and      FIGS. 2A  and 2B  are
a partial sectional second support structures are in a second relative   10
elevational view of the preferred embodiment position; and latch means
slidably retained on the   shown in FIGS. 1A and 1 B with the valve shown
first and second support structures, for latching the  in an open position
and a latching mechanism first and second support structures together so
that  shown in an unlatched position. further relative axial movement
therebetween is      FIGS. 3A  and 3B  are a partial sectional prevented
when the latch means is axially moved   15    elevational view of the
preferred embodiment into latching engagement with both of the first and
with the valve shown in the open position and second support structures. In
the preferred em-      the latching mechanism shown in a latched posi-
bodiment, the latch means includes means for re-     tion, whereby the
valve is locked open. ceiving an axially acting pressure so that the latch
The preferred embodiment of the present in- means moves in response
thereto. This axially act-  20  vention will be described initially with
reference to ing pressure can be exerted by a pressure applied  FIGS.
1A-1B. FIGS. 2A-2B and FIGS. 3A-3B will through the pipe string or a
pressure applied      subsequently be referred to and described with
through the annulus.                               reference primarily to
the operation of the present More particularly, the latch means includes a
invention; however, the parts shown therein are the latch member; a slide
member having first engage-  25  same as those shown in FIGS. 1A-1B as
indicated ment means for engaging the latch member and       by the like
reference numerals, although with rela- having second engagement means for
engaging       tive position changes as shown. the second support
structure; and biasing means       The present Invention will be described
with for biasing the latch member into latching engage-  reference to a
reciprocating ball valve tubing tester ment with the first support
structure when the slide   30  tool 2; however, aspects of the present
Invention member moves so that the second engagement         are
contemplated as having utility with other types means is in latching
engagement with the second    of tools having  reciprocating, or axially
or support structure. The latch means further includes  telescopingly
movable, structures that need to be retainer means, releasably connected to
the slide  locked in desired positions. Thus, broadly the member, for
releasably retaining the latch member  35  present invention comprises two
support structures, with the slide member so that the latch member
connected in relative axial sliding cooperation with can be disengaged from
the first support structure  each other so that the structures are
reciprocatable by releasing the retainer means from the slide     between
two working positions wherein the support member and relieving the biasing
means from bias-  structures are In two different relative positions, and
ing the latch member.                         40  latch means, slidably
retained on the two support By the method of the present invention a pipe
structures, for latching the support structure to- string disposed in a
well can be tested through    gether so that further relative axial
movement steps including reciprocating the pipe string to  therebetween is
prevented when the latch means is open and close a valve disposed in the
pipe string;  axially moved into latching engagement with both applying a
pressure to the pipe string when the   45  of the support structures. valve
is closed to determine if the pipe string leaks;  For the specific
embodiment shown in FIGS. moving the pipe string to place the valve in an
1A-1B, the two support structures define a housing open position; and
exerting a force on a slide     of a valve 4 of the tubing tester tool 2,
which tool 2 member disposed adjacent the valve so that the     also
includes a latch mechanism  6 defining the slide member moves locking
shoulders associated   50  preferred embodiment of the aforementioned latch
therewith into latching engagement with the valve  means. One support
structure of the housing of the when the valve is in the open position,
whereby the  valve 4 includes an outer valve housing portion 8, valve is
locked open. In the preferred embodiment  and the other support structure
includes an inner the step of exerting a force is implemented by     valve
housing portion 10. pressurising a selectable one of a fluid within the  55
The outer valve housing portion 8 includes an annulus and a fluid within
the pipe string for creat-  upper adapter 12 having an internally threaded
ing a force in excess of a predetermined holding   surface 14 for
connecting with a pipe string in force acting on the slide member.
which the preferred embodiment of the present 
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contemplated to be used. The adapter  forming another part of the inner
valve housing 12 also includes an inner surface 16 along which a  portion
10. portion of the inner valve housing portion 10 is     Connected to the
element 60 by means of a slidably disposed and in which a suitable sealing
suitable clamping element 74 is a lower valve seat member 18 is disposed.
The adapter 12 has a   5   carrier 76 having a recessed inner surface 78
adja- threaded external surface 20 to which an outer   cent which a lower
valve seat 80 is disposed. The valve casing 22 Is threadedly connected.
lower valve seat carrier 76 has an annular end The outer valve casing 22,
which is another   surface 79 which abuts an annular end surface 81 part of
the outer valve housing portion 8, is a  of the adapter 30 to prevent
further outer telescop- cylindrical sleeve having an internally threaded
end   10  ing movement between the housing portions 8. 10 surface 24 for
threadedly engaging with the surface  when the valve 4 is in its closed
position as shown 20 and also having a threaded end surface 26 for  in FIG.
1A. The lower valve seat carrier 76 also has threadedly engaging with a
threaded surface 28 of  a threaded inner surface 82 threadedly connected a
locking dog adapter 30 forming another part of  to a moving mandrel 84
including an upper portion the outer valve housing portion 8.           15
86, having a threaded outer surface 88 connected The locking dog adapter 30
has a cylindrical  with the surface 82, and a lower portion 90. exterior
surface 32 in which an indentation 34 is    The upper portion 86 is a
substantially cylin- formed. The indentation 34 of the preferred em-
drical sleeve having an outer surface 92 in which bodiment is a
circumferential groove defined by  two indentations 94, 96 are formed for
receiving the opposing annular surfaces 36, 38 separated by a   20  ends of
one or more shear pins disposed through circumferential surface 40 radially
inwardly offset  the one or more holes 44 formed through the from the
surface 32. The surface 38 defines an   locking dog adapter 30. The
indentations 94, 96 are engagement shoulder for engaging with the latch-
circumferential grooves in the preferred embodi- ing mechanism  6 as
subsequently described       ment spaced a predetermined distance apart so
hereinbelow.                                 25  that the valve 4 can be
preset in either a closed Formed between the outer surface 32 and an
position (via indentation 94) or an open position (via Inner surface 42 of
the locking dog adapter 30 are  Indentation 96). The outer surface 92 of
the upper one or more holes 44 for receiving one or more   portion 86 also
includes the aforementioned splines frangible members, such as shear pins,
by which  48. The lower end of the upper portion 86 has an the tester valve
4 can be preset in a selectable  30  externally threaded surface 98 for
threadedly en- position.                                        gaging with
a threaded interior surface 100 of the At the lower end (as viewed in the
drawings) of  lower portion 90. the inner surface 42 of the locking dog
adapter 30,  The lower portion 90 has an exterior surface there are defined
a plurality of splines 46 for mat-  102 radially outwardly offset from
another exterior Ing engagement with complementally formed  35  surface
104. The separation between the surfaces splines 48 on the inner valve
housing portion 10  102, 104 Is defined by an annular surface 106 whereby
rotary motion imparted to one of the hous-  defining another engagement
shoulder for engag- ing portions is coupled to the other housing portion.
