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of the bore hole fluid particles are sucked into the small passageway of
the coiled tubing, this passage- The present invention relates generally to
an   way becomes blocked, thereby preventing further apparatus for
communicating pressure from an exter-  communication of the bore hole
pressure to the press- nal fluid to a pressure sensitive tool and, more
particu-   5   ure sensing element. larly, but not by way of limitation, to
a filter cartridge  We have now devised a way of overcoming this for
interfacing pressure exerted by a bore hole fluid  problem of the single
passageway of the coiled tubing with a pressure sensitive tool.
becoming blocked. In particular, we provide an inter- US-A-3906798
describes a protector means for    face which effectively communicates the
pressure preventing moisture present in air from entering into  10  through
a plurality of passageways while isolating the and affecting the operation
of a pressure measuring  external fluid from the pressure sensing element
so instrument. Only that portion of the air which is detri-  that it is
less likely that all of the plurality of passage- mental to the Instrument
is filtered out, and so the  ways will be blocked under conditions during
which a external fluid (i.e. the air) still comes into contact with
portion of the external fluid may be sucked into one or the pressure
sensitive tool.                   15  more of the passageways. In drilling,
completing, testing and producing oil or  In one aspect, the invention
provides apparatus gas wells, there are various items which are used  for
communicating pressure from an external fluid to within the bore hole of
the well and to which an exter-  a pressure-sensitive tool, said apparatus
comprising nal pressure needs to be communicated. Certain of  a housing
adapted to connect to a pressure sensitive these items, however, preferably
should not make   20  tool and further adapted to receive the external
fluid; direct contact with an external fluid in the bore hole  and a filter
disposed within said housing, said filter through which the pressure is
exerted. An example of  having a plurality of passageways through which
such an item is a pressure transducer used for logging  pressure from the
external fluid is communicable to ortesting to record downhole pressure
within the bore  the pressure sensitive tool without communicating the hole
of an oil orgas well. Onespecific type of pressure  25  external fluid to
the pressure sensitive tool. transducer employs a crystal pressure sensing
ele-     In the present invention, a filter is used for ment which is
sensitive to the pressure applied to it.  example in place of the coiled
tubing of the prior art, To convey the bore hole pressure to such a press-
which filter has a plurality of passageways or path- ure sensing element
without introducing hysteresis, a  ways. The size of these passageways,
combined with long narrow passageway defined by a small diameter  30  the
surface tension of a clean fluid used with them, coiled tubing, generally
known asa "buffer tube", isfil-  prevents the escape of the clean fluid
during an led with a clean fluid and exposed at one end to the  equilibrium
pressure condition just the same as with bore hole fluid. This tubing is
connected at its other  the prior art device utilizing the single
passageway of end to the housing in which the crystal pressure sens-  the
coiled tubing. Also similarly to the coiled tubing ing element is held so
that the clean fluid in the tubing   35  device, the clean fluid within the
preferred embodi- communicates with a volume of dean fluid surround-  ment
of the present Invention expands and contracts ing the pressure sensing
element. Thus, the coiled  during heating and cooling; however, the
multiple tubing defines a single passageway through which    passageways
within the present invention reduce the the pressure from the bore hole
fluid is to be communi-  risk of total blockage. cated to the pressure
sensing element          40      In a preferred embodiment, the filter
forms part of This single passageway of the coiled tubing Is  a filter
cartridge also including a cartridge shell in necessarily of small Internal
diameter (e.g..06 inches,  which the filter is disposed. The filter
cartridge prefer- 1.52mm) so that the tubing holds the clean fluid under
ably includes another filter disposed within the a condition of pressure
equilibrium, but it is large  cartridge shell and spaced from the first
filter so that enough (if not blocked) to communicate the pressure  45
pressure from the bore hole fluid is communicated from the bore hole fluid
through the clean fluid.    through the first filter and the second filter.
When the logging or testing tool is subjected to    In order that the
invention may be more fully temperature changes as it is lowered or raised
to dif-  understood, embodiments thereof will now be des- ferent depths of
the bore hole, the dean fluid is also  cribed by way of example only, with
reference to the subjected to such temperature changes. When the   50
accompanying drawings, wherein: change heats the dean fluid, it expands.
