
-1- Pressure Transducer, Method for Monitoring the State of a Pressure
Transducer and Pressure Sensor The invention relates to a pressure
transducer for a pressure sensor for deter- 5 mining at least one pressure
in a process media having a housing, a separating  diaphragm, at least one
first pressure-sensing element and at least a first seal,  wherein the
separating diaphragm separates the process media from the con- tact media,
the contact media conveys the pressure of the process media de- termined by
the separating diaphragm to the first pressure-sensing element, to the
first seal houses the first connection element and wherein the housing, the
separating diaphragm and the first seal form a first pressure chamber. The
in- vention relates further to a method for monitoring the state of such a
pressure  transducer as well as a pressure sensor that is provided with
such a pressure  transducer. 15 Pressure transducers of the type being
discussed here have been known for a  long time and are used to transform
the pressure to be determined in a process  media into a measuring signal
that can be further processed, for example, is  displayed or is used in the
broadest sense in the scope of process control tasks.  20 The physical
effects that are used basically for measuring a pressure in a proc- ess
media or, respectively, in the first pressure chamber of the pressure
trans- ducer and to convert the pressure into a corresponding parameter are
very dif- ferent and are based either on mechanical or hydrostatic
principles, but often 25 on methods that show an electric effect that can
be evaluated (e.g. elastic pres- sure-sensing probes, electrical
measurement of distortion, capacitive meas- urement of deflection,
deformation measurement using a strain gauge, induc- tive or capacitive
distance measurement or piezo-electric, magnetoelastic or  resistor
pressure-sensing probes). The exact method for pressure conversion is 30
not important in the scope of the invention described here. It is also of
no sig- nificance, whether the pressure transducer is a transducer for
absolute, refer- ence or relative pressure measurement; all considerations
shown here can be  



applied for all of the mentioned types of pressure transducers. -2- The
embodiment described above of a pressure transducer of the sort being
discussed here with a separating diaphragm that separates the process media
found outside of the pressure transducer from the interior of the pressure
transducer exists primarily for protecting the interior of the pressure
tran s ducer, in particular, however, the pressure-sensing element of the
pressure  transducer, from aggressive process media. For this reason, the
separating  diaphragm is generally made of a very non-corrosive material
such as stain- less steel, Hastelloy or Tantalum, wherein the separating
diaphragm has to be  very thin, for example in a range of 30 pm to 50 pm,
so that conveying the 10 pressure from the process media to the - mostly
liquid - contact media in the  first pressure chamber can occur without
being influenced by the separating  diaphragm, so that the dynamics of the
pressure transducer are reduced as lit- tle as possible. 15 Depending on
the range of application, pressure transducers can be exposed to  high
mechanical loads, for example through pressure impulses, temperature
fluctuations and chemically aggressive process medium, so that the very
thin,  and thus mechanically sensitive separating diaphragm can be damaged
to the  point that is becomes leaky and the process media can no longer be
kept away 20 from the interior of the pressure transducer. The intrusion of
a chemically ag- gressive process media into the interior of the pressure
transducer usually re- sults in the destruction of the pressure transducer,
which often leads to signifi- cant disturbances within the entire process,
since the state variables supplied  by the pressure transducer or,
respectively, the pressure sensor in which the 25 pressure transducer is
applied generally retroact on the process in the scope of  controlling or
regulation. The consequences of a process media penetrating into the
pressure transducer  could, however, be much more serious, in particular
when the process media  3o is inflammable or explosive, In this case, there
is a risk of the process media igniting on the first pressure-sensing
element in the first pressure chamber, if  it is connected to electrical
potentials, which is the case for most pressure  



