-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 mning at |east one pressure
in a process nedia having a housing, a separating diaphragm at |east one
first pressure-sensing element and at ledst a first seal, wherein the
separating di aphragm separates the process nedia fromthe con- tact nedia,
the contact nedia conveys the pressure of the process nedia de- term ned by

the separating diaphragmto_the first_pressure-sensipng elengent, to the
first seal houses thgr¢ﬁsﬂ§%T€6ﬁMF&fe§h@i§9ﬂMW§N§W% housi ng, the
separ ating di aphragm andf alfrebsuretTsartduter sad Prédstke Sefsarur e chanber. The

in- vention relates further to a nethod for nonitoring the state of such a
pressure transducer as well as a pressure sensor that is provided with
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not i nportant ﬂ?'scope of the invention described here. It is also of
no sig- 1fi ficance, whether the pressure transducer is a transducer for
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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, elecirical measurement of distortion, capacitive meas-
urement of deflection, deformnation 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 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.




‘applied for all of the nentioned types of pressure transducers. -2- 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 nedi a
found outside of the pressure transducer Jromthe interior of the pressure
transducer exists primarily for protecting the interior of the pressure
‘tran s ducer, in particular, however, the pressure-sensing el ement of the
pressure transducer, from aggressive process nedia. For this reason, the
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since the st adie%mmlabqhatsmniyheﬁk_icsbofﬂabq:réusaﬁéummbanaéueaace@ras lit-
respectlvely,%?rt e &réftﬁsure sensor in which the 25 pressure transducer is

appl i ed gener R,P Bact on the process in the scope of controlling or
regul ati on. The consequences of a process nedia penetrating into the
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point that is becomes leaky and the process media can no longer be kept away
20 from the interior of the pressure trangducer, 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 fransducer 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 areas of the supply and conveying process with




‘transducers. The greatest risk is that the flames fromthe process nedi um
Ig- nited on the first pressure-sensing elenent in the first pressure
.chanber extend 35 beyond the first pressure chanber into the outer process
pi pelines, which can lead to an epr03|ep of all areas of the supply and
conveying process with -3- process nedia.” Such a spread of flames can be
prevented with appropriate constructive neasures in the area of the first
pressure chanber pressure transducers haV|ng such a flane barrier" are
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i's provided og futR aﬁidiﬁts 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
pressuxe-sensing clement 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
35 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-




30 of the first pressure chanber opposite the first seal and a second
pressure sensing elenent is arranged in the second pressure chanber. This
.constructive neasure nakes it possible that the space on the side of the
first pressure chanber opposite the firsy seal, which has a particularly
high risk of explosion can also be nonitbred with regard to the pressure
prevalent in the space, A as leak in the first seal of the first pressure
chanber will always - unexpectedly - cause a change in pressure within the
second pressure, chanber that, can be de,-4- tected t he second
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ber measured by the first pressure-sensing element. The embodiment of the

20 invention i based on the knowledge that the path for pressure fransmission
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 fransmission
behavior is influenced by changes in the mechanical-geometrical conditions of

25 the transmission elements involved — and thus by changes in the soundpess 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




'sure chanber. Changes in the soundness of the first seal are, by all neans,
ob- servable in that the pressure in the second pressure chanber neasured
.by the second pressure-sensing elenent is either faster or slower or nore
or | ess 30 cushioned than the pressure insthe first pressure chanber
measured by the first pressure-sensing efément. In a further enbodi nent of
the invention, the second pressure chanber has a second seal, wherein the
second seal houses at |east a second connection ele- 35 nent and t he second
pressure-sensing el enent and/or, : indirectl the first -
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cont act di a. Nevertheless, the first seal and the sec- ond seal can al so
be made as sugh that they are disti nctI;i separate, wherein the first seal
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and on 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 Ieast 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
e¢lement 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 defermined 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




25 at least a first seal, wherein the separating di aphragm separates the
process nedia fromthe contact nedia, the contact nedia transmts the
-pressure of the process nmedia conveyed via the separating diaphragmto the
first pressure- sensing element, the fi r_s(i_ seal houses the first connection
el ement, wherein the housing, the separating diaphragmand the first seal
forma first pressure 30 chanber and wherein a second pressure chanber is
provided on the side of the first pressure chamber opposite the first seal
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second pressuv@u®hanber and a given pressure value. 10 In a partlcularly
preferr gg enbodi ment of the nethod according to the inven- tion, not only
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pressure charthesecond 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 elecirical 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 manmner 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,




