| 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- s mning at |east one pressure
in a process nedia having a housing, a separating diaphragm at |east one
first pressure-sensing elenent and at |least-a first seal, wherein the
separati ng di aphragm separates the process nedia fromthe contact nedia,
the contact nedi a conveys the pressure of the process nedia determ ned by
the separating diaphragmto the first pressure-sensing elenent, 10 the

first seal houses thePressulre JaaNSEEEA) MBOU Tor Mchithingithe Sigtenousi ng, the

separati ng di aphragm and tfh first ,ieal orma ?rst l]to[igssure chanber. The
i nvention rel ates further® %t ¥5iREHoH % cﬁf)ﬂf‘fl r'ieﬁﬂ" PRt e 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 di scussed
here have beenTRedwyention rglatemiy & prassuedransduesdfgr epresune senser e dgfeEssur e
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descri bed her dransdueer. al so of no significance, whether the pressure

transducgg is a transducer for absolute, reference or relative pressure
nmeasurenent; all considerationg shown here can be applied for all of the

menti oned typearesyarpteansdicers of the bine keing dissussed he@g 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 arc 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 nsing 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 ofno 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.



The enbodi nent descri bed above of a pressure transducer of the sort being
di scussed here with a separating di aphragmthat separates the process nedia
found outside of the pressure transducer fromthe interior of the pressure
transducer exists primarily for protecting the interior of the pressure
tram 5 ducer, in particular, however, the2pressure-sensing el enent of the
pressure transducer, from aggressive process nedia. For this reason, the
separating diaphragmis generally nade of a very non-corrosive nateri al
such as stainless steel, Hastelloy or Tantalum wherein the separating
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transducers h ' arrier . T
expl osi on- pr oofults 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

30 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 arcas of the supply and conveying process with



5 However, farther defects are known from experience that are not protected
by the above-nentioned safety nmechanism A docunented, dangerous defect
exists in that the first seal of the first pressure chanber becones |eaky,
so that the contact nedia can | eak out of the first pressure chanber and,
in the case of 10 additional damage to thed separating di aphragm an

I nfl ammabl e process nedi a can penetrate through the first seal,
unobstructed by the first pressure chanber into the area of the pressure
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guarantees protection agai nst a breakthrough of the explosion in the area
of the fifst pressure chanber. In particular, feedthroughs in the first
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second pressur t can de- - .
P in suc amoungs that the sa ety 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 Jead 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 2 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
35 lesk 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-



tected by the second pressure-sensing elenent in the second pressure
chanber. In a particularly advant ageous enbodi nent of the invention, the
pressure 5 transducer is designed so that the pressure in the second
pressure chanber is essentially independent of the pressure in the first
pressure chanber when the first seal is isd4a flaw ess sealing state. In
this case, a | eakiness of the first seal can, thus, be observed in that the
second pressure-sensing elenent registers a pressure that shows a
dependency on the pressure in the first pressure chanber 10or - in the

si npl est case fectel by rthé pegami pressoresonsing klenent! in teaebend potssdfenelmm- t he
pressure transggcer according to the invention is designed so that the
pressure in the second pressure chanber is dependent on the pressure in the
first pressure chanmber when the first seal is in a flawless 15 sealing
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pr essur e- sensi regpaidsnnrthe anticipated madnerctot thy pressinee in thet 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 emobodiment 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



pressure-sensing elenent is contacted via the second connection elenent, in
particular fromoutside of the second pressure chanber, Wien it is said
that the first pressure chanber has a first seal and the second 5 pressure

chanber has a second seal, it doesn't nean that these seals have to be
desi gned separately fromthe housing, rath®e they could be designed in the
housing or, respectively in a housing wall, so that the housing cl oses

soundly with the first connection elenment or, respectively the second
connection element. 10 Connection elenments are, for exanple, electrical
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pressure-sensi ng €l ement, a contact nedia, at |least a first connection
element dAd 25 at least a first seal, wherein the separating di aphragm
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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 sepavating diaphragm, at least a first pres-
sure-sensing element, & contact media, at least a first connection element and