transducers. The greatest risk is that the flames from the process medium
ig- nited on the first pressure-sensing element in the first pressure
chamber extend 35 beyond the first pressure chamber into the outer process
pipelines, which can  lead to an explosion of all areas of the supply and
conveying process with -3- process media. Such a spread of flames can be
prevented with appropriate  constructive measures in the area of the first
pressure chamber; pressure  transducers having such a "flame barrier" are
known as "ex-d" explosion- proof. 5 However, further defects are known from
experience that are not protected by  the above-mentioned safety mechanism.
A documented, dangerous defect ex- ists in that the first seal of the first
pressure chamber becomes leaky, so that  the contact media can leak out of
the first pressure chamber and, in the case of 10 additional damage to the
separating diaphragm, an inflammable process media  can penetrate through
the first seal, unobstructed by the first pressure chamber  into the area
of the pressure transducer on the other side of the first seal, oppo- site
the first pressure chamber. On this side of the first seal, opposite the
first  pressure chamber, there is normally an electric circuit - belonging
to the pres 15 sure sensor -, so that there is a greater chance here of the
process media being  ignited. The inflammable process media has enough
space here to be ignited  in such amounts that the safety mechanism
described above no longer guaran- tees protection against a breakthrough of
the explosion in the area of the first  pressure chamber. In particular,
feedthroughs in the first seal in which connec 20 tion elements are fed
that allow for e.g. an electrical connection of the first  pressure-sensing
element from outside of the first pressure chamber are weak  points that
lead to leaking. It is, thus, the object of the invention to avoid -- at
least partially - the de- 25 scribed disadvantages in the known pressure
transducers, in particular to allow  detection of a flaw in the area of the
first seal. The described object is met first and essentially with the
pressure transducer  being discussed here in that a second pressure chamber
is provided on the side  



30 of the first pressure chamber opposite the first seal and a second
pressure sensing element is arranged in the second pressure chamber. This
constructive  measure makes it possible that the space on the side of the
first pressure  chamber opposite the first seal, which has a particularly
high risk of explosion  can also be monitored with regard to the pressure
prevalent in the space, A as leak in the first seal of the first pressure
chamber will always - unexpectedly - cause a change in pressure within the
second pressure chamber that can be de -4- tected by the second
pressure-sensing element in the second pressure cham- ber. In a
particularly advantageous embodiment of the invention, the pressure  5
transducer is designed so that the pressure in the second pressure chamber
is  essentially independent of the pressure in the first pressure chamber
when the  first seal is in a flawless sealing state. In this case, a
leakiness of the first seal  can, thus, be observed in that the second
pressure-sensing element registers a  pressure that shows a dependency on
the pressure in the first pressure chamber  io or - in the simplest case -
is simply just time-shiftable. In another embodiment, the pressure
transducer according to the invention is  designed so that the pressure in
the second pressure chamber is dependent on  the pressure in the first
pressure chamber when the first seal is in a flawless 15 sealing state. The
embodiment opens the possibilities for recognizing a leak in  the first
seal of the first pressure chamber when the pressure in the second
pressure chamber measured by the second pressure-sensing element no longer
responds in the anticipated manner to the pressure in the first pressure
cham- ber measured by the first pressure-sensing element. The embodiment of
the 20 invention is based on the knowledge that the path for pressure
transmission  from the process media, to the first pressure chamber, to the
first seal, to the  second pressure chamber and up to the second
pressure-sensing element is a  path with particular - cushioning -
transmission behavior. This transmission  behavior is influenced by changes
in the mechanical-geometrical conditions of 25 the transmission elements
involved - and thus by changes in the soundness of  the first seal, which
separates the first pressure chamber from the second pres- 