This expan-   FIG. I is a schematic illustration of a bore hole son forces
a quantity of the dean fluid out of the small  containing a fluid into
which a pressure sensitive passageway at the end of the coiled tubing
communi-    tool has been lowered. cating with the bore holefluid. When the
change cools  FIG. 2 Is a block diagram showing the pressure the clean
fluid, the fluid contracts, thereby sucking   55  sensitive tool includes a
pressure sensor and an external fluid, including some of the bore hole
fluid  interface for interfacing the pressure from the (which may be
drilling mud or other particulate con-   bore fluid with the pressure
sensor. taining mixture) back into the coiled tubing. If enough  FIG. 3 is
a longitudinal sectional view of the pre- 2    



3                   EP0 281 362B1                   4 ferred embodiment of
the interface of the present  of the box end 20 of the main body 18 define
a press- invention.                                     ure outlet of the
interface 12. FIG. 4 is a side view of a filter forming a part of  The
opposite end of the main body 18 has a the interface apparatus.
threaded pin end 27 to which is connected a cylindri- FIG.5 is an end view
of the filter shown in FIG. 4.   5   cal end piece or cartridge nose 28
having a plurality FIG. 6 is a plan or end view of a piston of the inter-
of pressure inlets 30 defined by joined radial and ion- face.
gitudinal bores. The end piece 28 has an axial open- FIG. 7 is a plan or
end view of a plunger cap of  ing 32 in which a plug 34 is retained to
function as a the interface.                                  plunger as
more particularly described hereinbelow. In FIG. 1 there is shown a well
bore 2 in which a   10  The connection between the main body 18 and fluid 4
is present. The fluid 4 is of any type which may  the end piece 28 Is made
fluid-tight by seals 36, 38. be found in a bore hole and through which a
pressure  The inner surface 24 of the main body 18 extend- is exerted. An
example of such a fluid is a drilling mud  ing between a lower surface 40
of the support shoul- comprising a mixture including particulate matter.
der 22 to the lower (as viewed in FIG. 3), pin end 27 A pressure sensitive
tool 6 is shown in FIG. 1 as   15  of the main body 18 defines a hollow
region 41, which having been lowered into the fluid 4. The tool 6 of the
communicates the pressure inlets 30 (when the end specific example used
herein measures the bore hole  piece 28 is connected) to the pressure
outlet com- pressure within the fluid 4 at a depth selected through
mencing at the aperture 26, and in which the filter appropriate operation
of a schematically illustrated  cartridge 16 Is retained. To prevent the
filter cartridge hoisting apparatus 8 of a suitable type as known to the
20  16 from slipping outofthe main body 18 when the end art, such as a
wireline, slickline, tubing string or drill  piece 28 is removed, an
annular retaining collar 42 is pipe string. It is to be noted that the
fluid 4 is some-  disposed in a circumferential groove defined in the times
referred to herein as the "external fluid"   inner surface 24 near the
lower end of the main body because it is generally external to the tool 6
and  18. because it is the medium through which is exerted the   25  The
filter cartridge 16 includes a pressure com- external pressure to be
measured by the tool 6.    municating fluid 43 which is received within the
hous- In FIG. 2 the tool 6 is shown as including a press-  ing 14 by being
disposed in a means 44 for ure sensor portion 10 and an interface portion
12. The  communicating the pressure from the bore hole fluid pressure
sensor 10 of a particular embodiment      4 to the pressure communicating
fluid and for provid- includes a crystal pressure sensing element of a type
30  ing a plurality of passageways through which the bore known to the art,
such as a type heretofore used with  hole fluid 4 and the pressure
communicating fluid can the coiled tubing type of interface; however, other
flow in response to expansion and contraction of the suitable types of
sensing elements can be used.    pressure communicating fluid. In the
preferred embo- The interface 12 constitutes the present invention  diment
the pressure communicating fluid is a clean to be used In place of the
coiled tubing type of inter-  35  liquid of a type known in the artand as
previously used face heretofore used. The interface 12 communicates  in
pressure transducers with which the prior art coiled the pressure from the
bore hole fluid 4 to a clean fluid  tubing interface has been used, such as
a silicone oil, surrounding the pressure sensing element while iso-
synthetic fluid such as an ester-type plasticizer, or lating the pressure
sensing element within the press-  other appropriate fluid. ure sensor 10
from the bore hole fluid 4. To   40      The means 44 Includes a
cylindrical cartridge accomplish this, the interface 12 hasa pluralityof
pas-  shell or sleeve 46 having an outer diameter substan- sageways so that
this inventive interface is less sus-  tially the same as but slightly less
than, the inner ceptible to total blockage due to particulate matter
diameter of the surface 24 of the housing 14 so that which may be in the
fluid 4 than is the single coiled  the cartridge shell 46 can be received
within the hol- tubing type of interface.                     45  low