ing with the latching mechanism 6. The surface Retained in fixed position
within the outer valve  106 faces in an opposite direction (namely down-
housing portion 8 is an actuating arm 50 having a   40  wardly as viewed In
the drawings) relative to the lug 52 extending radially inwardly therefrom
for  surface 38 (which is upwardly facing as viewed in engaging a valve
member subsequently described.  the drawings) defining the first-mentioned
engage- The actuating arm 50 extends axially between a   ment shoulder. The
surfaces 38, 106 are spaced notch surface 54 of the adapter 12 and a notch
by a distance which is variable between the maxi- surface 56 of the adapter
30 and is disposed   45  mum distance, depicted In FIG. 1 B. when the valve
radially adjacent an inner surface 58 of the outer  is fully closed and the
lesser, minimum distance, valve casing 22.
depicted in FIGS. 2B and 3B, when the valve Is The inner valve housing
portion 10 includes a  fully open. The surfaces 104, 106 can be said to
positioning or guide mandrel and upper valve seat  define an indentation
for defining the engagement carrier element 60 having offset outer surfaces
62,  50  shoulder. 64 radially separated by an annular surface 66
Defined in the exterior surface 102 Is an in- which abuts an end surface 68
of the adapter 12  dentation 108 specifically defined in the preferred when
the tester valve 4 is in an open position as  embodiment as a
circumferential groove for receiv- shown in FIGS. 2A-2B, for example. The
surface 62  ing one or more shear pins 110, which pins are a is disposed
adjacent the surface 16 of the adapter  55  part of the preferred
embodiment of the latch 12 for relative sliding movement therealong. The
mechanism 6. 



member 60 also has a recessed inner surface 70 at    Formed through the
side wall of the lower its lower end for receiving an upper valve seat 72
portion 90 are one or more ports 112 by which fluid 4    7
EP 0216 554 B1                       8 and pressure communication occurs
between the   is moved to its latched position. When the latch interior and
exterior of the lower portion 90. As  member 128 is so received within the
indentation illustrated in the preferred embodiment, the ports  34 the
surface 142 acts as an engagement shoul- are angularly disposed and
intersect at the adjoin-  der for engaging the engagement shoulder defined
ing corner of the surfaces 104, 106.          5   by the surface 38. Formed
at the lower exterior end of the lower     To bias or urge the latch member
128 into the portion 90 is a threaded surface 114 for threadedly
indentation 34, the latch mechanism 6 Includes the engaging a lower adapter
116 forming another part  biasing means 130 which In the preferred embodi-
of the inner valve housing portion 10 of the pre-  ment includes a suitable
compressive member, ferred embodiment. The adapter 116 has a thread-  10
such as a ratcheting spring or an 0-ring. Thus, ed end 118 for coupling
with the pipe string or a  when the latch member 128 is moved over the
packer or other element of a type as known to the  indentation 34 as
subsequently described, the nat- art.
ural biasing of the member 130 biases the latch Each of the aforementioned
elements of the     member 128 into latching engagement within the outer
valve housing portions 8, 10 has a central  15  indentation 34. axial
opening defined therethrough so that the       Movement of the latch member
128 into over- telescopically associated housing portions 8, 10  lying
relationship with the indentation 34 occurs have a central axial flow
passage 120 defined    through movement of the slide member 132, which
throughout the length thereof.                   is responsive to a
selectable one of a pressure In addition to the housing portions 8, 10, the
20  applied through the pipe string communicated valve 4 of the preferred
embodiment includes a    through one or more of the ports 112 or a pressure
rotatable, reciprocatable valve member 122 having  applied through the
annulus or space defined be- a spherical shape In which an eccentric hole
124 is  tween the tool 2 and the well in which it is dis- defined for
receiving the lug 52 of the actuating  posed. The slide member 132 includes
an upper arm 50. As shown in FIG. 2A, the valve member  25  annular surface
144 defining an abutment shoulder 122 has a bore 126 defined therethrough
for align-  or engagement means for engaging the surface ing with the
passage 120 when the valve member    142 of the latch member 128. Extending
downwar- 122 is moved to the open position depicted in     dly from the
surface 144 is an axially extending FIGS. 2A-2B and 3A-3B. When the valve
member      cylindrical interior surface 146 disposed adjacent 122 is in
the closed position depicted in FIGS. 1A-  30  portions of both housing
portions 8, 10 as shown in 1B, the closed side wall of the valve member 122
the drawings. Extending radially inwardly from the is sealingly seated
between the valve seats 72, 80  lower end of the interior surface 146 is an
inner to block the passage 120, thereby closing the valve  annular surface
148 defining engagement means 4 to through fluid flow. Because the valve
member  for engaging the surface 106 of the inner valve 122 is retained
between the valve seats 72, 80, it  36  housing portion 10. The surface 148
also defines moves with the inner valve housing portion 10    means for
receiving an axially acting pressure, relative to the outer valve housing
portion 8.    communicated through the ports 112 from within The preferred
embodiment of the latching      the tool 2 and the pipe string to which it
is con- mechanism 6, shown in FIGS. 1A-1B and 2A-2B in   nected, for moving
the latching mechanism 6. Ex- its unlatched position whereby the valve 4
can be   40  tending axially from the surface 148 in radially opened and
closed through reciprocating action   inwardly offset relationship to the
interior surface between the outer and inner housing portions 8, 10  146 is
an interior surface 150 having a sealing and shown in its latched position
in FIGS. 3A-3B  member 152 disposed therein. The surface 150 is whereby the
valve 4 is locked in its  open position,  disposed in sliding relationship
along the surface includes a latch member 128, biasing means 130,  45  104
of the lower portion 90 of the moving mandrel a slide member 132, retainer
means 134, and hold-  of the inner valve housing portion 10. Extending Ing
means including the one or more shear pins    radially outwardly from the
surface 150 at the lower 110 and a shear pin retaining sleeve 136.