sure chamber. Changes in the soundness of the first seal are, by all means,
ob- servable in that the pressure in the second pressure chamber measured
by the  second pressure-sensing element is either faster or slower or more
or less 30 cushioned than the pressure in the first pressure chamber
measured by the first  pressure-sensing element. In a further embodiment of
the invention, the second pressure chamber has a  second seal, wherein the
second seal houses at least a second connection ele- 35 ment and the second
pressure-sensing element and/or - indirectly -- the first -5-
pressure-sensing element is contacted via the second connection element, in
particular from outside of the second pressure chamber, When it is said
that the first pressure chamber has a first seal and the second  5 pressure
chamber has a second seal, it doesn't mean that these seals have to be
designed separately from the housing, rather they could be designed in the
housing or, respectively in a housing wall, so that the housing closes
soundly  with the first connection element or, respectively the second
connection ele- ment. 10 Connection elements are, for example, electrical
circuit points for contacting  the first pressure-sensing element or,
respectively the second pressure-sensing  element, however, they could be
connecting points for conduit tubes in the  case of a differential pressure
sensor or a filler neck for filling the first pres 15 sure chamber with the
contact media. Nevertheless, the first seal and the sec- ond seal can also
be made as such that they are distinctly separate, wherein the  first seal
and the second seal are preferably made of ceramics or glass, pref- erably
using sintering. Depending on the source material, such seals are highly
resistant, also against aggressive process media. 20 The object described
above is also met with a method for monitoring the state  of the pressure
transducer according to the invention, wherein the pressure  transducer
comprises a housing, a separating diaphragm, at least a first pres-
sure-sensing element, a contact media, at least a first connection element
and 



25 at least a first seal, wherein the separating diaphragm separates the
process  media from the contact media, the contact media transmits the
pressure of the  process media conveyed via the separating diaphragm to the
first pressure- sensing element, the first seal houses the first connection
element, wherein the  housing, the separating diaphragm and the first seal
form a first pressure 30 chamber and wherein a second pressure chamber is
provided on the side of the  first pressure chamber opposite the first seal
and a second pressure-sensing  element is arranged in the second pressure
chamber. Applied on such a pres- sure transducer, the method according to
the invention provides foremost and  essentially that the pressure value
determined by the second pressure-sensing 35 element in the second pressure
chamber is compared with a given pressure  value and a deviation signal is
set off when the pressure value determined for -6- the second pressure
chamber exceeds a given or, respectively, predetermined  deviation from the
given pressure value. The method according to the invention takes advantage
of the fact that the  5 possibility first exists to measure the pressure on
the side of the seal opposite  the first pressure chamber in the second
pressure chamber by the second pres- sure-sensing element and, thus, to
compare the pressure or, respectively, the  pressure progression in the
second pressure chamber and a given pressure  value. 10 In a particularly
preferred embodiment of the method according to the inven- tion, not only
does a deviation signal go off, but the pressure transducer or, re-
spectively, the first pressure-sensing element and/or the second pressure-
sensing element of the pressure transducer are or will be switched either
elec 15 trically potential-free or at a definite electrical potential. This
measure pre- vents that a process media penetrating into the first pressure
chamber and/or  the second pressure chamber ignites due to electric
discharge of the first pres- sure-sensing element and/or the second
pressure-sensing element and/or fur- ther electrical circuit parts located
outside of the first pressure chamber and  20 outside of the second
pressure chamber, 



When the pressure transducer is designed in such a manner that the pressure
in  the second pressure chamber is essentially independent of the pressure
in the  first pressure chamber when the first seal is free of defects and
in a sealed 25 state, then, in a preferred embodiment of the method, an
essentially constant  pressure value is chosen as a given pressure value,
in particular a value that  encompasses "normal" - e.g. pre-set -
conditions. The tolerated deviation  from the given pressure value is
preferably not a zero deviation, but rather a  deviation from the given
pressure value that lies within a range of tolerance 30 around this given
pressure value. The range of tolerance is, in particular,  measured so that
pressure fluctuations in the second pressure chamber caused  solely by
temperature differences do not lead to setting off a deviation signal.
However, when the pressure transducer is designed so that the pressure in
the 35 second pressure chamber has a certain dependency on the pressure in
the first  pressure chamber when the first seal is free of defects and in a
sealed state, -7- then the method in question is preferably designed so
that the given or pre- settable pressure value is the pressure determined
by the first pressure-sensing  element in the first pressure chamber. Thus,
it is maintained that pressure  transmission behavior of the second seal is
constantly being monitored for 5 pressure transmission from the first
pressure chamber to the second pressure  chamber by comparing the pressure
in the second pressure chamber with the  pressure in the first pressure
chamber and, in this manner, leaks are detected  between the first pressure
chamber and the second pressure chamber. 10 In particular in the
last-mentioned method, it has been proven to be advanta- geous when, in
evaluating the deviation of the pressure value determined by  the second
pressure-sensing element in the second pressure chamber from a  given
pressure value, the dynamic changes of the pressure value determined in
the second pressure chamber and/or the given pressure value are taken into
is consideration. This means that knowledge is used of dynamic transfer
behav- ior of a pressure signal from the first pressure chamber in the
second pressure  chamber. Here, it is particularly wise to take into
consideration temporal re- duction of the pressure values and/or down time
between the pressure values  



