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threads are difficult to make in applications for hold- ing a sensor in
place and expensive to manufacture. BACKGROUND OF THE INVENTION
There is thus a need to provide an easily pro- duced, low cost mounting for
a sensor which exposes 1. Field of the Invention                      5
the sensor to the sensed pressure, while at the same time providing a
simple, economical arrangement for The present Invention relates to flame
arresting  containing gases ignited In the sensor cavity. or quenching
plugs for use with transmitter housings. SUMMARY OF THE INVENTION 2.
Description of the Prior Art               10 The present invention relates
to flame isolators Flammable mixtures many times are present in    for a
pressure transmitter. As shown, the transmitter an atmosphere outside a
pressure transmitter or in a   provides an output indicating a pressure
difference process fluid which is being sensed by a pressure   between a
pressure line and an atmosphere outside sensor in the transmitter. Various
types of protection   15   the transmitter. The transmitter includes a
housing reduce the likelihood that an ignition of flammable  forming a wall
around an axis of a hole extending into gas inside the transmitter will
ignite a flammable mix-  an interior cavity formed in the housing. A
circuit in the ture outside the transmitter. Transmitter openings  cavity
controls the transmitter's output. A pressure and covers for the openings
are now made so as to  sensor coupled to the circuit senses the pressure
dif- cool ignited gas inside the transmitter housing as it is  20  ference.
A plug Inserted in the hole in the pressure venting to a temperature below
that needed to ignite  transmitter housing is arranged to hold the sensor a
flammable mixture outside the transmitter. The ig-  and provide a
passageway which has a shape that nited gasses in the transmitter are
cooled as they  flame-isolates the sensor from a pressure line cou- travel
along narrow passageways such as flanges or  pled to the outer end of the
plug. The plug in the hole threads between a housing and a covr of the
trans-  25   has an extended fitting connected to the pressure line mitter.
As the hot gases move along the passageway,     at a distal end of the
plug. The plug has a sensor cav- heat is transferred from the flame to the
walls forming  ity which receives the sensor. An Isolator diaphragm the
passageway. If the passageway is narrow          in the plug or fitting
couples line pressure to the sen- enough, more heat is transferred from the
flame to     sor via an isolator  fluid in a first passageway formed the
housing and cover than is produced by the flame,  30  in the plug. The
first pasageway has a shape resist- and the flame front cools. If the
passageway is also    ing movement of a flame along the passageway thus
long enough, the flame front can be cooled to a tem-  flame-isolating the
sensor from the pressure line In perature low enough to quench the flame,
thereby    case of failure of the isolator diaphragm and loss of preventing
ignited gases from moving further down     isolator fluid. the passageway
and igniting a flammable mixture  35     The plug has a peripheral surface
positioned outside the transmitter.                           within the
hole which is closely spaced adjacent the Multiple protection can be
provided in a single  wall defining the hole. In a preferred embodiment the
transmitter so that, even if one protection is damaged  peripheral surface
of the plug  and the adjacent wall or falls, another protection arrangement
still reduces  form an interspace  shaped to resist the passage of the
likelihood of igniting the flammable mixture out-  40  flame thus
flame-isolating any ignited gases from the side the transmitter. It is
desired in some applications  atmosphere. that a flame quenching path
effectively contain igni-  In a further preferred embodiment, the plug has
tion of a flammable mixture inside the housing even  a second passageway
coupling the sensor to the at- after resilient seals such as O-rings and
thin foil bar-  mosphere. The second passageway is formed in a riers such
as isolator diaphragm have been dam-  45   shape that resists travel of a
flame, and thus flame- aged or removed, or after isolator liquids have
leaked  isolating the sensor from the atmosphere. The sec- out, or welds
have failed.                          ond passageway couples to the
atmosphere via the Flame quenching between the sensor, which in-
interspace. cludes electrical circuitry capable of generating  a spark
under fault conditions, and the outside of the   50   BRIEF DESCRIPTION OF
THE DRAWINGS transmitter is a problem because there is a need to expose the
sensor to the process fluid pressure, and    Figure  1 is a sectional view
through a typical In the case of a gauge pressure transmitter, there is
transmitter housing having a plug and sensor ar- also a need to expose the
sensor to atmospheric         rangement made according to the present
inven- prssure outside the transmitter, as well. Flame   55   tion;
quenching paths between  sensors in a tranamitter          Figure 2 is an
enlarged vertical sectional view of 



housing and the outside of the transmitter have been       the plug and
sensor used in the transmitter hous- provided, but prior art arrangements
such as class I   ing of Figure 1; and 2    3                   EP0493397B1
4 Figure 3 Is a sectional view of a modified plug  the housing wail, and
has an O-ring seal 43 around made according to the present invention.