end of the slide member 132 is an outer annular The preferred embodiment of
the latch mem-     surface 154 disposed for receiving a pressurized ber 128
includes a split-ring locking dog which in  so  fluid communicated through
the annulus. The sur- its unlatched position rides so that an inner surface
face 154 is spaced from an annular end surface 138 thereof rides adjacent
the exterior surface 32  155 of the adapter 116 so that a gap is defined of
the locking dog adapter 30. Extending radially  therebetween to permit
movement of the slide outwardly from the surface 138 are end surfaces
member 132 towards the adapter 116 as subse- 



140, 142 which are spaced a distance less than the  55  quently described.
The surfaces 148, 150, 154 separation of the surfaces 36, 38 of the
indentation  define a rim portion of the slide member 132, 34 so that the
latch member 128 will be received in  which rim portion extends radially
inwardly in over- the indentation 34 when the latching mechanism 6  lapping
relationship with the surface 106 so that the 5    9            EP 0 216
554 B1                       10 surfaces 106, 148 engage when the pressure
act-  position. ing on the surface 154 is sufficiently large to move  In
addition to retaining the latch member 128 the slide member 132 upwardly as
viewed in the    adjacent and in movable relationship with the slide
drawings. When the surfaces 106, 148 engage, the  member 132, the retainer
means 134 also retains latch member 128 is disposed over the indentation
5   the shear pin retaining sleeve 136 within the re- 34 and thus enters
the indentation 34 in response  cessed portion defined by the surface 158
of the to the biasing of the biasing means 130. So that  slide member 132.
When the retainer means 134 Is this is achieved, the axial length of the
interior  released from the slide member 132 so that the surface 146 is
such that it spaces the surface 148  latch member 128 can be disengaged,
the shear of the slide member 132 and the surface 142 of the  10  pin
retaining sleeve 136 can also be moved upwar- latch member 128 a distance
equal to the afore-   dly to uncover the holes 160 whereby new shear
mentioned minimum spacing between the engage-     pins 110 can be
installed. ment surfaces 38, 106 of the valve 4, which mini-    In the
preferred embodiment, the shear pins mum spacing occurs in the preferred
embodiment    110 define a specific type of frangible means for only when
the valve 4 is placed in its fully open  15  holding the slide member 132
with a predeter- position. For this construction of the preferred em-
mined holding force in a fixed position relative to at bodiment, the
latching mechanism 6 can thus be    least one of the housing portions 8, 10
until the operated to latch the inner and outer valve housing  frangible
means is broken in response to a pres- portions 8, 10 only when the housing
portions 8, 10  sure exceeding a predetermined magnitude such are in the
relative position placing the valve mem-   20  as could be exerted by a
pressurized fluid commu- ber 122 in its fully open position.
nicated to one of the surfaces 148, 154 of the slide The slide member 132
also has an axially      member 132. To retain and protect the shear pins
extending exterior surface 156 having an axially  110, the shear pin
retaining sleeve 136 is disposed extending recessed portion 158. Extending
be-    in overlying relation to the shear pins 110 and the tween areas of
the recessed surface 158 and the   25  shear pin receiving holes 160 as
shown In the interior surface 146 are one or more holes 160 for  drawings.
receiving the one or more shear pins 110. When       The preferred
embodiment reciprocating ball the slide member 132 is in the unlatched
position  valve tubing tester tool 2 is used, for example, to as shown in
FIGS. 1A-1B and 2A-2B, the holes 160  pressure test the pipe string in
which it is con- are aligned with the holes 108 of the lower portion   30
nected as many times as desired before a 90 so that the shear pins can be
received there-  squeeze-cementing or treating job. This permits between to
hold the latching mechanism 160 in its  the operator to locate leaks In the
pipe string while unlatched position.                              the
leaks are near the surface. To perform such Extending axially from the
outer edge of the  pressure testing, for example, the valve 4 is annular
surface 144 to the recessed surface 158 Is  35  opened or closed by
compression or tension, re- a threaded surface 162 for threadedly engaging
spectively, applied to the tool 2 by movement of with the retainer means
134.                     the pipe string. Alternate compression and tension
In the preferred embodiment the retainer      is applied, whereby alternate
opening and closing means 134 is a cap having an outer annular sur-  is
achieved, by reciprocating the pipe string. When face 164 and an Inner
annular surface 166. The   40  running in the hole, for example, the force
of push- inner annular surface 166 is spaced from the an-  ing the pipe
string downward can put the tool 2 into nular surface 144 of the slide
member 132 suffi-  compression and the ball valve will open to a ciently to
define a space for holding the latch   position such as is shown in FIGS.
2A-2B. In mov- member 128. When the latching mechanism 6 is in  ing to this
position, the inner and outer valve hous- its latched position, the
retainer means 134 can be   45  Ing portions 8, 10 exhibit relative motion
so that the unthreaded from its connection with the slide mem-  lug 52 and
valve member 122 interact to rotate the ber 132 so that this is the only
disassembly re-  valve member 122 into the position shown in FIG. quired to
obtain access to the latch member 128   2A. This is the fully open position
for the valve and the biasing means 130 for unlatching the      member 122;
however, despite being in this fully mechanism when the tool 2 is retrieved
to the   50  open position, wherein the valve housing portions surface.