‘When the pressure transducer is designed in such a manner that the pressure
Iin the second pressure chanber is essentially independent of the pressure
-in the first pressure chanber when the first seal is free of defects and
in a sealed 25 state, then, in a preferreﬂ enbodi nent of the nethod, an
essentially constant pressure value is chosen as a given pressure val ue,
In particular a value that enconpasses "nornmal"” - e.g. pre-set -
conditions. The tolerated deviation fromthe given pressure value is
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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 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




'to be conpared. 20 Finally, the object described above is net with a
pressure sensor that includes a pressure transducer of the type descri bed
-above and additionally has an elec- tronic evaluator, which is connected in
terms of a signal with the pressure trapggucer or, respectively, with the
first pressure-sensing el enent and/or the 25 second pressure-sensing

el ement so that the neasured pressure value can be processed by the

eval uator. The evaluator is designed thereby so that execu- tion of a
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enbodi ments in connection with the drawing. The drawing shows Fig. | a

PressurgsSensple, 9 LN aaHrEaBi Sorlsb WilH'A Yodctive (E&RS nah&ier. 'n Whidh, 2 2
pressure sensolf” with a defectiye ﬁ]reérsure tran u%g, | ICR "the Tirst
seal in the first pres$if SEH%\‘@% § Hrsf prgsgure char # lgaksure sensor with
a pressure transducer, in which the sepa-
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 baving an evaluator out-
side of the second pressure chamber, and
30
Fig. 7 a further variation of a pressure sensor having an evatuator 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-




‘rating diaphragmis defective, 20 Fig. 4 a pressure sensor with a pressure
transducer, in which the sepa- rating diaphragmand the first seal in the
-first pressure chanber are defective, 25 Fig. 5 a pressure sensor
according to Fig. 1 having an eval uator K ranged in the second pressure
chanber, Fig. 6 a further variation of a”pressure sensor having an

eval uator out- side of the second pressure chanber, and 30 Fig. 7 a further
variation of a pressure sensor having an evaluator ar- ranged partially in
t he second prgssur.e_ch r..In Fig. 1 to 7, a pressuyure transducer 1 is
shown in conn%E'i‘H‘ﬁg\ﬂt?%ggc’E% Efsé'flg PagBp H’r@?gﬁ‘?egs %g?’ %3?1 Pressirehand
it is a matt etramsgdugerc biblas adwd with asepatating dinphrapen paeSisua firstgueser . The
pressure tra : hewpur e - 1.fU : t one
reasure pa. Dhehsie SRANER d B0 oDRAG fledhfre b, SEUBRN MhuBbibERR; D00
housi ng 4 wi tHeBSsEp D aﬁﬁdr@ﬁaﬁtépﬂ'%ﬁ%gmcsﬁbe desaribed pressure transducendi ng

el ement 6a, Gbpyairaaas!alsedig a7ﬂaﬁgpofﬂ‘dﬂiﬁ’éﬂ5\8e PRASEE! tritibdRba pFRALS 8a,

by al| means, calcal! of i Sigiten coupleq wifh FePBHERITEF BXLIEIce, WA BER,
\% aCL i - hcaI | yevar) dods hbtecisdnpecthe riest th(atlﬂiffdtt:sgﬁlbb(ti hrmdzsﬂm-pfesmezﬁ:a%s\ﬂﬁ ce,
ich, how eyer.,.. e. a e _deschi bed.an wn
bresour o t r andiceg 1Bl 3k il AR TiLel ol SRl Bkeruld SBRE &, 1 e dBR 08 s o
2 and the netdasaribedvsingithel figureseanthe fealizedeiuist anedsdlyr asawith adsimpls (adbs
easily 3g w tébé@ieﬂ:f%%k&g(séﬁsoﬂo solute) pressure sensor, The separating
at han

di aphragm 5a, I's Hal |l stoy nade and separates the process nedia
3a, 3b fromthe contact nmedia 7a, 7b, wherein the contact ne- dia 7a, 7b,

on the one heige segueanink didphyigh®Saasprehandks Hallsoyshaad afld isepiatel Thei ssi on
of the pressure pa, g‘% % tﬂﬁ.ﬁgr ﬁgess medi a 3a,7 i}[% tq t heggl r'st %{)essur e-
sensi ng el emgfPvHs MEH3 AR, T01ae SOREE MERR 7340 “@E’I%m P CPRRCHLE Geen a
pos- si bl e agljaédes7beonthesnt band; sshpruldcabev ferla prefarabBp uncubhidnedf trarst
Pressurqs mission of the pressure p,, py, in the process media 3a, 3b to the first pressure-

sensing element 62, 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,
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 9a, 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 &b
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 10z, 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, has 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, 5b, but