to be compared. 20 Finally, the object described above is met with a
pressure sensor that includes  a pressure transducer of the type described
above and additionally has an elec- tronic evaluator, which is connected in
terms of a signal with the pressure  transducer or, respectively, with the
first pressure-sensing element and/or the 25 second pressure-sensing
element so that the measured pressure value can be  processed by the
evaluator. The evaluator is designed thereby so that execu- tion of a
method for monitoring the state of the pressure transducer described  above
is possible. 30 A particularly simple constructive implementation of the
pressure sensor is  possible when the electronic evaluator is at least
partially provided in the sec- ond pressure chamber. In principle, this
allows that the evaluation of the sig- nals coming from the first
pressure-sensing element and the second pressure- sensing element can
already be carried out in the second pressure chamber and 35 the signal
transmission that inevitably goes hand in hand with the first pres-
sure-sensing element and the second pressure-sensing element no longer have
to be lead through the second pressure chamber. Preferably, the second
pres- sure-sensing element is incorporated by the evaluator, in particular
in that the  second pressure-sensing element is provided on a printed
circuit board of the  evaluator or, respectively on a printed circuit board
of a first part. 5 In detail, there are multiple possibilities for
designing and further developing  the pressure transducer according to the
invention, the method for monitoring  the state of the pressure transducer
according to the invention and the pressure  sensor. In this matter, please
refer, on the one hand, to the patent claims sub 10 ordinate to patent
claims 1 and 5, on the other hand to the following descrip- tion of
embodiments in connection with the drawing. The drawing shows Fig. I a
pressure sensor with a pressure transducer in a sealed state, 15 Fig. 2 a
pressure sensor with a defective pressure transducer, in which  the first
seal in the first pressure chamber is leaky, Fig. 3 a pressure sensor with
a pressure transducer, in which the sepa- 



rating diaphragm is defective, 20 Fig. 4 a pressure sensor with a pressure
transducer, in which the sepa- rating diaphragm and the first seal in the
first pressure chamber  are defective, 25 Fig. 5 a pressure sensor
according to Fig. 1 having an evaluator ar- ranged in the second pressure
chamber, Fig. 6 a further variation of a pressure sensor having an
evaluator out- side of the second pressure chamber, and 30 Fig. 7 a further
variation of a pressure sensor having an evaluator ar- ranged partially in
the second pressure chamber. In Fig. 1 to 7, a pressure transducer 1 is
shown in connection with a complete  35 pressure sensor, wherein, at hand
it is a matter of a combined absolute and dif- ference pressure sensor. The
pressure transducer 1 serves the purpose of de -9- termining at least one
pressure pa, Pb in a process media 3a, 3b. The pressure  transducer 1 has a
housing 4 with a separating diaphragm 5a, 5b, a first pres- sure-sensing
element 6a, 6b, a contact media 7a, 7b, multiple connection ele- ments 8a,
8b and a first seal 9a, 9b. Since the described pressure transducer 1 5 -
by all means, also - is a matter of a difference pressure transducer,
practi- cally all of the structures coupled with measurement exist twice,
which, how- ever, does not change the fact that the described and shown
pressure trans- ducer 4 as well as the described and shown pressure sensor
2 and the method  described using the figures can be realized just as
easily as with a simple (ab- to solute) pressure sensor, The separating
diaphragm 5a, Sb at hand is Hallstoy made and separates the  process media
3a, 3b from the contact media 7a, 7b, wherein the contact me- dia 7a, 7b,
on the one hand, should allow for a preferably uncushioned trans 15 mission
of the pressure pa, Pb in the process media 3a, 3b to the first pressure-
sensing element 6a, 6b and, on the other hand, acts as a barrier between a
pos- sible aggressive or explosive process media 3a, 3b and the first
pressure- 