Once the retainer means 134 is unth-     8, 10 are in their fully
compressed or inwardly readed from its connection with the slide member
telescoped relative position, the latching mecha- 



132, it is moved upwardly through a sufficient dis-  nism 6 has not been
activated by this movement. tance provided by constructing the tool 2 so
that it  Because the latching mechanism 6 has not latched, has an
appropriate spacing between a surface 168,  55  the valve member 122 can be
repeatedly opened extending radially outwardly from the surface 32 of  and
closed to repeatedly perform the pressure the locking dog adapter 30, and
the surface 164   testing. To close the valve member from the posi- when
the latching mechanism 6 is in its latched   tion shown in FIGS. 2A-2B,
tension is pulled on the 6    11                EP 0 216 664 B1
12 pipe string to return the valve member 122 to the  use of pressure
within the pipe string and the tool 2 closed position shown in FIGS. 1A-1B.
During such  as communicated through the ports 112 for axially unlatched
movement, the slide member 132 is held  acting between the surfaces 106,
148. When the fixed relative to the inner valve housing portion 10
internal pressure is sufficient to overcome the hold- by means of the
predetermined holding force ex-   5   ing force of the shear pins 110 (and
any external erted by the one or more shear pins 110.          force
exerted by an annulus pressure), the slide When the valve member 122 is in
its closed    member 132 is moved downwardly a sufficient position,
pressure is applied to the pipe string to  amount which is allowed due to
the spacing be- determine if any leakage occurs. This step is per-  tween
the surfaces 154, 155 shown in FIG. 1B, for formed in a manner known to the
art.         10  example. Once the shear pins 110 have been Once the tubing
tester tool 2 has been used for  broken by the internal pressure, the
annular pres- its purpose of testing the pipe string, and when the  sure
can thereafter act to move the slide member pipe string has been lowered
into the well to the  132 upwardly to achieve the latching as previously
desired depth, a packer of a known test is set In a  described. manner as
known to the art to seal the annulus so  15  As an optional feature of the
preferred embodi- that fluid flow therethrough is blocked. Such a   ment,
there are included the one or more shear pin packer is connected in a known
manner below the   holes 44 and the two grooves 94, 96 by which the tool 2.
When the packer has been set, the weight  valve 4 can be held in a preset
position until the of the pipe string can be allowed to compress the
action imparted by the pipe string breaks the one tool 2 so that it Is
moved into its open position as  20  or more optional shear pins. If a
shear pin is used shown in FIGS. 2A-2B and 3A-3B. With the packer   with
the groove 94, the valve Is preset in a closed set, it is normal procedure
to apply a pressure to  position; if it is used with the groove 96, the
valve the annulus defined between the pipe string and   is preset in an
open position, which positions are the well to test the packer seal. When
this pressure  such that sufficient additional relative axial move- is
applied, it simultaneously acts on the surfaces  25  ment between the
housing portions 8, 10 is permit- 154,164 of the latching mechanism 6.
Because the  ted so that the pins can be sheared by such surface 154 has a
greater cross-sectional area than  additional movement. the surface 164,
the net force exerted by this       From the foregoing it is apparent that
the pressure will be in an axially upward direction as  present invention
offers a flexibility of operation In viewed in the drawings. When this net
force ex-  30  that the ball valve can be positioned in an open or ceeds
the holding force established by any shear  closed position when running
downhole by using pins 110 which are used (and any counterforce     the
optional shear pins disposed through the one or exerted by an Internal
pressure through the ports  more holes 44. Furthermore, the ball valve can
be 112), the shear pins 110 are broken and the slide  opened or closed
repeatedly without the valve be- member 132 Is moved upwardly until the
surface   35  ing automatically or inadvertently locked by only 148 engages
the surface 106 and the latch mem-   the opening and closing movement of
the valve. To ber 128 enters the indentation 34 whereupon the   lock the
valve of the present invention, the locking surface 142 engages the surface
38. Through these  mechanism must be positively acted upon by a engagements
of the surfaces 106, 148 and 38 and   suitable force derived from other
than just the 142, the inner and outer valve housing portions 8,  40
opening or closing movement of the valve. 10 are fixed in their relative
valve-open position so  Furthermore, the present invention has a sim- that
no further axial movement therebetween can   plified construction which
permits simplified main- occur. In the preferred embodiment, this locks the
tenance. In particular, only one threaded connec- valve in the open
position. By locking the valve  tion needs to be undone to reposition the
locking member 122 in its open position, no further control  45  mechanism.
Furthermore, no J-slot is used and of fluid flow can be achieved with the
tool 2 until it  fewer O-rings than in at least some other existing is
retrieved to the surface and the latching mecha-  designs are used. Also,
many existing parts pre- nism 6 is released by simply disconnecting just
the  viously known can be used. Material and machining cap of the retainer
means 134 to obtain access to  costs have been reduced by constructing the
pre- the latch member 128. That is, the latching mecha-  50  ferred
embodiment with a shorter length than in an 



nism 6, and the locking shoulders thereof, can be  existing tubing tester
tool. released without disassembling any part of the       Thus, the
present invention is well adapted to valve itself. Locking the valve member
122 in the  carry out the objects and attain the ends and open position
also allows fluid trapped inside the  advantages mentioned above as well as
those in- pipe string to drain out while the string is being  55  herent
therein. While a preferred embodiment of retrieved from the hole.