the periphery at approximately its midsection to seal the opening 22 with
respect to the circuit compart- DETAILED DESCRIPTION OF THE PREFERRED
ment 12. The support  block 41 is formed with a suit- EMBODIMENTS
5   able recess indicated  at 44 on an end thereof facing the isolator
block 35. Recess 44 has a support sur- A typical transmitter housing
illustrated enerally  face that supports a silicon chip diaphragm type
pres- at 10 includes a body 11 having a first circuit compart-  sure sensor
45. Suitable mounting material 46 can be mont 12, and a terminal block
compartment 13. The  used for mounting a sensor base to the surface of
terminal block compartment has a threaded cover 14   10  sensor support
block 41. The sensor base has a dia- thereon for access to terminal screws
15  mounted on  phragm  section 47 supported thereon to provide for the
terminal block 16.                            the sensing of pressure
present In the recess or A circuit is represented at 20 In the circuit com-
chamber 44. partment. The circuit can be conventional, as now    A recess
50 is provided behind the base of the sil- used with two-wire transmitters
that are well known   15  icon chip 45 and is open to a small diameter hole
51 in the art.                                          that is a maximum
of 0.381mm (.015 inches) In diam- The transmitter housing has hole or
opening 22  eter, and which extends radially outward to an inter- defined
in a wall thereof leading to the circuit com-  space indicated at 52
between the outer periphery of partment, and hole 22 leads to th interior
of a sleeve    the sensor support block 41 and the surface of hole 23. The
interior surface of sleeve 23 is threaded as at  20  22. The interspace 52
is open to the thread 24 retain- 24 for receiving a plug assembly 25, which
includes a  ing the fitting 26. sleeve-like fitting 26 that has  a threaded
neck 27 mat-  The sensor support block 41 has a pair of holes Ing with
interior class 1 threads 24 on the interior of  53 that are used for
mounting a lead 57 and an oil fill the sleeve 23. The threads 24 of sleeve
23 and the  tube 55 which acts as a lead. The isolator block 35 threaded
neck 27 of plug 26 are class 1 threads to pro-  25   has a flexible
isolator diaphragm 35A welded at Its vide for a close fit to insure that
there is a flame ar-  periphery to cover the end surface that is facing
cap- resting path defined along this juncture. These     ture ring 34, and
the inner side of the isolator dia- threads are expensive to make, so the
number of    phragm   35A  opens  to  a  small  diameter places they are
used should be minimized. A roll pin  (0.381mm, .015 inches) isolator fluid
passageway 30 is positioned through a radial opening in the sleeve    30
35B that leads, in turn, to the cavity or chamber 44. 23 to extend Into a
groove 31 in the sleeve-like fitting  Chamber 44, passageway 35B and the
underside 26 to provide for an anti-rotation stop for the plug as-
ofthe diaphragm 35A are filled with a suitable silicone sembly 25.
oil through a metallic tube 55, which fits into one of The sleeve-like
fitting 26 has  a smaller diameter  the holes 53 and is held in the hole
with a suitable ma- inner end that fits within the opening 22, and has an'
35  teral indicated at 56. The tub 55 is metal, and has a internal
passageway indicated generally at 32 which  hollow interior through which
oil can be filled for filling includes a passageway portion 33 above a
capture   the isolation passageway 35B, the underside of the ring 34
defined about midway along the length of the  diaphragm 35A and the chamber
44 with silicone oil, sleeve-like fitting 26. The interior passegeway por-
after which the end of the tube is sealed or closed to tion 33 is of size
to receive an isolator block 35, which   40  hold the oil In place. Tube 55
is connected with a suit- has an O-ring seal 36 around the periphery
thereof   able lead to one side of the sensing diaphragm 47 and that seals
on the interior of passageway portion 33.  also used to carry electrical
signals to the circuit 20. The interior surface of fitting 26 which forms
passa-  The other hole 53 has a suitable electrical lead 57 geway 33 is
very precisely machined, and the outer       therein and which is held In
place with a material 58, surface of the isolator block 35 is also
precisely ma-  45   such as some type of insulating material. The lead 57
chined to leave a maximum space of .004 inches be-  is also connected to
the circuit 20 and to the sensor. tween the surface of plug 26 which forms
the passa-  The opening or hole 51 actually bypasses the open- gewey 33 and
the outer surface of the isolator block  ings 53, because it does not open
to chamber 44 al- 35. This spacing also provides a flame quenching  though
In figure 2 it is shown In section along with the path of a shape that is
of sufficient length and appro-  50  adjacent opening 53 for convenience. 