sensing element 6a, 6b. 20 It can be seen in Fig. 1 to 5 that the housing
4, the separating diaphragm Sa,  Sb and the first seal 9a, 9b form a first
pressure chamber 10a, 10b, wherein the  contact media 7a, 7b completely
fills the first pressure chamber 10a, 10b. The first seal 9a, 9b houses the
first connection element 8a, 8b, wherein, in  25 Fig. I to 4, the first
connection element 8a and the first connecting element 8b  each include
multiple connection elements, namely conduit tubes 11 that  transmit the
pressure from the first pressure chamber 10a, l Ob to the first pres-
sure-sensing element 6a for the purpose of measuring a difference in
pressure,  a filling piece 12 that is used to fill the first pressure
chamber 10a, 1Ob with 30 the contact media 7a, 7b and electric cables 13
that conduct electrical potential  to and from the first connection
elements 8a, 8b, A sound pressure transducer 1 is shown in Fig. 1, which
has a faultless sepa- rating diaphragm 5a, 5b and faultless first seal 9a,
9b and, thus, has a closed  35 first pressure chamber 10a, IOb. The
malfunction situation shown in Fig. 4 is particularly dangerous, in which
not only the separating diaphragm 5a, 5b, but -10- also the first seal 9a,
9b are defective so that the contact media 7a, 7b no  longer forms a
barrier between the process media 3a, 3b and the space on the  side of the
first pressure chamber 10a, 10b opposite the first seal 9a, 9b so that  -
known from the prior art, not shown here - there is a risk for pressure
trans 5 ducers that an inflammable process media ignites on the electrical
circuits and  the electrical connections of the first pressure-sensing
element 6a, 6b. In order to avoid this, the pressure transducer 1 shown in
Fig. I to 4 is de- signed so that a second pressure chamber 14 is provided
on the side of the first  10 pressure chamber opposite the first seal 9a,
9b and, a second pressure-sensing element 15 is arranged in the second
pressure chamber 14. Due to these meas- ures, process media having gone
through the first seal 9a, 9b does not imme- diately come into contact with
the electrical circuit parts of the higher pressure  sensor 2, but rather
arrives, firstly, in the second pressure chamber 14, is wherein the second
pressure-sensing element 15 provided there generally  opens up the
possibility of recognizing the described malfunction based on the  



changed pressure circumstances in the second pressure chamber 14. In the
pressure transducers 1 shown in Fig. I to 4, the pressure p2 in the sec- 20
and pressure chamber 14 has a certain dependency on the pressure pi in the
first pressure chamber 10a, 10b, when the first seal 9a, 9b is in a
faultless,  sealed state. Furthermore, the second pressure chamber 14
respectively has a  second seal 16, wherein the second seal 16 houses at
least one second connec- tion element 17 and the second pressure-sensing
element 15 and - indirectly  25 the first pressure-sensing element 6a, 6b
is contacted via the second connec- tion element 17. In other embodiments -
not shown here - the pressure p2 in the second pres- sure chamber 14 is
essentially independent of the pressure ply, plb in the first  30 pressure
chamber 10a, 10b, when the first seal 9a, 9b is in a faultless, sealed
state, which is realized by a particularly good separation of the first
pressure  chamber 10a, 10b from the second pressure chamber 14. In the
embodiments  shown in Fig. 1 to 4, not only the first seal 9a, 9b, but also
the second seal 16  are made of glass material, which has very good
characteristics in regard to  35 corrosion resistance. -11- In the pressure
transducers 1 or, respectively the pressure sensors 2 shown in  Fig. 1 to
4, a method is realized for monitoring the state of the pressure trans-
ducer 1 in which the pressure value p2 determined by the second pressure-
sensing element 15 in the second pressure chamber 14 is compared to a given
s pressure value and if a given deviation from the given pressure value is
ex- ceeded by the pressure value p2 determined for the second pressure
chamber  14, a deviation signal is set off. It is first possible by the
second pressure- sensing element 15 in the second pressure chamber 14 to
determine a defect in  the transmission between the first pressure chamber
10a, 10b and the second  to pressure chamber 14 with an unexpected change
in pressure. In the shown pressure transducers, not only is a deviation
signal set off as a  reaction to an unacceptable deviation between the
pressure value p2 deter- mined by the second pressure-sensing element 15 in
the second pressure 15 chamber 14 and the given pressure value, but the
pressure transducer l is also  