the invention has been described for the purpose An alternative to the use
of the annular pres-  of this disclosure, numerous changes in the con- sure
to break the hold of the shear pins 110 is the  struction and arrangement
of parts and in the per- 7    13                 EP 0 216 554 B1
14 formance of steps can be made by those skilled in      ceeding a
predetermined magnitude exerted the art, which changes are encompassed
within the      by a pressurized fluid communicated to one of spirit of
this invention as defined by the appended    said surfaces of said slide
member. claims. 5   4. A tester tool according to claim  1,2 or 3, Claims
characterised in that: said valve member is movable, in response to
relative movement 1. A tester tool for controlling fluid flow through a
between said housing portions, between a fully pipe string disposed in a
well, comprising: a       closed position, wherein said first and second
first valve housing portion (8) having a first  70  engagement shoulders
are disposed a first dis- engagement shoulder (38) defined therein; a
tance apart, and a fully open position, wherein second valve housing
portion (10) having a          said first and second engagement shoulders
second engagement shoulder (106) defined            are disposed a second
distance apart which is therein, said second valve housing portion
less than said first distance, when said latch slidably connected with said
first valve housing   15  means is in said unlatched position; and said
portion; a valve member (122) movably re-           third and fourth
engagement shoulders are tained within said first and second housing
spaced from each other by a distance equal to portions; and latch means
(6), slidably dis-        said second distance so that said latch means
posed adjacent said first and second housing        can be moved to said
latched position only portions, for moving, in response to an applied   20
when said valve member is in said fully open pressure, between  an
unlatched  position,         position. wherein said first and second
housing portions can move relative to each other, and a latched  6. A
tester tool according to claim  1, charac- position, wherein said first and
second housing    terised in that: said first valve housing portion
portions are latched to prevent relative move-  25  includes a locking dog
adapter (30) having an ment, said latch means having third (142) and
exterior surface (32) in which a first indentation fourth (148) engagement
shoulders defined          (34) is formed for defining said first engage-
therein characterised in that said third and        ment shoulder; said
second valve housing por- fourth engagement shoulders engage respec-
tion includes a mandrel (60), telescopingly re- tively said first and
second engagement shoul-  30  ceived within said locking dog adapter,
having ders when said latch means is moved by the          an exterior
surface (102, 104) In which a sec- applied pressure to said latched
position, and      ond indentation is formed for defining said said latch
means includes: a slide member           second engagement shoulder; and in
that said (132) having a surface (148) defining said          slide member
has an interior surface (146) fourth engagement shoulder; a locking dog
as      disposed adjacent portions of said exterior sur- (128) having a
surface (142) defining said third   faces of said first and second valve
housing engagement shoulder; and retainer means             portions, and
has at one end a rim portion (134) for retaining said locking dog with said
extending Inwardly from said interior surface slide member so that said
locking dog is            for defining said fourth engagement shoulder,
moved by said slide member.                40       and at another end an
abutment shoulder (164); and in that said locking dog is retained 2. A
tester tool according to claim  1, charac-        adjacent said abutment
shoulder for movement terised in that said slide member is disposed
into engagement with said first engagement for receiving, against said
surface defining said   shoulder within said first indentation when said
fourth engagement shoulder (148), a pressur-  45    slide member moves so
that said fourth en- ized fluid communicated through said housing
gagement shoulder engages said second en- portions and in that said slide
member further      gagement shoulder. has another surface (154) disposed
for receiv- 



ing thereagainst a pressurized fluid commu-     6. A tester tool according
to claim 5, charac- nicated through an annulus defined between   50
terised in that: said rim portion includes an said tool and the well.
outer annular surface (154) for receiving thereagainst an outer pressure
from within an 3.  A tester tool according to claim 2, charac-
annulus defined between said tool and the well terised in that said latch
means further in-        and said rim portion also includes an inner cludes
frangible means (110) for holding said   55  annular surface defining said
fourth engage- slide member in a fixed position relative to one    ment
shoulder; and said mandrel has a port of said housing portions until said
frangible      (112) defined therethrough for communicating means is broken
in response to a force ex-          an inner pressure within said tool with
said 8    13                  EP 0 216 554 B1                    14
formance of steps can be made by those skilled in      ceeding a
predetermined magnitude exerted the art, which changes are encompassed
within the      by a pressurized fluid communicated to one of spirit of
this invention as defined by the appended    said surfaces of said slide
member. claims. 5   4. A tester tool according to claim 1,2 or 3, Claims
characterised In that said valve member is movable, in response to relative
movement 1. A tester tool for controlling fluid flow through a  between
said housing portions, between a fully pipe string disposed in a well,
comprising: a       closed position, wherein said first and second first
valve housing portion (8) having a first  10  engagement shoulders are
disposed a first dis- engagement shoulder (38) defined therein; a
tance apart, and a fully open position, wherein second valve housing
portion (10) having a          said first and second engagement shoulders
second engagement shoulder (106) defined            are disposed a second
distance apart which is therein, said second valve housing portion
less than said first distance, when said latch slidably connected with said
first valve housing   15  means is In said unlatched position; and said
portion; a valve member (122) movably re-          third and fourth
engagement shoulders are tained within said first and second housing
spaced from each other by a distance equal to portions; and latch means
(6), slidably dis-        said second distance so that said latch means
posed adjacent said first and second housing        can be moved to said
latched position only portions, for moving, in response to an applied   20
when said valve member is in said fully open pressure, between  an
unlatched  position,         position. wherein said first and second
housing portions can move relative to each other, and a latched  5. A
tester tool according to claim 1, charac- position, wherein said first and
second housing    terised in that: said first valve housing portion
portions are latched to prevent relative move-  25  includes a locking dog
adapter (30) having an ment, said latch means having third (142) and
exterior surface (32) in which a first indentation fourth (148) engagement
shoulders defined          (34) is formed for defining said first engage-
therein characterised in that said third and        ment shoulder; said
second valve housing por- fourth engagement shoulders engage respec-
tion includes a mandrel (60), telescopingly re- tively said first and
second engagement shoul-  30  ceived within said locking dog adapter,
having ders when said latch means is moved by the         an exterior
surface (102, 104) in which a sec- applied pressure to said latched
position, and      ond indentation is formed for defining said said latch
means includes: a slide member           second engagement shoulder; and in
that said (132) having a surface (148) defining said         slide member
has an interior surface (146) fourth engagement shoulder; a locking dog
35      disposed adjacent portions of said exterior sur- (128) having a
surface (142) defining said third    faces of said first and second valve
housing engagement shoulder; and retainer means             portions, and
has at one end a rim portion (134) for retaining said locking dog with said
extending inwardly from said interior surface slide member so that said
locking dog is           for defining said fourth engagement shoulder,
moved by said slide member.                40       and at another end an
abutment shoulder (164); and in that said locking dog Is retained 2. A
tester tool according to claim  1, charac-        adjacent said abutment
shoulder for movement terised in that said slide member is disposed
into engagement with said first engagement for receiving, against said
surface defining said   shoulder within said first indentation when said
fourth engagement shoulder (148), a pressur-  45    slide member moves so
that said fourth en- ized fluid communicated through said housing
gagement shoulder engages said second en- 



portions and in that said slide member further      gagement shoulder. has
another surface (154) disposed for receiv- ing thereagainst a pressurized
fluid commu-     6. A tester tool according to claim.5, charac- nicated
through an annulus defined between   so     terised in that said rim
portion includes an said tool and the well.