‘sensing el enment 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 forma first
.pressure chanber 10a, 10b, wherein the contact nmedia 7a, 7b conpletely
fills the first pressure chanber 10a, 10? The first seal 9a, 9b houses the
first connection elenment 8a, 8b, wherein; in 25 Fig. | to 4, the first
connection elenent 8a and the first connecting el enent 8b each I ncl ude
mul ti pl e connection elenents, nanely conduit tubes 11 that transmt the
pressure from,the, fifLs I e ch er_10a to . the firs
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not only the separating di aphragm 5a, 5b but -10- also the first seal 9a,
9b are defecty v ntact ne er orm;
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arrives, firsihbiged preésfifrechefnidtadtesiihe sedsHiiiesside chimpbel£i n the second
pressure-sensing element 15 provided there gernerally opens up the

possibility of recognizing the described mal functi on based on the
In the pressure transducers 1 shown in Fig. 1 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 pressure pi., p1y 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.




"changed pressure circunstances in the second pressure chanber 14. In the
pressure transducers 1 shown in Fig. | to 4, the pressure p2 in the sec- 20
.and pressure chanber 14 has a certain dependency on the pressure pi in the
first pressure chanmber 10a, 10b, when thﬁ first seal 9a, 9b is in a

faultl ess, sealed state. Furthernore, 1 L second pressure chanber 14
respectively has a second seal 16, wherein the second seal 16 houses at

| east one second connec- tion elenent 17 and the second pressure-sensing

el ement 15 and - |nd|rectl 25 the first ure-sensin elf nt Qa, 6b
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20 Since all embodiments shown deal with such a pressure iransducer 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 pa, pn in the
first pressure chamber 10a, 10b, it is provided here that the given pressure
value is essentially the same as the pressure pia, 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 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 92 in Fig. 1, so that a difference results in the situations shown in
Fig. 1 and 2 when the pressure value p, 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.




‘electrically switched potential-free, so that a process nedia 3a, 3b (see
Fig. 4) penetrating into the pressure transducer 1 can no longer ignite on
.different electrical potentials. 20 Since all enbodi nents shown deal with
"such a pressure transducer | in which, _if_a faultless, sealed state of the
first seal 9a, 9b, the pressure p2 in theé second pressure chanber 14 has a
certain dependency on the pressure pl,, pab in the first pressure chanber
10a, 10b, it is provided here that the given pressure value is essentially
the sane as the pressure pia, pibin the first pressure cham 25 ber 10a,
| determned by the first pressure-sensing elenent 6a, 6b. It is shown in
Fig. 2 that tAsafiesdt of gz alSave, Otanplete pressurk sensors Agre showh 15 fdg. Ltnd act
medi a 7a can ' . r i.fSL Ssea
92 shoun | n ot tgvilsta LELCALEN praganaditate: ! e aRTRGRI hoviliE sl | 293,
sound seal 9drericrvaluator Lothahix conngrted dn berss ol signal tofhe peesspre fEansons

shown ins Fi gduder dngk, fespbetivelyitoRhe fisst pRescate senBibgtaEREnt 65 dbund/dahsecond
pressure- sensi aﬁ el enent 15.1n lt he figo-?g g&@iﬁg fselécha‘i%er 4 Iﬁl conpar ed
with the presSOnd PRESSUTG-3pSg sipment L3y 1he T SenSi HFPRTGHBAY 8] i n the
first pressurtodimentsiser thi0the dbaverddscribed hetleod for momiveringnilie ggatevfche be

identified. T the. r wn in Fig. 4, in which the

separating di%%%ﬁ%%gggd‘ﬂﬁ%gigéﬁzbﬁ%ﬁéﬁé&%@égtive. -12- As a result of the
above, conplete pressure sensors 2 are showmn is Fig. 1 to 4 each having a