region 41 of the housing 14. The cartridge shell A preferred embodimentof
the invention interface  46 is received so that its upper end is adjacent
the 12 is shown in FIG. 3. The Interace of the preferred  support shoulder
22. The cartridge shell 46 has a embodiment includes a housing 14 in which
a filter  cylindrical Inner surface 48 which defines an axial cartridge 16
Is retained.                          opening or hollow throughout the
length of the The housing 14 includes a cylindrical main body  so
cartridge shell 46. Near the lower end of the inner sur- or cartridge
receiver 18 having an upper box end 20  face 48, there is defined a
circumferential groove 50 which is threaded to connect to a mating end of
the    The means 44 includes a lower filter 52 disposed pressuresensor 10
ofthetool 6. Nearthe end 20there   within the axial opening of the
cartridge shell 46 as is defined an annular retaining or support shoulder
22  shown in FIG. 3. The filter 52 has a plurality of pas- extending
radially inwardly from an inner surface 24   55  sageways through which
pressure from the external of the main body 18. The support shoulder 22 has
a  fluid 4 communicated up to the fiiter 52 through the central aperture 26
defined axially therethrough. The  pressure inlets 30 is communicable to
the clean fluid aperture 26 and the communicating cavity or chamber
contained within the preferred embodiment of the pre- 3    
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the filter 52. In the preferred  52 upwardly toward the filter 64.
embodiment the filter 52 is a loosely sintered bronze  As shown in FIG. 3,
the filter 64 is disposed bet- filter specifically defined by a common fuel
filter  ween the pressure communicating fluid 43 which is believed to have
possibly thousands of passageways  contained within the cartridge shell 46
between the or pores which, it is believed, have diameters within   5
twofilters 52,64 and the pressure outled beginning at the range between
approximately 50 [err] (microns)   the aperture 26 defined axially through
the support and approximately 100 [err]. This type of filter has a
shoulder 22. When the interface 12 is connected to shape as is apparent
from FIG. 3 and described as  the rest of the pressure transducer for the
example including an annular wall 54 and a tapered wall 56  described
herein, the clean fluid is also contained extending downwardly from the
upper end of the  10   within the region above the filter 64 through the
press- annular wall 54 to a lower end surface 57 (thus gen-  ure outlet and
on into the pressure sensor 10. erally forming the shape of a frustum of a
cone) so that  The means 44 also includes biasing means for an outer
surface 58 of the wall 56 faces an inner sur-  holding the fiters 52, 64
spaced from each other so face 60 of the wall 54, but is spaced therefrom
to  that a desired volume is defined between the two fil- define a
concavity 61. The tapered wall 56 has an   15  ters to hold the pressure
communicating fluid. In the inner surface 63 defining a concavity 65. The
wall 54  illustrated preferred embodiment, the biasing means has an outer
surface 62 having a diameter substan-  is defined by a helically coiled
spring 66 having a tially equal to the inner diameter of the surface 48 of
lower end engaging an upper surface 68 of the filter the cartridge shell 46
so that a degree of sealing may  52 and having an upper end engaging a
lower surface occur between the surfaces 48, 62 The overall shape   20  70
of the filter 64. of the filter 52, while not critical to the operation of
the  To insure that the two filters 52, 64 engage the invention, provides a
great increase in wall area over,  spring 66, the means 44 further includes
a piston 72 for example, a disc-shaped filter, and thus provides a  and
piston drive means (80,34) for moving the piston correspondingly greater
number of passageways       72 against thefiter 52so that the filter52
compresses through the filter and a reduced risk of clogging.  25  the
spring against the filter 64. The piston 72 has a cir- In general, the size
of the passageways defined  cular disk portion 74 through which four
longitudinal through the filter 52 are of such a size that the filter 52
openings 75 are defined as best shown in FIG. 6. A can communicate the
pressure from the bore hole     short neck portion 76 extends axially from
the disk fluid 4 to the liquid 43 above the filter 52 without the  portion
74. A threaded bore 77 is defined through the bore hole fluid 4 flowing
Into the space above the filter  30   neck 76 and the disk 74 for receiving
the threads of a 52 except in response to a auction created by cooling
screw 78 used to hold a plunger cap 80 to the piston the liquid 43 from a
heated, expanded state wherein  72. a portion of the liquid has passed
downwardly through  The plunger cap 80 forms part of the piston drive the
filter 52 toward or Into or beyond the concavity 61.  means which is
completed by the plug 34 which The means 54 includes an upper filter 64
con-  35  engages a circular disk portion 82 of the plunger cap structed
substantially identically to the filter52. The fil-  80 when the plug 34 is
installed as illustrated in FIG. ter 64 is spaced above the filter 52 as
shown in FIG.  3. Extending axially from the disk portion 82 is a long 3.