outer annular surface (154) for receiving thereagainst an outer pressure
from within an 3.  A tester tool according to claim 2, charac-
annulus defined between said tool and the well terised in that said latch
means further in-        and said rim portion also includes an inner cludes
frangible means (110) for holding said  56   annular surface defining said
fourth engage- slide member in a fixed position relative to one    ment
shoulder; and said mandrel has a port of said housing portions until said
frangible      (112) defined therethrough for communicating means is broken
in response to a force ex-          an inner pressure within said tool with
said 8    15                 EP 0 216 554 B1                    16 inner
annular surface so that said inner pres-      I'action d'une pression
appliquee, entre une sure acts on said inner annular surface.
position ddverrouille, dans laquelle les pre- mibre et seconde parties de
corps peuvent se 7. A tester tool according to claim 5 or 6, charac-
depiacer l'une par rapport a l'autre, et une terised in that said latch
means further in-   5    position verrouillie dans laquelle ces dernieres
cludes holding means (110) for holding said         sont verrouillees de
fagon a empacher un slide member with a predetermined force in a
mouvement relatif, un troisibme 6paulement de fixed position relative to
said mandrel until       contact (142) et un quatribme epaulement de either
said inner pressure or said outer pres-      contact (148) etant menag6s
dans ces moyens sure exerts on said slide member a net force   10   de
verrouillage, caractdrIsd en ce que les troi- greater than said
predetermined force.              sieme et quatrieme 6paulements de contact
visnnent respectivement au contact des pre- 8.  A tester tool according to
claim 7, charac-         mier et deuxisme 6paulements de contact lors-
terised in that said holding means includes: a      que lea moyens de
verroulilage sont dsplaces, shear pin (110) disposed through said slide
15    par la pression appliqu6e, jusqu% la position member into engagement
with said mandrel;           verrouillde et en ce que ces moyens de ver-
and a shear pin retaining sleeve (136) slidably    roulliage comprennent
une piace coullssante received along an exterior surface of said slide
(132), comportant une surface (14B) presentant member in overlying relation
to said shear pin.    Ie quatrieme epaulement de contact, un taqust 20
de blocage (128), comportant une surface 9. A tester tool according to
claim 9, charac-         (142) presentant le troisieme 6paulement de
terised in that said latch means further in-        contact, at des moyens
de retenue (134) per- cludes retainer means (134), threadedly con-
mettant de retenir ce taquet de blocage sur la nected to said slide member,
for releasably         pieco coulissante de fagon qu'll sdlt dsplace
retaining said locking dog and said shear pin  25   par cotte demiAro.
retaining sleeve adjacent said slide member. 2. Outil de tester suivant la
revendication 1, ca- 10. A tester tool according to claim 6, charac-
racterise en ce que la piece coulissante est terised in that said latch
means further in-        disposeo de fagon A etre soumise, sur ladite
cludes retainer means (134), threadedly con-   30   surface constituent le
quatrieme epaulement nected to said slide member, for releasably         de
contact (148), a l'action d'un fluide sous retaining said locking dog
adjacent said slide      pression transmis dans les parties de corps et
member when said retainer means is con-             en ce que cette pibce
coulissante comporte nected to said slide member so that said lock-
une autre surface (154) disposeo de fagon a ing dog is releasable from said
first indentation   35  Gtre soumise a l'action d'un fluide sous pres- when
said retainer means is disconnected from       slon transmis dans un
annulaire delimite entre said slide member, whereby said tool can be
l'outil lt le puits. reset without other disassembly of said tool.
Revendlcatfons                                 40      ractdrlsd en ce quo
les moyens de verrouillage comprennent en outre des moyens sectionna- 1.
Outil de tester permettant de contr6ler le debit    bles (110) permettant
de maintenir la plece traversant une colonne de production disposde
coulissante dans une position fixe par rapport dans un puits, comprenant
une premibre partie       a l'une des parties de corps jusquk ce quo de
corps de soupape (8), dans laquelle eat  4s      ces moyens sectionnables
solent rompus sous 



m6nage un premier epaulement de contact             1'action d'une fQrce,
exc6dant une valour fix6e (38), une seconde partie de corps de soupape
a l'avance, qui eat exercee par un fluide sous (10), dans laquelle eat
menag6 un deuxlime          presslon mis en communication avec l'une
epaulement de contact (106), cette seconde          desdites surfaces de la
piece coullssante. partle de corps de soupape etant assemblde   6o de
maniere coulissante a la premiere partie de  4. Outil de tester sulvant
l'une des revendications corps de soupape, un obturateur (122), reatnu
1 a 3, caract&nlse on ce quo l'obturateur eat a l'interieur de ces premiere
et seconde par-       mobile, sous leffet d'un d6placement relatif ties de
corps de fagon a pouvoir se d6placer,       entre les parties de corps,
entre une position et des moyens de verrouillage (6) dlsposes   es
totalement fermee, dans laquelle les premier et d'une manibre coulissante
et suivant une posi-      deuxieme epaulements de contact sont sepa- tion
contigug a ces premiere et seconde par-        r~s l'un de l'autre d'une
premlbre distance, et ties do corps et destin6s a se d6placer, sous
une position totalement ouverte, dans laquelle    .  .