prate clearance to arrest or quench a flame which     Small diameter
openings 35B and 51 are made by may be venting from the circuit
compartment 12 to the  suitable E.D.M. (electron discharge machining) so
exterior.                                         that the hole sizes can
be maintained very small and As can be seen in figure 1 the isolator block
35  precise. forms part of a sensor assembly 40. The isolator block  55
The sensor assembly 40 is suitably welded to the 35 is fixed to a sensor
support block 41 with a suitable  isolator block 35 as at 42, as explained,
and is also peripheral weld indicated at 42. The sensor support  welded to
the sleeve-like fitting 26 with a weld 41A, block 41 is cylindrical and
fits into the opening 22 In  to form the plug assembly 25 that can be
mounted In 3    5                   EP 0 493 397 B1                 6 place
when the sleeve-like fitting 26 is threaded into  central axis of the bore
or opening 22, and the bore the interior of the housing sleeve 23. The
block 41 has  on the interior of the sleeve 23, which are coaxial. The a
shoulder surface 41B that seats on the end surface   pressure from the line
connected to the sleeve-like of the fitting 26. The shoulder 41B forms a
short neck  fitting 26 provides pressure to the isolator diahragm 41C that
fits Into the bore portion 33. The weld 42 is   a   35A so that process
line pressure is coupled to the around the periphery of the neck 41C.
sensor 45 due to the filling of noncompressible fluid The lower portion 60
of the sleeve-like fitting 26   In the passageway 35B formed In the
Isolator block has a  standard pipe tap thread on the interior to re-  35.
ceive a pressure fitting from a process pressure line  Sensor mounting
block41 forms a part of the plug or source. The outer surface on the
portion of the   10  assembly 25, and has a peripheral surface that forms
sleeve-like fitting 26 that extends out of sleeve 23 can  the interspace 52
with a shape that cools flames and be shaped into a hexagon so that it can
be removed  isolates the sensor cavity 50 and the circuit chamber and
installed with a wrench.                      1  from the atmosphere in
combination with the class Since a transmitter may be used in atmospheres
1 threads 24. The small diameter paageway 51 fur- that have flammable
mixtures, and has areas that are  15  ther provides for flame isolation
between the atmos- hard to protect adequately, such a the sensor mount-
pheric pressure cavity 50 and the atmosphere ing chamber, adequate flame
quenching has been a            through the interspace 52 and threads 24.
problem. The isolator block 35 and isolator diaphragm  In Figure 3, a
modified form of the Invention is il- 35A have to be exposed to the process
fluid pressure     lustrated, having the same capabilities of flame ar- for
sensing and an adequate flame quenching path  20  resting as In the first
form of the invention. A portion has to beprovided even If the isolator
diaphragm 35A,  of the transmitter housing indicated at 11 is again for
example, has been damaged or ruptured, or the    shown, and In this form of
the invention, the opening welds 42 and 41A have failed. Such protection is
pro-     22 is provided, along with sleeve 23 having the inter- vided in
the present device in a low cost manner.  lor threads 24. The transmitter,
of course, would have The spacing of 0.1016mm (.004 inch) between   25  the
circuit in the circuit compartment 12 as previously the isolator plug or
block 35 and the bore 33, along the  explained. plug length of about 1/2
inches provides a path of a  A plug assembly 80 includes  a sleeve-like
fitting shape to cool the combusted gases and quench a      81 that also is
provided with a threaded exterior end flame travelling from the interior of
the transmitter  indicated at 82, that mates with the threads 24 on the
housing to the exterior down the venting passageway   30  interior of the
sleeve 23 so that the plug assembly 80 before the flame reaches the
atmosphere. Addition-   can be threaded into the sleeve 23 or removed as
de- ally, the passageway 35B provides a flame quenching   sired. A roll pin
30 is also provided for fitting Into a slot path because of its small
diameter and an adequate  83 to prevent the sleeve-like fitting 81 from
unthread- length (as shown in the range of 13.2mm (.52 inches)  ing. so
that if the diaphragm 35A ruptures,   and the isolator  35     An Interior
passageway 84 of the fitting 81 has a fluid is lost and a spark ignites a
flame in the sensor  precisely formed bore portion 85 into which an isoia-
chamber 44, the flame would be cooled and quench-  tor block 86 Is placed.
The spacing between the outer ed before It reached the exterior end of the
passage-    surface of the isolator block 86 and the interior sur- way 35B.