This spacing defines a relatively large volume bet-  neck portion 84 which
is aligned with the neck portion ween the two filters 52, 64 compared to
the volume of  76 of the piston 72. As shown in FIG. 7, four openings clean
liquid surrounding the pressure sensing ele-  40  83 are defined through
the disk portion 82, and a ment in the pressure sensor 10; therefore,
"clogging"  threaded bore 85 extends through the neck portion 84 material
and other "contaminants drawn In through  to receive the screw 78. the
filter 52 in response to cooling of the clean liquid  The piston 72 is
slidably received within the would more likely collect in this larger
"buffer" volume  interior of the cartridge shell 46. As shown in FIG. 3,
and thus not pass on through the filter 64. This con-  45  the outer
diameter of the circular disk portion 74 of the struction provides the
fiter 64 as a backup to the filter  piston 72 is substantially the same as
the diameter of 52 should the filter 52 somehow become totally      he
inner surface 48 of the cartridge shell 46, except dogged. In
suchasituation, the pressurewould acton  that the outer diameter of the
disk portion 74 is suffi- the filter 52 to allow the pressure to pass
between the  ciently less to allow the piston 72 to slide relative to
surfaces 48,62 or to move the fiter52towardthefilter  50  the cartridge
shell 46. When the piston drive means 64 and open a bypass defined in or
through the sur-  (80, 34) is not acting on the piston 72, the piston 72
face 48 of the cartridge shell 46. Such a bypass could  Is prevented from
falling out of the cartridge shell 46 be a longitudinal groove defined In
the surface 48 and  by a lower retainer ring 86 held inh the groove 50 of
having one end communicating with the region bet-  the cartridge shell 46.
ween the fliters 52, 64 and having another and nor-  55   Atthe otherend of
the cartridge shell 46, the filter mally terminating adjacent the filter 52
near its lower  64 is held within the shell 46 by means of an upper end,
which otherend would become uncovered in res-  retainerring or collar 88
secured to the cartridge shell ponse to the pressure moving the fully
clogged filter  46 by one or more roll pins 90 extending radially 4    
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aligned openings in thecartridgeshell  likely will travel no farther than
the relatively large 46 and the retainer ring 88.
space defined between the filters 52, 64. The means 44 can further include
seals of a suit- able type for use as needed in directing where the
pressure and fluids flow.                      5   Claims As previously
mentioned, the filters 52, 64 of the preferred embodiment are made of
loosely sintered     1. Apparatus for communicating pressure from an
bronze. However, othersuitable filter media known in  external fluid to a
pressure-sensitive tool, said the art, such as ceramics, may also be
employed. As  apparatus comprising a housing (14) adapted to con- a rule,
however, the passageways through the filter  10  nect to a pressure
sensitive tool and further adapted should not be larger than approximately
100 [err] in  to receive the external fluid ; and a filter (52) disposed
order to ensure the blockage of potentially damaging  within said housing,
characterised in that said filter particulate matter by the filter. The
other elements of  has a plurality of passageways through which press- the
means 44 are made of any suitable material, such.  ure from the external
fluid is communicable to the as stainless steel. The housing 14 is made of
any suit-  is  pressure sensitive tool without communicating the able
material, such as a high nickel bearing alloy. The  external fluid ot the
pressure sensitive tool. illustrated seals are made of any of a number of
sea-  2. Apparatus according to claim 1, further charac- ling materials
known in the art and suitable for the  teised in that each of said
passageways is between borehole temperatures to be encountered.