25 at least a first seal, wherein the separating diaphragm separates the process
media fom 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 chanber exceeds a given or, respectively,
predeterm ned deviation fromthe given pressure value. The nethod accordi ng
to the invention takes advantage of the fact that the 5 possibility first
exists to neasure the pressure on the side of the seal opposite the first
pressure chanber in the second pressure chwber by the second
pressure-sensing el enment and, thus, to conpare the pressure or,
respectively, the pressure progression in the second pressure chanber and a
given pressure value. 10 In a particularly preferred enbodi mrent of the
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pressure chanber When the first seal is free of defects and in a sealed 25
state, tHén, in a preferred enbodi nent of the nethod, an essentially
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transducer is & s& on PIESSUrE C am er P ites ucfue to%letctc]nc discharge of the first pres-
sure-sensing element and/or the second pressure-sensing element and/or fr-
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 toletance
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 fransducer 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,



35second pressure chanber has a certain dependency on the pressure in the
first pressure chanber when the first seal is free of defects and in a
sealed state, -7.- then the nmethod in question is preferably designed so
that the given or presettable pressure value is the pressure determ ned by
the first pressure-sensing elenent in the.first pressure chanber. Thus, it
I s mai ntai ned that pressure transm ssion behavior of the second seal is
constantly being nonitored for pressure transm ssion fromthe first
pressure chanber to the second pressure chanber by conparing the pressure
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principle, thighambgnsiareait 1§ FETtICHATISS Mg 00 Bt CERsIferation; IHGPPIA APT he
first pressuredgaivh 6011 piBiire datidshmdiacdidin m&wsﬁe&ems?’rgssaf&vﬁm*:s can
al ready be car{?i ed out in the second pressure chanber and 35t he signal
transmi ssion tiR° $9fERMEEb| v goes hand in hand with the first pres-

20

In

Finally, the object described above is met with a pressure sensor that inclides
a pressute fransducer of the type described above and additionally has an elec~
tronic evaluator, which is connected in terms of a signal with the pressure
transducer of, 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 fransducer 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



sure-sensi ng el enent and the second pressure-sensing el enent no | onger have
to be lead through the second pressure chanber. Preferably, the second
pressure-sensing elenent is incorporated by the evaluator, in particular in
that the second pressure-sensing elenment is provided on a printed circuit

" board of the evaluator or, respectively onfa printed circuit board of a
first part. 5 In detail, there are nultiple possibilities for designing and
further devel oping the pressure transducer according to the invention, the
met hod for nonitoring the state of the pressure transducer according to the
i nvention and thécdess troagls dns sscontipredsuse cidrhlesr, Ppéferatdy,r thé eecomhpicse one
hand, to the paten | s i | ai : t he
other hand to the #cg%ngmé%%{e?lssclrﬁ% Oﬁ‘ﬁ%&ﬁbgghggﬁ%%%h@s%%%@%@ﬂem th
the drawi ng. THecoRdgwesresensngielemeny ip peasdded on anponted aiveulf hoasd ofite

transducer in avsl@alcddrSleshtiviRfbga plidll QAU Boar80FQIf plra defective
pressure transducer, in which the fifst seal in the first pressure chanber

i s | eaky, i g. 3a pressure sensor with a pressure transducer, in which the
sepa- rating dimgdetaigthdrs ate tmdtipleeposBibilitie. fod adlcpipniisy aad Famdserdewelopin:

pressure transgucsloald t¥ikdled: AecaABE 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. 1 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 charaber, 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
38 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-



rating di aphragmand the first seal in the first pressure chanber are
defective, 25Fi g, 5a pressure sensor according to Fig. 1 having an

eval uator ar- ranged in the second pressure chanber, Fig. 6a further
variation of a pressure sensor having an eval uator out- side of the second
pressure chanber, and 30 Fig, 7a further -afi ati on of a pressure sensor
havi ng an evaluator ar- ranged partially in the second pressure chanber.