face of the bore portion 85 is kept in the range of Passageway 51 is also
of suitable  size to provide   40  0.1016mm (.004 inches)(diameter
differences), and for venting of the chamber 50 on the back side of the
having a path length of in the range of 12.7mm (1/2 pressure sensor 45,
through the interspace 52 and   inch). then through the threads 24, which
are class 1 flame      A capture ring 87 is provided to the lower edge of
quenching threads, to the atmosphere. Threads are  the bore portion 85, and
it has a smaller internal di- 



especially desirable as flame quenching paths be-  45  ameter than the
diameter of the isolator block 86. cause they provide a large cross
sectional area for          The isolator block 86 has an thin flexible
isolation venting and resist plugging with contaminants.      diaphragm 86A
at the end thereof adjacent the ring If the weld 42 should fail, the
isolator block 35  87, which encloses a  passageway 86B that is filled
cinceivably could be blown out of the central opening  with isolator fluid
as well as being a flame arresting or passageway 32 of the sleeve-like
fitting 26 upon    50   passageway as will be explained. The isolator block
ignition of a flame in chamber 44, but the capture ring     86 has an
O-ring 88 thereon for sealing it relative to 34 is provided for insuring
that the 0.1016mm (.004  the surface of the bore portion 85. inch)
clearance between the block 35 and the bore       A process pressure sensor
assembly 89 includes portion opening 33 will not be lost even if the weld
42  a pressure sensor support block 90 which has a re- fails. The capture
ring 34 will hold the isolator block  55   cess 91 at an end thereof facing
the Isolator block 86. in safety position, even upon failure of a weld.
The sensor support block 90, which is part of sensor The bore portion 60
comprises a threaded con-       assembly 89, is welded as at 91A to the
isolator block nector that can be coupled to pressure line along the  86 to
form an assembly and seal the recess 91 around 4    7                   EP
0 493 397 B1                 8 the periphery. The recess 91 is a sensor
mounting re-  flame arresting path Is maintained regardless of fail- cess,
and a suitable pressure sensor 92 Is mounted  ure of such weld. therein on
an inner surface. The recess 91 forms a     The passageway 86B, that is the
Isolator fluid chamber that is open to the passageway 86B. The un-
passageway leading to recess 91, has a small diam- derside of the diaphragm
86A, the recess 91 and pas-   5   eter (0.381 mm, .015 in.) and a
sufficient length so sageway 86B are filled with a silicone oil or other
suit-  that it wil quench flames that tend to travel to atmos- able
noncompressible fluid. An oil fill passageway in-  phere through such
opening 86B If there is a failure dicated at 94 is provided and opens to
the recess 91.  of the diaphragm 86A and discharge and lose of the A ball.
closure valve 95 held In place with a suitable  isolating fluid. plug 96
closes the passagway 94 after filling fluid  10  The atmospheric chamber 98
is connected to at- Into the sensor isolator chambers and passageways.
mosphere through a flame quenching passageway An atmospheric pressure
chamber 98 is provided  100 which has a shape (0.381mm, .015 in. diameter)
on the opposite side of the sensor diaphragm portion  sufficient for
causing flame quenching, as does the 110 from the isolator block 86.
Chamber 98 is con-    interspace 101 between the periphery of the sensor
nected with a small diameter flame arresting passa-  15  plug 90 and the
bore 22. geway 100 to an interspace  101 between the inner           Thus
by selecting the paths through the Isolator surface defining hole 22 and
the outer periphery of   86 for presenting process fluid pressure to the
sensor the sensor mounting block 90. This interspace 101 is  to have a
configuration that provides flame quench- precisely sized with about
0.1016mm (.004 inches) to-  ing characteristics, and also selecting the
paths that tal diameter difference, for forming a flame quenching   20
provide atmospheric pressure to such sensor to have path to atmosphere
through threads 24. The hole 100  flame quenching configurations or shapes,
the trans- Is formed of suitable size and length to also form a  mitter is
made to be intrinsically safe. The convention- flame quenching path leading
to the interspace. It  al threads on the cap shown at 14 for the
transmitter should also be noted thatthe sensor support block 90  housing
also provide flame quenching paths. Flame Is welded to the sleeve-like
fitting 81 with a suitable  25  quenchin shapes also can be made by filling
wider weld 102.                                          passageways with
sintered or porous material. A lead 103 Is attached to the sensor 92 and
pass-  The assembly shown provides for a low cost, safe es outwardly
through a suitable passageway 104 In  sensor mounting plug without having a
large number this form of the invention. The sensor 92 is supported  of
high cost thread interfaces, the. flame quenching on Its edges on the inner
end of recess 91 and the dia-  30  paths are maintained in case of a
failure of a weld or phragm 110 will deflect under differences in pressure
an isolator diaphragm with the present configuration acting through the
isolator diaphragm 86A with re-     to make the assembly intrinsically
safe. spect to atmosphere pressure in chamber 98.           Although the
present Invention has been descri- A suitable pressure line connector or
fitting 105  bed with reference to preferred embodiments, work- Is threaded
into the interior of a theaded portion 106  35  ers skilled In the art will
recognize that changes may of the sleeve-like fitting 81, using
conventional    be made in form and detail without departing from the
threads to provide process fluid pressure to the dia-  terms of the claims.