electrically switched potential-free, so that a process media 3a, 3b (see
Fig. 4)  penetrating into the pressure transducer 1 can no longer ignite on
different  electrical potentials. 20 Since all embodiments shown deal with
such a pressure transducer l in which,  in a faultless, sealed state of the
first seal 9a, 9b, the pressure p2 in the second  pressure chamber 14 has a
certain dependency on the pressure p1,, pab in the  first pressure chamber
10a, 10b, it is provided here that the given pressure  value is essentially
the same as the pressure pia, pib in the first pressure cham- 25 ber 10a,
IOb determined by the first pressure-sensing element 6a, 6b. It is shown in
Fig. 2 that the first seal 9a, 9b has a leak, through which the  contact
media 7a can penetrate into the second pressure chamber 14. The first  seal
9a shown in Fig. 2 has a different pressure transmission behavior as the 30
sound seal 9a in Fig. 1, so that a difference results in the situations
shown in  Fig. I and 2 when the pressure value p2 determined by the second
pressure- sensing element 15 in the second pressure chamber 14 is compared
with the  pressure measured by the first pressure-sensing element 6a in the
first pressure  chamber 10a, from which the error shown in Fig. 2 can be
identified. The 35 same goes for the error shown in Fig. 4, in which the
separating diaphragm 5a  is additionally defective. -12- As a result of the
above, complete pressure sensors 2 are shown is Fig. 1 to 4  each having a
described pressure transducer 1 and additionally having an elec- Ironic
evaluator 18 that is connected in terms of a signal to the pressure trans 5
ducer 1 or, respectively, to the first pressure-sensing element 6a, 6b
and/or the  second pressure-sensing element 15. The evaluator 18 is
designed in all em- bodiments so that the above-described method for
monitoring the state of the  pressure transducer 1 can be carried out with
it. 10 In Fig. 1 to 4, the evaluator 18 is always designed as a single
piece and ar- ranged in a separate chamber 22, wherein the separate chamber
22 is sealed  off pressure-tight from the second pressure chamber 14. The
electric cables 13  coming from the first pressure-sensing element 6a, 6b
and the second pres- sure-sensing element 15 have to be lead separately
through the second seal 16 



1s so that the signals that they convey can be evaluated by the evaluator
18. In Fig. 5, a variant embodiment of a pressure sensor 2 is shown in
which the  electronic evaluator 18 is partially provided in the second
pressure chamber  14, wherein the second pressure-sensing element 15 is
incorporated by the 20 evaluator 18 or, respectively by a first part 18a of
the evaluator 18, namely is  provided on a printed circuit board lsa of the
evaluator. The advantage of  placing the evaluator 18 or, respectively a
first part 18a of the evaluator in the  second pressure chamber 15 is,
among other things, that the second seal 16  does not need to be designed
as elaborately since only the electric signals need 25 to be lead through
it that are necessary for data exchange between the first part  18a of the
evaluator 18 and the second part 18b of the evaluator. Production of  a
pressure sensor 2 having an evaluator 18 arranged at least partially in the
second pressure chamber 14 can be relatively easily realized. 30 Fig. 6 and
7 show a further embodiment of a pressure sensor 2 that differs  from the
pressure sensors 2 according to Fig. 1 to 5. In Fig. 6 and 7 - as op- posed
to Fig. 1 to 5 - the first pressure-sensing element 6a, 6b, the first seal
9a, 9b and the first pressure chamber 10a, IOb are only shown as a block
and  it is only indicated that the electric cables 13 enter into the second
pressure 35 chamber 14. The pressure sensor 2 according to Fig. 6 is
fundamentally con- sistent with the pressure sensors 2 according to Fig. 1
to 5 since the evaluator 13- 19, consisting of the first part 18a and the
second part l8b of the evaluator, is  not - not even partially - arranged
in the second pressure chamber 14. Here,  once again, it is necessary to
provide feedthroughs for the second pressure- sensing element 15 and the
electric cables 13 of the first pressure-sensing s element 6a, 6b, wherein
all signal transmissions are ultimately associated with  the first part 18a
of the evaluator 18. The housing 19 surrounds the evaluator  18, wherein a
divider 20 within the housing 19 separates the separate chamber  22 in
which the evaluator 18 is - at least partially - situated from an adjoining
space 23. io The pressure sensor 2 according to Fig. 7 corresponds to the
pressure sensor 2  