In Fig. 1 to 7, a pressure transducer 1 is shown in connection with a

conpl ete 35pressure sensor, wherein, at hand it is a matter of a conbi ned
absol ute and dt&muﬁagaﬁdmsponswsmumspgmilpeocpﬁsemdm 3ar AbsThe pressurser ves

t he purpose of p _
process modi a Gatdyger §ies adHsled it b SER G PR Dap e 5“%%“93
separating di apesgnsisg, el@bentam s £ qontast gredias énsThgnultiphe ﬁ@m@c‘neb eley
contact medi a gyen %bBa, 'E‘B' éddoé Er&QRALG, 9y Sﬁi&%@feﬁs&ﬂ)e Me%a&dlﬁier geal
9; 9b. Since th crib pressure t'ran ans, Iso -
is a mttér of~ g’ycﬁelf PSB85 ks S Pgtter 8?1%%%@?“%&35%315 ﬁf‘?fsc{c\‘rl‘gﬁr Jra ‘E
er ucturﬁs fcoumﬂ Bdallvof theTsasstimgrioup mmﬁhmasmemmemstmmywmclﬁm-noltl
change the fac cri u e
as tge descri b%'aetr ﬁée §B§ﬁ%}% @E?%aepg]nsor c@ﬁg’%?héled 5@%%@%@&&; u5| ng
the figures cadudseIrasatveled thedesaibedaand shous puessira sensayl eangdthe method
described using the figures can be realized just as easily as with a simple (ab-

10 solute) pressure sensor,

The separating diaphragm 5a, 5b 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 p,, py in the process media 3a, 3b fo 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 Ja,
5b 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 92, 9b houses the first connection element 8a, 8b, wherein, in

25 Fig, 1 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, 10b 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 102, 10b 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, bas a closed
35 first pressure chamber 10a, 10b. The malfunction situation shown in Fig. 4 is
particularly dangerous, in which not only the separating diaphragm 5a, 3b, but



10sol ute) pressure sensor, The separating diaphragm5; 5b at hand is
Hal | stoy nade and separates the process nedia 3; 3b fromthe contact nedi a
7a, 7b, wherein the contact ne- dia 7a, 7b, on the one hand, should allow
for a preferably uncushioned trans- 15 mission of the pressure pa, Pb in
the process nedia 3; 3b to the first presdlre-sensing el enent 6a, 6b and,
on the other hand, acts as a barrier between a possi bl e aggressive or

expl osive process nmedia 3; 3b and the first pressure-sensing el enment 6; 6b.
20I't can be seen in Fig, 1 to 5 that the housing 4, the separating

di aphragm 5a, &lsoahd firke sédlrdd, Heate defedtivé gorthat fher etbntammdtaeh‘,ﬁﬁmner 10;

chanber 10! | 108nefh R A o PRl ok L B TR e 53 Ml Shock G
8a, 8b, wher eifide ioﬁthezﬁrsu:pgessuretqhamber H@a,flﬁb@ppmttaéh@ setldre b SSé;hﬁnd
the first conneghihom I?Jn% @Enrﬁ? aPaapt éﬂtﬂnﬂﬁ&c@ﬁbﬁe@#s&a ﬁ@lﬁmk%@ﬁﬁﬁ@ms

namel y conduit  tube smt t he ressure romdth r.st %Ej)re sure

chamber 16; 1080Ges awﬁl SoracesIne de@l %Sn%‘hfh%%llef’%’rca HEe se of

nmeasuring a ditheeslevttiealiconpectiomsrof the firstipressorepsensinglletdent 6a,$bused to fill
the first pressure chanber 10; 10b with 30the contact nedia 7a, 7b and
el ectric cables 13 that conduct electrical potential to and fromthe first

connection el eh’em%raa avetd ﬂnssmrmtemsﬂmeduqeadsdm in Fig. §Kovinisi de-Fi g,

1, which has éﬁéq f I rst

seal 9a, 9b a?\sd ngg%g%q %%gédﬁ gﬁ@?@f ch (ﬁﬁ% c st 6ft§§%’u’§t

mal f unct i'®n s@@&"c‘#@ﬁh %OPPPﬂﬁiegthe rptssea a sec pressure-sensmg
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 irome-
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,

15 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 p; in the sec-

20 ond pressure chamber 14 has a certain dependency on the pressure p; 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 p; in the second pres-

sure chamber 14 is essentially independent of the pressute pi,, Py 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

charnber 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.