phragm 86A, and thus through passageway 86B and 



the noncompressible fluid in the chamber 91 to the diaphragm portion 110 of
the pressure sensor 92. An   40  Claims O-ring 112 seals the outer surface
of the sensor block 90 with respect to the surface of the bore or opening
1. A transmitter (10) providing an output indicating 22.
a pressure difference between a line and an at- In each instance, again,
the sensor recess or cav-      mosphere outside the transmitter,
comprising: Ity 91, where ignition of combustible gases can occur  45   a
housing (11) forming a wall around an is connected through flame  arresting
paths in all out-  axis of a hole (22) extending into a cavity (12) let
paths leading toward the ambient atmosphere,      formed In the housing;
which may be combustible. This includes the conven-         a circuit (20)
In the cavity (12) controlling tional class 1 threads 24 which have a long
path      the output; length and low clearance, the annular space between
50      a sensor (45, 92) coupled to the circuit (20) the exterior surface
of the isolator block 86 and the     for sensing the pressure difference;
and surface of bore portion 85, which has a clearance of         a plug
(40, 89) in the hole (22) having a about 0.1016mm (.004 inches) and a path
length of   sensor cavity (44, 91) holding the sensor(45, 92), about 12.7mm
(1/2 inch). This passageway would be     a fitting (26, 81) couplable to
the line along the open to astmosphere if the weld 91A failed, and flame
55    axis at a distal end of the plug (40, 89), nd a dia- from chamber 91
was present and was travelling to-    phragm (35A, 86A) therein coupling
line pressure ward the atmosphere. The capture ring 87 will hold   to the
senor (45, 92) via a liquid In a first passe- the isolator block 88 within
bore portion 85 so that the  geway (35B, 88B) formed in the plug, the first
5    7                   EP 0 493 397 B1                 8 the periphery.
The recess 91 is a sensor mounting re-  flame arresting path is maintained
regardless of fail- cess, and a suitable pressure sensor 92 is mounted  ure
of such weld. therein on an inner surface. The recess 91 forms a     The
passageway 86B, that is the isolator fluid chamber that is open to the
passageway 86B. The un-  passageway leading to recess 91, has a small diem-
derside of the diaphragm 86A, the recess 91 and pas-   5   eter (0.381mm,
.015 In.) and a sufficient length so sageway 86B are filled with a silicone
oil or other suit-  that It will quench flames that tend to travel to
atmos- able noncompressible fluid. An oil fill passageway in-  phere
through such opening 86B If there is a failure dicated at 94 is provided
and opens to the recess 91.  of the diaphragm 86A and discharge and loss of
the A ball closure valve 95 held In place with a suitable  Isolating fluid.
plug 96 closes the passageway 94 after filling fluid  10  The atmospheric
chamber 98 is connected to at- into the sensor isolator chambers and
passageways.  mosphere through a flame quenching passageway An atmospheric
pressure chamber 98 is provided  100 which has a shape (0.381 mm, .015 in.
diameter) on the opposite side of the sensor diaphragm portion  sufficient
for causing flame quenching, as does the 110 from the isolator block 86.
Chamber 98 is con-  interspace 101 between the periphery of the sensor
nected with a small diameter flame arresting passa-  15  plug 90 and the
bore 22. geway 100 to an interspace 101 between the inner       Thus by
selecting the paths through the isolator surface defining hole 22 and the
outer periphery of  86 for presenting process fluid pressure to the sensor
the sensor mounting block 90. This interspace 101 is  to have a
configuration that provides flame quench- precisely sized with about
0.1016mm (.004 inches) to-  Ing characteristics, and also selecting the
paths that tal diameterdifference, for forming aflame quenching   20
provide atmospheric pressure to such sensor to have path to atmosphere
through threads 24. The hole 100  flame quenching configurations or shapes,
the trans- is formed of suitable size and length to also form a  mitter Is
made to be Intrinsically safe. The convention- flame quenching path leading
to the interspace. It  al threads on the cap shown at 14 for the
transmitter should also be noted that the sensor support block 90  housing
also provide flame quenching paths. Flame is welded to the sleeve-like
fitting 81 with a suitable  25  quenching shapes also can be made by
filling wider weld 102.
passageways with sintered or porous material. A lead 103 Is attached to the
sensor 92 and pass-  The assembly shown provides for a low cost, safe es
outwardly through a suitable passageway 104 in  sensor mounting plug
without having a large number this form of the invention. The sensor 92 Is
supported  of high cost thread interfaces, the flame quenching on its edges
on the Inner end of recess 91 and the dia-  30   paths are maintained In
case of a failure of a weld or phragm 110 will deflect under differences In
pressure  an isolator diaphragm with the present configuration acting
through the isolator diaphragm 86A with re-  to make the assembly
intrinsically safe. 