1 1!~~~~~~~1111!1111  IIll 11111 Ilsl 11 11 17                EP 0 21 6654
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epaulements de            rieure. contact sont separes Pun de l'autre d'une
se- conde distance, quil est inferieure a la premiere  7. Outil de tester
sulvant l'une des revendicatlons distance, lorsque les moyens de
verrouillage      5 et 6, caract6rise en ce quo les moyens de sont dans
leur position deverrouill6e, et en ce   5  verrouillage comprennent en
outre des moyens que les troisieme et quatrieme epaulements de     de
maintien (110) permettant de maintenir la contact sont espaces lun de
l'autre d'une, dis-   piece coulissante, sous une force fixee a tance egale
a la seconds distance, de sorte       Plavance, dons une position fixe par
rapport au quo lee moyens de verrouillage no peuvent         fourreau
jusqu'a ce que solt la presslon int6- 8tre deplaces jusqu'a leur position
verroulllde   io  rleure, solt la presslon exterieure exerce sur quo
loreque l'obturateur est dans sa position     cette piece coulissanto une
force nette supe- totalement ouverte.                               rleure
a ladite force fixeo a l'avance. 5. Outil de tester suivant la
revendlcation 1, ca-  8. Outil de tester sulvant la revendication 7, ca-
racterise en co quo la premiere partle de corps  t5  racterlse en ce que
les moyens de maintien de soupape comprend un adaptatsur de taquet
comprennent une cheville de clsaillement de blocage (30) comportant une
surface exte-      (110), disposee dans la pibce coulissante de rieure (32)
dans laquelle une premiere partie     fagon a cooperer avec le fourreau, et
un four- en retrait (34) est m~nag~e de fagon a const-     reau de retenue
de cheville de clsaillement tuer le premier epaulement de contact, en ce
20  (136) Ioge d'une manlere coulissante le long quo la seconde partie de
corps de soupape          d'une surface exterieure de la pice coulissan-
comprend un fourreau (90) dispos6 d'une ma-       to, dans une position
situee au-dessus de la niAre t~lescopique dans l'adaptateur de taqust
cheville de cisaillement. de blocage et comportant une surface exte- rieure
(102, 104) dans laquelle une seconde   25  9. Outil de tester suivant la
revendication 8, ca- partle en retrait est menagee de fagon a
ractdrisd en ce quo les moyens de verroulliage constituer le second
epaulement de contact,       comprennent en outre un moyen de retonue en co
quo l piece coulissante comporte une       (134) visse sur la piece
coulissante et servant surface interieure (146) disposee d'une manie-    a
retonlr, d'une manibre d6tachable, le taquet re contigue A des sections des
surfaces exte-  30  de blocage et le fourreau de retenue de chevil- rieures
des premlbre et seconds parties de        le de cisaillement dans une
position contigu ' corps de soupape et comporte, a l'une de ses       cette
pibce coullssante. extremites, un rebord s'6tendant vers l'interieur a
partir de la surface interieure de fagon '   10. Outil de tester suivant la
revendicatlon 6, ca- constituer le quatribme epaulement de contact  36
racterls en ce quo les moyens de verrouillage et, a son autre extremite, un
epaulement de       compronnent on outre un moyen de retenue butee (164),
et en ce quo le taquet de blocage     (134) vIsse sur la plice coulissante
et servant est retenu dans une position contigue a cot        h retenir,
d'une maniere detachable, le taquot epaulement de butee en vue de se
d6placer          de blocage dans une position contiguO h cette au contact
du premier 6paulement de contact,  40  pitce coulissante lorsque ce moyen
de rete- situ6 dans la premlere partie en retrait, loreque  nue est flxe
sur cette dernibre, de sorte quo le la piece coulissanto se deplace de
fagon quo      taquet de blocage pout 8tre lib6r6 de la pre- le quatrieme
epaulement de contact vienne au      miere partie en retrait lorsque le
moyen de contact du deuxibme epaulement de contact.        retenue est
separ6 de la pibce coulissante, ce 



45      qul permet de replacer lVoutil dans son etat 6. Outil de tester
sulvant la revendication 5, ca-    Initial sans autre demontage de
celui-cl. ract~risd en ce quo le rebord comporte une surface annulaire
exterieure (154) destinoe a  PatentansprUche 8tre soumise & une pression
extdrieure prove- nant de Ilinterieur de l'annulaire d6limite entre  s0  1.
Prlfwerkzeoug zur Kontrolle des Fluidflusses l'outil et le puits et
comporte aussi une surface  durch eine Rohrleitung In einem Bohrloch, ent-
annulaire interieure constituent le quatrilme     haltend ein erstes
Ventilgehauseteil (8) mit el- epaulement de contact et en ce quo le four-
ner daran bestimmten ersten Eingriffsschulter reau est traverse par un
orifice (112) servant &  (38), ein zweites Ventilgehauseteil (10), an
transmettre une pression interne regnant dans   s6  dom  elne zweite
Eingriffsschulter (106) be- I'outil jusque sur ladite surface annulaire
int6-  stimmt und des gleitbeweglich mit dem ersten rieure, de telio fagon
quo cette pression Inte-   Ventilgehauseteil verbunden lst, ein innerhalb
rieure agisse sur cette surface annulaire inte-   der ersten und zwelten
Ventilgehausetelle be- 10    19                 EP 0 216 654 B1
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gleit-    geringer als der erste Abstand ist, vonelnander beweglich an den
ersten und zweiten Ventilge-       angeordnet sind, wenn die Riegelmittel
in der h~useteilen angeordnete Riegeimittel (6), die      entriegelten
Stelung sind, und daB die dritte beim Ansprechen auf einen angelegten Druck
und vierte Eingriffsschulter urn elnen Abstand zwischen elner entriegelten
Steltung, in der die   s  voneinander entfemt sind, der gleich dem ersten
und zweiten Ventilgehauseteile relativ       zweiten Abstand Ist, so daB
die Riegelmittel zueinander bewegbar sind, und einer verriegel-      nur in
der vollstandig geo6ffneten Stellung des ten Stellung, in der die ersten
und zweiten         Ventlgliedes in die verriegelte Stellung ver-
Ventigehausetelle zur Verhinderung ihrer Rela-      stellbar sind.
tivbewegung verriegelt sind, verstellbar sind   to und dritte und vierte
Eingriffsschultern (142   S. PrOfwerkzeug nach Anspruch 1, dadurch ge- bzw.