particul arly dangerous, in which not only the separating di aphragm 5a, 5b,
but - 10 - also the first seal 9; 9b are defective so that the contact
media 7; 7b no longer fornms a barrier between the process nedia 3; 3b and
t he space on the side of the first pressure chanber 10a, 10b opposite the
first seal 9a, 91, so that - known from tHd -prior art, not shown here -
there is a risk for pressure tmims- 5ducers that an inflanmabl e process
media ignites on the electrical circuits and the el ectrical connections of
the first pressure-sensing elenent 6a, 6b. In order to avoid this, the
pressure transfiuder x:”essune\mnsdudérsgl dr, tegpéctivelyléhe pnegmd ssnsdrblatshwaenpnd

pressure Cha”bgé, 314to'z§| Pl %ﬁgrg&%@%ﬂ}% hifdhi ghnﬁ staftéé - PIeBEUe (halis-

chanber opposi ‘t'he a se s £sensr ng
el ement 15 is dueasnhde whick Hbe PEOSSHLE pRlSEJhyr éetemmérbmﬂw BeRONCAOPIERRIES-

nmeasur es, proc "R %Tt it ot
I medi at eI y comu%abﬂigﬂtﬁys @Qﬂg@% EEY ?ﬁcfé I ca eglslr‘tc%f‘t%]mar oo g%?%dq
hi gher pr éssur BTSS8H§graiye tI P AiNen deyiatigndrom;the @iven pressye Eaé’é%h%&x'
pressure chanbegedéd, by the prosyuee I‘@’ald@ﬁ@ﬂm&%ﬁ theesamalpaesmlre oBahbéb

escr i bed al f e ecfﬁﬁl%‘ég HEGR bt B35 e bbige o B M pdctefiren,
second pr essur genshgntlementq] S irrlthem@cpntépmaswewbambdn&ém detepmiirna defertin. 1
to 4, the pr estﬁ:ﬁr@at&%néﬁoﬁ BErPAAT the firsP Bks Qﬁz%s%ﬁﬁoégh%bb khdNBe sgedifet tai n

dependency on ressure er 10; 10b, when
theflrstwseam@sswcﬁ Lﬁr&mﬁnme&wcﬁ@g@angmmswmhermore t he
second pressure chanber 14 respectively has a second seal 16 wherein the

second seal 1, RoEmnd olGiBh PBARE RCIDIE | SPSh R Fe0d A1
pr essur e- sensi rechmrmrml Snadepiable deviatibe dbetivaet like prewsnte vehwepy deicon
element 17.  mined by the second pressure-sensing element 15 in the second pressure
15 chamber 14 and the given pressure value, but the pressuze fransducer 1 is also
electrically switched potential-free, o that a process media 3a, 3b (see Fig. 4)
penctrating into the pressure transducer 1 can no longer ignite on different

electrical potentials.

20 Since all embodiments shown deal with such a pressure transducer 1 in which,
in a faultless, sealed state of the first seal 9a, 9b, the pressure p; in the second
pressure chamber 14 has a certain dependency on the pressure pi,, pi in the
fixst pressure chamber 10a, 10b, it is provided here that the given pressure
value is essentially the same as the pressure piq, Pip in the first pressure cham-

25 ber 10a, 10b determined by the first pressure-sensing element 6a, 6b.

It is shown in Fig, 2 that the first seal 92, 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, 1 and 2 when the pressure value p; determuined 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.



I n ot her enbodi nents - not shown here - the pressure p2 in the second pres-
sure chanber 14 is essentially independent of the pressure pia, Plb in the
first 30 pressure chanber 10a, 101), when the first seal 9; 9b is in a
faultl ess, sealed state, which is realized by a particularly good
separation of the first pressure chamber -18a, 10b fromthe second pressure
chanber 14. In the enbodinents shown in Fig. 1 to 4, not only the first
seal 9; 9b, but also the second seal 16 are made of glass nmaterial, which
has very good characteristics in regard to 35corrosion resistance. |In the
pressure transducers 1 or, respectively the pressure sensors 2 shown in

Fig. 1to 4, a i%@ﬁlt' tﬁ@%é@éﬂ% 1?t€gj;esgaf;e§tkg?6m %‘eaéh%vﬂzf 1#1@02 oAU e
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IS a deviation si gnal set off as a reaction to an unaccept abl e devi ation

i enont 181 ThEs o b Frebbutiit 1 e ingey dsslEnifat Roileib ot addare
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pot enti al s. zo@rﬁ@@ pm theoBes tmsw@ﬁ@wme@mwm Sbcanch thsr sesoud pres-
transducer 1 igyelesding ielenderdtas ﬁd&% beSlead géé)&étéf}eth%u gihhefl decdhd §@a‘=}|169a

dopendondy on Tuebiscierts Fl Bt B chE bbier ebaisd st e VERER 10a, 10D,
it is provided here that the given pressure value Is essentially the sane
as the pressurg psas Bifriafls LiBokihalt &¥ £57dbde S22 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 18a 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, 10b 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