according to Fig. 5 in terms of configuration, in which the first part 18a
of the  evaluator 18 is arranged inside of the second pressure chamber 14.
A con- structive advantage of the second seal 16 that is simple to realize
is self is explanatory using this pressure sensor 2, in particular also
compared to the  pressure sensor according to Fig. 6. Only one signal
connection between the  first part 18a of the evaluator 18 and the second
part 18b of the evaluator 18 is  lead through the second seal 16, wherein
this should not be understood as lim- iting the second seal 16 to only one
single cable. Moreover, there could be 20 multiple cables that are
necessary for transmitting data/signals provided by the  first part 18a of
the evaluator 18 to the second part 18b of the evaluator 18;  this could
be, for example, a serial signal connection. -14- Claims:  1. Pressure
transducer for a pressure sensor (2) for determining at least one pressure
(pa, pb) in a process media (3a, 3b) having a housing (4) with a sepa- 5
rating diaphragm (5a, 5b), at least one first pressure-sensing element (6a,
6b),  a contact media (7a, 7b), at least one first connection element (8a,
8b) and  with at least one frst seal (9a, 9b), wherein the separating
diaphragm (Sa, 5b)  separates the process media (3a, 3b) from the contact
media (7a, 7b), the con- tact media (7a, 7b) conveys the pressure (pa, pb)
of the process media (3a, 3b) 10 determined by the separating diaphragm
(5a, 5b) to the first pressure-sensing  element (6a, 6b), and wherein the
first seal (9a, 9b) houses the first connection  element (8a, 8b) and
wherein the housing (4), the separating diaphragm(Sa,  5b) and the first
seal (9a, 9b) form a first pressure chamber (10a, 10b) 15 characterized in
that a second pressure chamber (14) is provided on the side of the first
pres- sure chamber (10a, lOb) opposite the first seal (9a, 9b) and a second
pressure- sensing element (15) is arranged in the second pressure chamber
(14). 20 2. Pressure transducer according to claim 1, characterized in that
the pres- sure (p2) in the second pressure chamber (14) is essentially
independent of the  pressure (pla, Pib) in the first pressure chamber (10a,
lOb) when the first seal  