148) enthaiten,                                kennzeichnet, daBi das erste
Ventilgehausetell dadurch gekennzeichnet, daB die dritte und          einen
Riegelelementadapter (30) mit elner Au- vierte Eingriffsschulter mit der
ersten bzw.       lienfitche (32) enth~lt, in der eine erste Vertie-
zwelten Eingriffsschuiter im Eingriff sind, wenn   16  fung (34)
ausgebildet ist, welche die erste En- die Riegelmittel bei
Druckbeaufschlagung In         griffsschulter bestimmt, dali das zweite
Ventil- die verriegelte Stellung verstelit sind, und daol   gehauseteil
einen In den Rlegelelementadapter die Riegelmittel ein Gleitgiied (132) mit
elner     eingeschobenen Dom (60) mit einer Aulenfid- die vierte
Eingriffsschulter bestimmenden FIa-      che (102, 104) enthalt, In der
eine zweite Ver- che (148) enthaiten, sowie ein Riegelelement  20   tiefung
ausgebildet ist, welche die zweite Ein- (128) mit elner die dritte
Eingriffsschulter be-    griffsschulter bestimmt, daR das Gleitg1ied elne
stimmenden FlSche und elne Halterung (134)          Innenflache (146), die
an Teloen der Aulenfla- zur Halterung des Riegelelementes an dem
che der ersten und zweiten Ventilgehiuseteile Gleitglied, so dal das
Riegelelement mittels        angeordnet ist, enthalt, sowie an einem Ende
des Glietgiledes verstellbar Ist.          26       en von der Innenflache
nach innen verlaufen- des und die vierte Eingriffsschulter bestimmen- 2.
Prtfwerkzeug nach Anspruch 1, dadurch ge-           des Randteil und am
anderen Ende elne An- kennzeichnet, daR das Gleitgiled zur Beauf-
schlagschulter (164), und daR das Rlegelele- schlagung der die vierte
Eingriffsschuiter (148)    ment an der Anschlagschulter gehaltert und In
bestimmenden FilAche mit elnem  durch die  9o       Eingriff mit der ersten
Eingriffsschulter in der Ventilgehauseteile geleiteten, unter Druck ge-
ersten Vertiefung bewegbar Ist, wenn sich das setzten Fluid eingerichtet
ist und dal3 das Gleit-  Gleitgiled derart bewegt, dai die vierte Eln-
glied elne weltere Flache (154) enthalt, die zur   griffsschulter mit der
zweiten Eingriffsschulter Beaufachlagung mit einem  durch einen Rin-
im Eingriff ist. graum  zwischen dem  Werkzeug und dem   36 Bohrloch
geleiteten, unter Druck gesetzten      6. PrUfwerkzeug nach Anspruch 5,
dadurch ge- Fluid angeordnet ist.
kennzeichnet, dal das Randteil eine Aulere Ringflgche (154) zur
Beaufschlagung mit ei- 3  Pr~fwerkzeug nach Anspruch 2, dadurch ge-
nem  Aulendruck aus einem  Ringraum, der kennzeichnet, dalR die
Riegelmittel weiterhin  40  zwischen dem  Werkzeug und dem Bohrloch
Bruchmittel (110) enthalten, die das Gleitglied    bestimmt Ist, und elne
Innere Ringflache ent- in einer festgelegten Stellung zu einem der
hiilt, welche die vierte Eingriffsschuiter be- 



Ventilgehauseteile haiten bis sie unter einer      strmmt, und daRl der
Dorn eine durchgehende Kraft oberhalb einer vorgegebenen Gr6fie zer-
15ffnung (112) enthalt, die einen Innendruck im brechen, die durch ein
unter Druck gesetztes   45  Werkzeug der inneren Ringfliche derart zulei-
Fluid ausgeflbt wird, das einer der Flchen des    tet, dal diese mit dem
Innendruck beauf- Gleltgliedes zugeleitet wird.
schlagt wird. 4. PrUfwerkzeug nach Anspruch 1, 2 oder 3, da-      7.
PrOfwerkzeug nach Anspruch 5 oder 6, da- durch gekennzeichnet, dal das
Ventiglied   60       durch gekennzeichnet, dalB die Riegelmittel beim
Ansprechen auf die Relatvbewegung             Haitemittel (110) enthaiten,
die das Gleitglied zwischen den Ventilgehiuseteilen zwischen ei-      In
einer festgelegten Stellung gegenUber dem ner vollstindig geschlossenen
Stellung, in der      Dom mit einer vorgegebenen Kraft haiten bis die erste
und zwelte Eingriffsschulter in elnem     entweder der Innendruck oder der
Aulendruck ersten Abstand voneinander angeordnet sind,  55     auf das
Gleitglied eine resultierende Kraft aus- und einer vollst~ndig geoffneten
Stellung ver-      Ubt, die gr8Ber ale die vorgebene Kraft ist. stellbar
Ist, in der die erste undi zweite Ein- griffsschulter In elnem  zwelten
Abstand, der   8. PrUfwerkzeug nach Anspruch 7, dadurch ge-    21
EP 0 216 554 B1                    22 kennzeichnet, daR die Haltemittel
elnen Scher- stift (110), der sich durch das Gleitglied In Eingriff mit dem
Dom erstreckt, und eine Scherstifthaltebuchse (136) enthalten, die langs
der AuBenflache des Gleitglledes glelt-   5 beweglich In einer den
Scherstift Uberdecken- den Weise aufgenommen ist. 9. PrUfwerkzeug nach
Anspruch 9, dadurch ge- kennzeichnet, daB die Riegelmiltel weiterhin   10
eine durch Gewinde mit dem Gleltgiied ver- bundene Halterung zur l6sbaren
Halterung des Rlegelelementes und der Scherstifthaltebuchse an dem
Gleitglied aufwelsen. 16 10. PrUfwerkzeug nach Anspruch 6, dadurch ge-
kennzelchnet, daR die Riegelmittelweiterhln eine durch Gewinde mit dem
GleitgIlied ver- bundene Halterung zur l6sbaren Halterung des
Riegelelementes an dem Gleitglied aufweisen,  20 wenn die Halterung mit dem
Gleitglied verbun- den Ist, derart, daB das Riegelelement aus der ersten
Vertiefung herausl6sbar ist, wenn die Halterung von dem Gleitglied gel6st
ist, wo- durch das Werkzeug ohne weitere Zerlegung   25 rUckstellbar ist.
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