spect to atmosphere pressure in chamber 98.            Although the present
Invention has been descri- A suitable pressure line connector or fitting
105  bed with reference to preferred embodiments, work- is threaded into
the interior of a threaded portion 106   35  ers skilled In the art will
recognize that changes may of the sleeve-like fitting 81, using
conventional  be made In form and detail without departing from the threads
to provide process fluid pressure to the dia-  terms of the claims. phragm
86A, and thus through passageway 86B and the noncompressible fluid in the
chamber 91 to the diaphragm portion 110 of the pressure sensor 92. An   40
Claims 0-ring 112 seals the outer surface of the sensor block 90 with
respect to the surface of the bore or opening  1. A transmitter (10)
providing an output indicating 22.
a pressure difference between a line and an at- In each Instance, again,
the sensor recess or cav-  mosphere outside the transmitter, comprising:
ity 91, where ignition of combustible gases can occur  45   a housing (11)
forming a wall around an is connected through flame arresting paths in all
out-  axis of a hole (22) extending into a cavity (12) let paths leading
toward the ambient atmosphere,      formed in the housing; which may be
combustible. This includes the conven-         a circuit (20) In the cavity
(12) controlling tional class 1 threads 24 which have a long path      the
output; length and low clearance, the annular space between   50    a
sensor (45,92) coupled to the circuit (20) the exterior surface of the
isolator block 86 and the  for sensing the pressure difference; and surface
of bore portion 85, which has a clearance of        a plug (40, 89) In the
hole (22) having a about 0.1016mm (.004 Inches) and a path length of
sensorcavity(44,91) holding thesensor(45,92), about 12.7mm (1/2 inch). This
passageway would be      a fitting (26, 81) couplable to the line along the
open to atmosphere if the weld 91A failed, and flame   55  axis at a distal
end of the plug (40, 89), and a dia- from chamber 91 was present and was
travelling to-     phragm (35A, 86A) therein coupling line pressure ward
the atmosphere. The capture ring 87 will hold    to the sensor (45, 92) via
a liquid In a first passa- the isolator block 86 within bore portion 85 so
that the  geway (35B, 86B) formed In the plug, the first 5    9
EP 0 493 397 B1                   10 passageway (35B, 86B) having a shape
which       Patontanprnlcho flame-isolates the sensor (45, 92) from the
line. 1. Transmitter(1Q), derelneAusgabo lefert, welche 2. The transmitter
of claim 1 wherein the plug (40,     ine Druqkdifforenz gwlqohqn eIner
Leltyng und 89) has a peripheral surface in the hole (22) ad- 5    elner
Atmoephlre aueorhelb des Transmitters jacent the wall forming an interspace
(52) having      anzelgt, ,und eutwelet: a shape which flame-isolates the
circuit (20) from  ehyss (11), ds               elne Wend ur sine the
atmosphere.                                      Achso tinges lOoh (.2)
bildot, welches slch In ei- nan In dem Qehfuso ausgebildeten Hohiraum 3.
The transmitter of claim 2 wherein the plug (40,  10  (12) erstrodd- 89)
has a second passageway (51, 100) coupling            einen Schaitkreb (20)
Im Hohiraum (12), the sensor (45, 92) to the atmosphere the sec-       der
die Ausgabe eteert ond passageway (51, 100) being formed in a
elnen mit dam Schaltkreb (20) verbunde- shape which flame-isolates the
sensor from the        non Sensor (45, 92) zum Abtasten der Druckdif-
atmosphere.                                 15       ferenz; und elnen
Pfropfen (40,89) Im Loch (22) mItel- 4. The transmitter of claim 3 wherein
the second        nen den Sensor (45, 92) aufnehmenden Sensor- passageway
(51, 100) couples to the atmosphere          hohyraLem (44, 91), elnem mit
der Leltung entlang via the interspace (52),
4cr Achse an elnom ntfernten End. des Pfrop- 20      fens (40, 8.9) virblnd
bqRFn VoroindungsstOck (26, 5. The transmitter of claim 1 wherein said
fitting is   81) und elner Mempran (3PA, $6A) darin, die den a sleeve-like
fitting having a bore (33, 85), a first  Leltungsdruck Qer sine FiQsIgkelt
In olnem er- block (35, 86) mounted in said bore (33, 85) form-   tn In dam
Pfropfon ausgebildeton Durchgang ing part of said plug (40, 89) the first
block (35,  (355, 860) mit 4gm Sengor (45, 92) koppeit, wo- 86) closing the
sensor cavity in a second block  25  bel dqr crete Ogrohgang (355, 868)
esne Form (41, 90) and having the diaphragm (35A, 86A)          hat, die
den sensor (45, 92) gegen die Leitung 



mounted therein and the first passageway (35B,       . larmenlollert, 86B)
therein, the space between the first block (35, 86) and the bore (33, 85)
having a shape   2. Transmitter sus Anspruch 1, wobel der Pfropfen which
flame-isolates from the line.         30       (40, 89) sine Mant
,lobrflache Im en die Wend angrenzenden Loch (22) hat, die elnen ZwIschen-
6. The transmitter of claim 5 wherein the bore (33,     raum (52) mit einer
Form bildet, welche den 85) in the sleeve-like fitting includes a capture
.WSchtkrls (20) gegen die Atmosphireflammen- ring (34, 87) between the
first block (35, 86) and  Isollert. the process fluid to ensure that the
first block (35,  35 86) remains In the bore (33, 85) if the first block
3. Transmitter cue Anspruch 2, wobel der Pfropfen (35, 86) is separated
from the econd block (41,      (40, 89) elnon zwedton, den Sensor (45, 92)
mit 90) and no longer closes the sensor cavity (12). vr Atmosphire
verbindenden Durchgang (51, 100) hat und der zwelte iDurchgang (51, 100) In
7. The transmitter of claim 1 wherein the plug com-  40  eIner Form
ausgebildet lot, die den Sensorgegen prises a fitting having an interior
bore (33, 85), a  die Atmosphire flammenisollert. first isolator block (35,
86), a second sensor mounting block (41, 90) having the sensor cavity   4.