(9a, 9b) is in a flawless, sealed state or that the pressure (p2) in the
second 25 pressure chamber (14) has a certain dependency on the pressure
(pl) in the  first pressure chamber (l Oa, I Ob) when the first seal (9a,
9b) is in a flawless,  sealed state. 3. Pressure transducer according to
any one of claims l or 2, characterized  30 in that the second pressure
chamber (14) has a second seal (16), wherein in the  second seal (16)
houses at least one second connection element (17) and the  second
pressure-sensing element (15) and/or - indirectly - the first pressure-
sensing element (6a, 6b) is contacted via the second connection element
(17). 35 4. Pressure transducer according to any one of claim 1 to 3,
characterized in  that the first seal (9a, 9b) and/or the second seal (16)
are made of ceramics or  glass material, in particular using sintering.
-15- 5. Method for monitoring the state of a pressure transducer (1)
according to  any one of claims 1 to 4, wherein the pressure transducer (1)
is provided in a  process media (3a, 3b) for determining a pressure (pa,
Pb) and includes a hous 5 ing (4), a separating diaphragm (5a, 5b), at
least a first pressure-sensing ele- ment (6a, 6b), a contact media (7a,
7b), at least a first connection element (8a,  8b) and at least a first
seal (9a, 9b), wherein the separating diaphragm (5a, 5b)  separates the
process media (3a, 3b) from the contact media (7a, 7b), the con- tact media
(7a, 7b) conveys the pressure (pa, pb) of the process media (3a, 3b) 10
determined by the separating diaphragm (5a, 5b) to the first
pressure-sensing  element (6a, 6b), and wherein the first seal (9a, 9b)
houses the first connection  element (8a, 8b) and wherein the housing (4),
the separating diaphragm (5a,  5b) and the first seal (9a, 9b) form a first
pressure chamber (10a, 10b),  wherein a second pressure chamber (14) is
provided on the side of the first is pressure chamber (10a, 10b) opposite
the first seal (9a, 9b) and a second pres- sure-sensing element (15) is
arranged in the second pressure chamber (14)  characterized in 20 that the
pressure value (p2) determined by the second pressure-sensing ele- ment
(15) in the second pressure chamber (14) is compared with a given pres-
sure value and a deviation signal is set off when the pressure value (P2)
deter- 



mined for the second pressure chamber (14) exceeds a given or,
respectively,  predetermined deviation from the given pressure value. 25 6.
Method according to claim 5, characterized in that the pressure transducer
(1) or, respectively, the first pressure-sensing element (9a, 9b) and/or
the sec- ond pressure-sensing element (16) of the pressure transducer (1)
are or will be  switched either electrically potential-free or at a
definite electrical potential. 30 7. Method according to claim 5 or 6,
characterized in that the given or pre- settable pressure value is an
essentially constant pressure value, in particular  when the pressure
transducer (1) is designed so that, in a flawless, sealed state  of the
first seal (9a, 9b), the pressure (pa) in the second pressure chamber (14)
35 is essentially independent of the pressure (pia, pub) in the first
pressure cham- ber (I Oa, lOb). -16- 8. Method according to claim 5 or 6,
characterized in that the given or pre- settable pressure value is the
pressure (pla, Plb) determined by the first pres- sure-sensing element (6a,
6b) in the first pressure chamber (10a, lOb), in par s ticular when the
pressure transducer (1) is designed so that, in a flawless,  sealed state
of the first seal (9a, 9b), the pressure (p2) in the second pressure
chamber (14) has a certain dependency on the pressure (PI., Pm) in the
first  pressure chamber (10a, 10b). io 9. Method according to claim 8,
characterized in that in evaluating the devia- tion of the pressure value
(p2) determined by the second pressure-sensing ele- ment (15) in the second
pressure chamber (14) from a given pressure value,  the dynamic changes of
the pressure value (p2) determined in the second pres- sure chamber (14)
and/or the given pressure value are taken into considera 15 tion, in
particular temporal reduction of the pressure values and/or down time
between the pressure values to be compared. 10. Pressure sensor having a
pressure transducer according to any one of  claims 1 to 4 and with an
electronic evaluator (18, 18a, l8b) that is connected  20 in terms of a
signal with the pressure transducer (1) or, respectively, with the 



first pressure-sensing element (6a, fib) and/or the second pressure-sensing
element (15) characterized in  25 that the evaluator (18, 18a, 18b) is
designed so that execution of a method for  monitoring the state of the
pressure transducer (1) according to any one of  claims 5 to 9 is possible.
30 11. Pressure sensor according to claim 10, characterized in that the
electronic  evaluator (18, 18a, 18b) is at least partially provided in the
second pressure  chamber, wherein the second pressure-sensing element (15)
is incorporated, in  particular, by the evaluator (18, 18a, 18b),
preferably is provided on a printed  circuit board of the evaluator (18,
18a, 18b). 35 -17- 12. Pressure sensor according to claim 11, characterized
in that only one sig- nal connection between a first part (18a) of the
evaluator (18, 18a, 18b) and a  second part 18b of the evaluator (18, 18a,
18b) is lead through the second seal  16 s 