approximately 50 [err] and approximately 100 [err] When the interface 12 is
used, the pressure outlet  20  across. end 20 is connected to the pressure
sensor 10. The     3. Apparatus according to claim 1 or 2, further tool
containing these two portions is lowered into the  charactersed in that
another filter (64) is disposed bore hole 2 on the hoisting apparatus 8 to
a selected  within said housing so that said another filter is downhole
location. The bore hole fluid 4 enters the  spaced from the first-mentioned
filter, said another fil- pressure inlets 30 and flows upwardly through the
25  ter having a plurality of passageways through which various openings of
the retaining collar 42, the disk  pressure communicated through the
first-mentioned portion 82 of the plunger cap 80, the retaining ring 86
filter is communicable to the pressure sensitive tool. and the disk portion
74 of the piston 72 into the con-  4. Apparatus according to claim 3,
further charac- cavity 61 of the filter 52. The pressure from this fluid
terised in that a spring (66) Is disposed within said is transferred
through the minute passageways of the   30  housing between the two
mentioned filers. filter 52 to the clean fluid contained in the concavity
65  5. Apparatus according to claim 4, further charac- and above the filter
52. This pressure is then com-  terised in that a cartridge shell (46) is
disposed within municated through the body of clean fluid extending  said
housing and having said fiters and said spring upwardly through the filter
64, the pressure outlet end  received therein ; first retainer means (88)
is connec- 20 and on into the pressure sensor 10 having the   35  ted to
said cartridge shell, for retaining said another pressure sensing element
which detects the applied  filter in said cartridge shell; a piston (72) is
slidably pressure.                                          received within
said cartridge shell and disposed When the dean fluid is sufficiently
heated, it  adjacent the first-mentioned filter; and piston drive expands
and is forced downwardly through the filter  means (80,34) is mounted in
said housing, formoving 52. When this heated fluid cools, it contracts and
40  said piston against the first-mentioned filterso that the draws back up
through the filter 52, sucking with it a  first-mentioned filter compresses
said spring against quantity of the bore hole fluid 4. These phenomena of
said another filter. expansion and contraction operate the same as in the
prior art coiled tubing interface; however, in the pre- sent invention, it
is contemplated that because of the   45   Patentansprilche many
passageways defined through the filter 52, it is unlikely that all of such
passageways will become      1. Vorrichtung zur Druckfibertragung van elnem
clogged to the extent of preventing pressure com-  Au~enfluid auf eln
druckempfindliches Gent, enthal- munication from the bore hole fluid 4 to
the clean fluid  tend ein Gehduse (14), das zur Verbindung mit einem and on
to the pressure sensor portion 10. That is, it is  so  druckempflndlichen
Gernt und zur Aufnahme des contemplated that there is less chance of the
filter 52  Augentluids eingerichtet Ist, und ein in dem Gehause becoming
totally clogged, as compared to the prior art  angeordnetes Filter (52),
dadurch gekennzeichnet, single passageway coiled tubing, as a result of the
daB das Filter elne Vlelzahl von Durchtrittswegen ent- expansion and
contraction phenomena.               hilt, durch die dew Druck vom
AuBenfluid auf das Should, however, the filter 52 become totally  55
druckcempfindliche Gerat Obertragbar ist, ohne dms clogged, the filter 64
acts as a backup which has even  Aufenfluid auf das druckempfindliche Gerat
zu Ober- less of a chance of becoming totally clogged because  tragen. any
"contaminants" sucked in through the filter 52     2. Vorrichtung nach
Anspruch 1, dadurch 5    
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aligned openings in the cartridge shell  likely will travel no farther than
the relatively large 46 and the retainer ring 88.