Transmitter sus Anopruch 3, wobel der zweite (44,91) in one end, the first
isolator block (35, 86)  Durchgang (51, 100) Ober den Zwlschenraum being
sealingly attached to the second block (41,  45  (52) mIt dr Atmoophire
verbindet. 90) and dosing the sensor cavity (44, 91), the first block (35,
86) fitting into the bore (22) to de-  5. Transmitter cue Anspruch 1, wobei
das Verbin- fine a passageway around the first block having
dungstOck sin h0lsenlhnilches Verbindungs- a shape which flame-isolates the
junctures be-       stOck mit lner Bohryng (33, 5) lst und en crater tween
the first (33, 85)'and second (41, 90)   50   Block (3g, 00) In die Sohrung
(33, 85) montiert. Ist blocks from the exterior.
und sinen Tell d4, Pfropfens (40, 8.9) bildet, wo- bel dor orte Blogk (35,
06) daq $9nsorhohlraurn 8. The transmitter of claim 7 wherein the fitting
has   In einqm Iwe Ion l1qck (41, 90) abschiloet und an end surface and the
sensor block (41, 90) has       die Menbran f3A. 89A) dorin montert lot und
a shoulder (41B) defined thereon forming a neck   55   der Mete1Pyrchgang
($55, B) darin ist, und wo- which fits into the interior bore (33, 86), and
the   balderIayrmwischendm errten  lock(35,86) shoulder fitting on the end
surface.                und der Bohryng (33, 85) sine Form hat, die g ,gen
dIe Leltung flammenisoilert. 6    I1 i                 P 0493 397 i1
12       *        i    111 6. Transmitter aus Anspruch 5, wobel die Bohrung
quel Ia prise (40, 89) pr6sentb une surface p6ri- (33, 85) In dem
h0lsonihnliohen Varbindunga-       pherique dens l'ouverturo (22) A
proximltf de la stack oenen Elnfgngring (34, 87) zwischn dem       parol
formant un InterstIce (52) ayant une foymr ermton Block (35, 86) und dom
Arboltefluld ouf-    qui lsoe A Il'gard dos flabmmos Is circuit (20) do
wlet, um alchwgustetlon, dA i dir eSV Block   5    I'atmosph~re, (35, 86)
In der 1ohrung (33, 80) 1lIe9bt, wann chr retr Block (35, 68) vomn zwetn
i-3look (41, 00)  3. Transmettouraulvant la revendcatlon 2, dane I-
getrenntwird und don SinsorhohIraum (12) nicht     quo! Ia prrle (40, 69)
prsento un second passe- linger schilelft.
go (51, 100) riaont Is capteur (45, 92) b l'atmos- 10      phero, 1e seoQnd
pss  (51, 100) etant d'une 7. Transmitter aus Anpruch 1, wol dir Pfrpfen
I    form. teile qyit ig e A I'gard dee flammes Is sIn Verbindungset1:ck
mit olnor Innorom fhrung     capteur de l'stmooph~re. (33, 85), oenen
orston lfolatorblo9k (3!w 84) und olnen xweiten Ineorrmontogeblock (41, 90)
mit  4. Tranomrnttur oulvant la revendliation 3, dans Ie- dim
Sensorhohlrsurn (44, 91) in olnurEnd otEf-  ls  queie son4 puage (61, 100)
communique wolt, wobel der orste IsqoiatorW0qI (35, ") ob.    avec
I'stmoephbre via l'lntorstice (52). godlchtet am pvolten Bock (41, 90)
bWootigt lot und don Sonsorhohlrauum (44, 91) absqhleBt, wo-  5.