25ber 10a, 10b determ ned by the first pressure-sensing element 6; 6b. It
Is shown in Fig. 2 that the first seal 9a, 9b has a | eak, through which the
contact nedia 7a can penetrate into the second pressure chanber 14. The
first seal 9a shown in Fig. 2 has a different pressure transm ssion

behavi or as the 30 sound seal 9a in Fig.-13-so that a difference results
in the situations shown in Fig. 1 and 2 when the pressure value 1)2
determned by the second pressure-sensing el ement 15 in the second pressure
chamber 14 is conpared with the pressure neasured by the first

pressur e- sensi 1§, ebusisting Gétherﬁlshpaﬂllrsatanﬁrthssmdqm{hbﬂn of thee efalaatomhis ch

the error sho n Ji rror
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above-descri be noni or|n e res Fré transducer
1 can be carri éd 1Bovhigh the eva u@?@frlsliiigatleﬂﬁb}}al‘haﬂﬁe %W%ﬁ@m apadiindhgay s
designed as a gpmlgag, pi ece and ar -
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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-

15 explanatory using this pressure sensor 2, in particular also compared to the
pressutre 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.



ranged in a separate chanber 22, wherein the separate chanber 22 is seal ed
of f pressure-tight fromthe second pressure chanber 14, The electric cables
13 coming fromthe first pressure-sensing elenment 6a, 6b and the second
pressure-sensing el enent 15 have to be | ead separately through the second
seal 16 15so that the signals that they convey can be eval uated by the
evaluator 18. In Fig. 5, a variant enbodi nent of a pressure sensor 2 is
shown in which the el ectronic eval uatd18 is partially provided in the
second pressure chanber 14, wherein the second pressure-sensing el enent 15
IS incorpgizgéaggy the 20 evaluator 18 or, respectively by a first part
18a of th tor 18, nanely is provided on a printed circuit board 18a
of the evaluator. The advantage of placing the evaluator 18 or,
respectively a first part 18a of the evaluator in the second pressure
chanber 15b. i% pressoregtremddacet fomggpredshed séver 21 borddetemhinite doésashoheneed to
be designed as el aborately since only the electric signals need 25 to be

| ead t hr ougPTesSUkeHEe, Ry & AU Esesa M)edia (33aibl, wid PEesgerepEansdaseiying ast part
18a of the gl;éﬁgiﬂgﬁ(gi with 3%%Rﬁlf&ﬁngeﬁg@ﬂﬁgﬁgﬁal%?,% ki 1(@%%& kgéesgur -

; e
Pr oducti on sure sensor gval’uat or arra at | east

partially | Refdifg SREABE_ BLGH)] @ ehaademelifa g%‘, e, raidati Medsy qRstity
realized. 30Fig. 6 and 7 show a further enbodiment of a pressure sensor 2
that di f f er sofinentionheleprent s(fae Honswherein ahe;cﬂenanagngodﬂpgl,‘agmt(éas,SbDn Fig.

6 d 7 - to Fig. 1t -..the first - i t 6;
b, the 1irSEPRRRT 58 PEBeSnmogHe (1) Fpak i eBRREHuia 4251 08 E onl y

h @ h . : 3 ent
Tnto the secomdtL BB {7a 2h R e b e R o
Fig. 6 is fablaiwesimhéd byothe sépmbatinig didphrddne (SaesSbune thendat préssareor di ng

to Fig, 1 to 5 since the evaluator - 13 - 18, consisting of the first
part 18a andensieg sleawnl (Grabb).1md whereheatdoast gae dirst seal (Rgs 9b) isarowded

e & necesdbRUBE L Bl paBER M AR Hhfe TR Bk b, PBLEny BEEET R,

el enent 15 andhbi8ng!(8Rtthe Gepaatig didbiRhghh@af B indLERISH Rafehsd figktel ement
6; 6b, wherein all Signal transm ssions are ultinately associated with the
first part %68 (98, Phefewabfasopressure Thantteuditay 10d)sand sihedantahsecondl uat or

18, wherein a divider 20 wiithin the housing.l9 separates the separate
chanber | 22 PHESHRCCHATHETA 4) 08 PE 480 8. (hecyids o3ebe st PRIsPyFe: BMHAFaL o
froman ad P14, N9b¥ Bﬁﬁgsi?eg’said at least one first seal (9a, 9b) and a second pressure-

sensing element (15) is arranged in the second pressure chamber (14).