space defined between the filters 52, 64. The means 44 can further Include
seals of a suit- able type for use as needed in directing where the
pressure and fluids flow.                       5   Claims As previously
mentioned, the filters 52, 64 of the preferred embodiment are made of
loosely sintered       1. Apparatusforcommunicating pressure from an
bronze. However, other suitable filter media known in  external fluid to a
pressure-sensitive tool, said the art, such as ceramics, may also be
employed. As  apparatus comprising a housing (14) adapted to con- a rule,
however, the passageways through the filter  10  nect to a pressure
sensitive tool and further adapted should not be larger than approximately
100 [err] in   to receive the external fluid ; and a fiter (52) disposed
order to ensure the blockage of potentially damaging  within said housing,
characterised in that said filter particulate matter by the filter. The
other elements of  has a plurality of passageways through which press- the
means 44 are made of any suitable material, such  ure from the external
fluid is communicable to the as stainless steel. The housing 14 is made of
any suit-  15  pressure sensitive tool without communicating the able
material, such as a high nickel bearing alloy. The  external fluid ot the
pressure sensitive tool. illustrated seals are made of any of a number of
sea-   2. Apparatus according to claim 1, further charac- ling materials
known in the art and suitable for the  terised in that each of said
passageways is between borehole temperatures to be encountered.
approximately 50 [err] and approximately 100 pm When the interface 12 is
used, the pressure outlet  20  across. end 20 is connected to the pressure
sensor 10. The      3. Apparatus according to claim 1 or 2, further tool
containing these two portions is lowered into the  characterised in that
another filter (64) is disposed bore hole 2 on the hoisting apparatus 8 to
a selected  within said housing so that said another filter is downhole
location. The bore hole fluid 4 enters the  spaced from the first-mentioned
filter, said another fil- pressure inlets 30 and flows upwardly through the
25  ter having a plurality of passageways through which various openings of
the retaining collar 42, the disk  pressure communicated through the
first-mentioned portion 82 of the plunger cap 80, the retaining ring 86
filter is communicable to the pressure sensitive tool. and the disk portion
74 of the piston 72 into the con-  4. Apparatus according to claim 3,
further charac- cavity 61 of the filter 52. The pressure from this fluid
terised in that a spring (66) is disposed within said is transferred
through the minute passageways of the   30  housing between the two
mentioned filters. filter 52 to the clean fluid contained in the concavity
65  5. Apparatus according to claim 4, further charac- and above the filter
52. This pressure is then com-  terised in that a cartridge shell (46) is
disposed within municated through the body of clean fluid extending  said
housing and having said filters and said spring upwardly through the filter
64, the pressure outlet end  received therein ; first retainer means (88)
is connec- 20 and on into the pressure sensor 10 having the   35  ted to
said cartridge shell, for retaining said another pressure sensing element
which detects the applied  filter in said cartridge shell; a piston (72) is
slidably pressure.                                           received
within said cartridge shell and disposed When the clean fluid is
sufficiently heated, it  adjacent the first-mentioned filter; and piston
drive expands and is forced downwardly through the filter  means (80, 34)
is mounted in said housing, formoving 52. When this heated fluid cools, it
contracts and   40  said piston against the first-mentioned filter so that
the draws back up through the filter 52, sucking with it a  first-mentioned
filter compresses said spring against quantity of the bore hole fluid 4.
These phenomena of  said another filter. expansion and contraction operate
the same as in the prior art coiled tubing interface; however, in the pre-
sent invention, it is contemplated that because of the   45
Patentansprriche many passageways defined through the filter 52, it is
unlikely that all of such passageways will become       1. Vorrichtung zur
Druckibertragung von einem clogged to the extent of preventing pressure
corn-  AuBenfluid auf ein druckempfindliches Gerfit, enthal- munication
from the bore hole fluid 4 to the clean fluid  tend sin Gehause (14), das
zur Verbindung mit elnem and on to the pressure sensor portion 10. That is,
it is  5o  druckempfindlichen Gerat und zur Aufnahme des contemplated that
there is less chance of the filter 52  AuIenfluids eingerichtet ist, und
ein in darn GehAuse becoming totally clogged, as compared to the prior art
angeordnetes Filter (52), dadurch gekennzoichnet, single passageway coiled
tubing, as a result of the  daB das Filter eine Velzahl von
Durchtrittswegen ent- expansion and contraction phenomena.