Transmetteur sulvent la revendicatlon 1, dans le- bel der orea  Sloqk ($,
00) in dl Bohrung (22)     quel le raccord eot un raccord on forms do tubu-
pelt, um olnen Durohlong urm din oretn lock  20   lure conportant un 6sa.
go (33, 85), un premier 



zu begronzon, dir eIne Form hot wlche die. Fu-     bloc (35, 88) mont6 dane
i'alseage (33, 85) et fal- gen zwiachen dam erston (33, 5) unc dem zwei-
sent partle do le prise (40, 89), le .premler bloc ten (41, 90) Block nach
au40n flammonisolelor.     (35, 86) ferment In caviti de captour dens un
se- cond tloc (41, 90) et contonant le diaphragms S. Transmitter aus
Anrapruch 7, wobol das Verbln-  25  (35A, 88A) qul y gt mont* sinal quo lo
premier dungestOck elne Endfliqho hat und dor $onlor-      paseage (305,
68), I'espace entre Ie premler bloQk (41, 90) olnen dfrrt  dofinlrtan
ApOatz      bloc (35,86) et l'aolsage (33,85) ayant une form. (410) hat,
der dlnon HRIl bildet, der In dlienntro  qul sneri o'l;ation A l'6ard dos
flammes de la D9hrung (33, 66) pst, wobel der Abatx auf die      conduito.
Endfliche past.                           30 6. Transmettour quivant Ia
revendlcation 5, dans le- qyul ral"vage (33, 65) dans Is raccord en forme
Revowndlostlons                              d.o tululurocomprond une bague
doe apture (34, 87) intre le premier bloc (35, 88) et Is fluids de 1.
Tranmretteur (10) fournlseant un signal do sortle  35  trolteomnt poir
aswur quo lo premier bloc (35, Indlquant une diffOrence de prosolon entre
une     88) rets dens l'aldsage (33, 85) sl ce premier condulte et une
atmoophbro & l'oextiriour du       bloc (35, 08) est spar6 du second bloc
(41, 90) transmettour, wQmprqnont:                          et n'obture
plus ia cPvite de capteur (12). un boltier (11) formant une parol autour
d'un axe d'une ouvurture (22) s'ouwant dons une   40  7. Transmetteur
sulvant la revendlcation 1, dans le- cavite (12) forin. dens le bo1tler;
que le prie comprond un raccord comportmnt un un drcult(20) dens la cavIt
(12) comman-    aleMge lnt6rlour (33, 85), un premier bloc d'Mao- dent le
signal do 4grti.;                          lation (30, 86), un second bloc
de montage de un capteur(0 92)conntaucirout(20)            captepr (41, 9V)
contenant ta csvft6 do ceptbur pour ditector Is diffironoo de prelon, it  4
(44, 91) dans unc extr6mlt, le premier blocd'iso- une prism (4Q, @9) dons
l'ouvorture (22)     latlon (36, 80) 6tmnt fIx6 de manl" 6tanche au
presontant un cv   o oa do copteur (4, 91) contes-  sqowndblo; (41, 90) et
qbturent Is covitO 0 Qc- nent lo oapteur (45, 9), un rccord (20, 81) pQu-
tour (44, 91), 1b prgmler bloc (5, 86) s'ajustant vant Atmre rccord0  - le
conduits Wulvnt l'axo *   dens Ia'IOigo (22) pour dofInlr un psg out une
oxtrfmltdi            40tahlo doeprled le<s), 89)tun die$  -o  tour du
promrir bloc eyant unp forms qul laode a phregmo (36A, 86) dans lo roopord.
couplant ia    I'egqrd dc flinMs les jongtlone entre te pro- prosolon de ie
cpnduite au captour (45, 92) via un  mber bloc (33, 85) et le second bloc
(41, 90) de liquids present dano un premiW passage (358,      1'ext~rieur.
880) form6 dons Ia prijsg, 1 premier PiOsage (358,88B) yantuni formt qul
Ilole a4 'gardndes  56  8. Transmetteur suivant Ia revendletion 7, densle-
flammes Is capteur (45, 92) do Ia qondultq.        quol lo rqpord pr~sonto
une surface d'extr6mit6 et le bloc do monWtg de capteur (41, 90) presen- 2.
Tranemetteur sylvant Ia revendlcation 1, dane Ie-  to un epaulemant (41 B)
torment un ool qul s'ajus- 7    13                   EP 0 403 397 B1
14 to dens I'al6sage Int6rleur (33, 86), I'6poulement s'appllquant our la
surfsoo d'extr6mlt. 10 15 20 25 30 35 40 45 50    