2. The pressure transducer according to claim 1, wherein the pressure (p;) in the
second pressure chamber (14) is essentially independent of the pressure (p,,
piv) in the first pressure chamber (10a, 10b) when said at least one first seal (9a,
9b) is in a flawless, sealed state or the pressure (p,) in the second pressure
chamber (14) has a certain dependency on the pressure (p;) in the first pressure
chamber (10a, 10b) when said at least one first seal (9a, 9b) is in a flawless,

sealed state.

3. The pressure transducer according to claim 1 or 2, wherein the second pressure

chamber (14) has a second seal (16), and wherein in the second seal (16) is



10 The pressure sensor 2 according to Fig. 7 corresponds to the pressure
sensor 2 according to Fig. 5 in terns of configuration, in which the first
part 18a of the evaluator 18 is arranged inside of the second pressure
chanber 14. A constructive advantage of the second seal 16 that is sinple
torealize is self- 15 explanatory using this pressure sensor 2, in
particul ar al so conpared to the pressure sensor according to Flg 6. Only
one signal connection between the f|r§6~part 18a of the evaluator 18 and
the second part 18b of the evaluator 18 is |ead through the second seal 16,

wherein this should not be understood ., as |imti tngﬁ second, seal 16 to
only one si hgugecableast sy &508 copﬁ%ﬁi@nc%iﬁm&nb Areuthe; ﬁ?F%ncti:QBffsé‘éref hat are

necessary f 8a of
t he eval uat g?“%ég gﬂt&%{é (gg)condgézb@i?%@ @#é)f e(i)g(\:/éag %Eh dlggélﬁnﬁl S c%ul d be,
for exanpl e by is@intddted i ANAE sévhdeLhhottion elddenCQUA)MS: 1. A pressure
transducer for a pressure sensor (2) for determning at | east one pressure

(pa, Pb) in a process nedia (3a, 3b), said pressure transducer having a
housi ng (4) ”mhet pressuse pansduaey adtendimmtprelaba, 1 Bb)2, vehergisasaid ohdeast ose
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7. The method according to claim 5, wherein the given or presettable pressure
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5. A nmethod for nonitoring the state of a pressure transducer conprising
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11. The pressure sensor according to claim 10, wherein the electronic

eval uator (18, 18a, 18b) is at least partially provided in the second
pressure chanber, and wherein the second pressure-sensing elenment (15) is
i ncorporated, in particular, by the evaluator (18, 18a, 18b), on a printed
circuit board of the evaluator (18, 18a, 18b). 12. The pressure sensor
according to claim1ll, wherein only one signal connection between a first
part (18a) of the eval uator (18, 18a,4f8b) and a second part (18b) of the
eval uator (18, 18a, 18b) extends through the second seal 16.

and an electronic evaluator (18, 18a, 18b) that is connected in terms of a signal
with the pressure transducer (1) or, respectively, with the first pressure-sensing
element (6a, 6b) and/or the second pressure-sensing element (15), wherein the
evaluator (18, 18a, 18b) is designed so that execution of a method for
monitoring the state of the pressure transducer (1) according to claim § is

possible.

11. The pressure sensor according to claim 10, wherein the electronic evaluator (18,
18a, 18b) is at least partially provided in the second pressure chamber, and
wherein the second pressure-sensing element (15} is incorporated, in particular,
by the evaluator (18, 18a, 18b), on a printed circuit board of the evaluator (18,
18a, 18b).

12. The pressure sensor according to claim 11, wherein only one signal connection
between a first part (18a) of the evaluator (18, 18a, 18b) and a second part (18b)
of the evaluator (18, 18a, 18b) extends through the second seal 16.