halt, durch die der Druck vom AuBenfluid auf das Should, however, the
filter 52 become totally  55   druckempfindliche Gernt ubertragbar ist,
ohne das clogged, the filter 64 acts as a backup which has even  AuBenfluid
auf das druckempfindliche Gerit zu Ober- less of a chance of becoming
totally clogged because  tragen. any "contaminants" sucked in through the
filter 52        2. Vorrichtung nach Anspruch 1, dadurch 5   



9                   RP02813622B1                     10 gekennzelchnot,
dagi jeder Durchtrittsweg im Quer-   pos8A l'intdrieurdu boitieret renferme
interieurement schnitt zwischen ungefahr 50 pm und ungefahr 100    lesdits
filtres et ledit ressort ; des premiers moyens de f   ,um mliat.
retenue (88) sont relles audit etul de cartouche. pour 3. Vorrichtung nach
Anspruch I oder 2, dadurch   retenir ledit autre filtre dans ledit btul de
cartouche; gekennzeichnet, daB innerhalb des Gehiuses ein   5   un piston
(72) est mont6 coulissant dans ledit 6tui de weiteres Filter (64) im
Abstand von dem erstgenann-  cartouche et disposd dans une position
adjacente au ten Filter angeordnet ist und daB das weitere Filter ei-
filtre mentionne en premier lieu; et des moyens (80, ne Vieizahl von
Durchtrittswegen aufwetst, durch die  34) d'entratnement du piston sont
months dans ledit der durch das erstgenannte Filter Obertragene Druck
bottier, pour rapprocher ledit piston dudit filtre men- auf das
druckempfindliche Gerat Gbertragbar ist.  lo  tionne en premier lieu de
maniere quo le filtre men- 4. Vorrichtung nach Anspruch 3, dadurch
tionne en premier lieu comprime ledit ressort contre gekennzeichnet, daB
innerhalb des Gehauses sine      ledit autre Mtre. Feder (66) zwischen den
beiden genannten Filtem angeordnet ist. 5. Vorrichtung nach Anspruch 4,
gekennzeichnet  15 durch sine innerhalb des Gehauses angeordnete Ein-
satzhltse (46), welche die Filter und die Feder auf- nimmt; mit der
Einsatzhflse verbundene erte Halternittel (88) zur Halterung des weiteren
Filters In der Einsatzhalse; ein innerhalb der Einsatzhftse   20
gleitfAhiger, dem erstgenannten Filter benachbarter Koiben (82); und In dem
Gehluse angebrachte Kol- benantriebsmittel (80, 34) zur Verstellung des
Kol- bens gegen das erstgenannte Filter derart, dag die Feder durch das
erstgenanntb Filter gegen das wei-  25 tbre Filter zusammendrlcicbar st.
Rovendlcations 30 1. Appareil destine a transmettre une pression dun fluids
exterieur A un outil sensible A la pression, ledit apparel comprenant un
bottier (14) adapte pour elre raccorde A un outil sensible A la pression et
adapte en outre pour recevoir is fluids extirieur; etun   35 fillre (52)
dispose dans ledit boltler, caracterise en ce quo ledit fiitre presents une
pluralite de passages a travers lesquels la pression exercee paris fluide
exte- rfieur pout etre transmise A l'outii sensible A la pression .sans
mettre le fluids exterieuren communication avec   40 l'outil sensible A la
pression. 2. Appareil selon la revendication 1, caracterise en outre en ce
quo chacun desdib passages eat d'une dimension tranaversal d'entre environ
50 pm et environ 100 pm.                              45 3. Apparel selon
la revendlcation I ou 2, carac- terise en outre on ce qu'un autre flItre
(64) est dispose A l'inthnlsur dudit bottler de tells sorts que ledit autre
filtre soft espace du flltre mrentonne en premier lieu, ledit autre filtre
presentant une pluralite de passages   50 A travers losques la pressbon
transmise a travers le fiftre mentionnl en premier lieu pout etre transmise
A I'outll sensible a la pression. 4. Appareil selon la revendication 3,
caracterise en outre en ce qu'un ressort (68) est dispose A l'inte-  55
dour dudit bokier, entre les deux fltres prhciths. 5. Appareil selon la
revendication 4, caracterise en outre en ce qu'un etul de cartouche (46)
east dis- 6 I 11111!1  L  11111   11 1    