descri begl premSpee 1t fANSHHEC&Fahdatah U8 A8l dividyR dsiphedns & Simle PleRe-and’ A1 C
eval uator 18 that i s connect egﬂ_lgg tfi,m; of . a s:escl%al to,t hs ﬁssu[a;f1 %r ans 5
ducer 1 or, r@egedin ¢ceparats,© #5 £&r Whetsin theoseparats sham 15 85316
and/ or the soff pressprecsshtreormehs seupndipresnte damberd 4¢ The whdctric ddbles13
designed in I | rdesgri _
nonitoring t ﬁéeo%ﬁggg%fdﬂ}gﬁgl@ g?%sss %ﬂ%ﬂ%n@g@\égg g%’ §gr§3§gthg:stppnﬁrg%kgéét wth
it. 10 In Fi gurd-sewsing clemeng 4 haxe do bedeadssephvaisly thensighribel seeond seahlf e
pi ece and ar- ; t&n% i ate chanber
D27 s aah) ea SRR Sl By b el e I L e
electric cables 13 comng fromthe first pressure-sensing el enent 6a, 6b
and the secorfg Figes; aMatiantenbodignedtt @fanjreddurd sargof Q ibghbeadnsehiehahel y
through the sgeqidhid %Phiator 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 evaluvator. 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 info the second pressure

35 chamber 14. The pressure sensor 2 according to Fig. 6 is findamentally con-
sistent with the pressure sensors 2 according to Fig, 1 to 5 since the evaluator




"ls so that the signals that they convey can be eval uated by the eval uator
18. In Fig. 5, a variant enbodi nent of a pressure sensor 2 is shown in
-which the electronic evaluator 18 is partially provided in the second
pressure chanmber 14, wherein the second,pressure-sensing elenent 15 is

i ncorporated by the 20 eval uator 18 or, #gspectively by a first part 18a of
the evaluator 18, nanely is provided on a printed circuit board | sa of the
eval uator. The advantage of placing the evaluator 18 or, respectively a
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7 show a further, enbod IEE ess%kg}gqnnsor romthe

pressure sensopdist partd gfﬁ?(?"ﬂi%@wrll Qusing 1P sgr Eeéf 3K posed

to Fig. 1 to BB,-whéreifa dmldafmswiﬂ]ﬁxﬂer}ﬂmmgelw atésathe@e aftafeclanilsdr seal
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pressure 35 cipagbadd. 14. The pressure sensor 2 accordl ng to Fig. 6 is
fundamengal |y con- sistent with the pressure sensors 2 according to Fig. 1

to 5 since thg%eeval uator 13- 19, &pnmi;t,l n_zq of the first part 18a and the
second part Brespe sepsgr fgcsording to Fig. °%@Spﬁﬂéﬁt%ﬁ}°tﬂfﬁ$w Senspf dnged

in the seconchgeofdi t@F@Q@Tﬂﬂeﬂéof\:@ﬁﬁguraﬁaﬁemaﬂmcn thé GirstpafcrBussfthy t o
provi de fEEdthES:go he ) cong Scﬂca,g}sure en5|n ﬁ%ﬁﬁﬁnt &5 and t he
el ectric cabl @& lﬁear 188 e e 6% C%her ei n
all signal t rﬂnmlmvesadmnta@eeoﬁjtha amﬂyseaksltﬁcﬂmtesi simple td Inealiz:erlstsqhért 18a
of the ¢ aIu T, | wat ein a
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whi ch the eva?raw sg@qrga.cco 8 tuFig far mJan one sizaal ¢rangetion bﬁﬁ‘%ﬂ@nathpm ni ng
space 23. |0 fiilRepait 488 of¢thseniRdtor 18R tEE Stohd pattdl 8b/ofBE coaRARIFI 8lig t he
pressure senygid ough 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 sexial signal connection.




‘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 con- structive advantage of the second seal 16 that is sinple to realize
is self is explanatory using this pressugg _sensor 2, in particular also
conpared 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 |ead through the second seal 16, wherein
this should not be understood as |im tg%ﬁﬁkj:he second seal 16 to only one
singl e cable. Moreover, there could be niltiple cables that are
necessary for transmtting 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 exanple, PEes§grs E@@aﬁra‘q%r adpreee eensor {2) fay) determnining atreasqmce
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the pres- sure (p2) in the second pressure chamber (14) is essentially
i ndependent othat psecondepeasswre chrmber(i4) is provided jonsthe pidas of the Brrtpes ( 10a,

| Co) when t hegrk cham®&@{10a, 10b) opposite the first seal (9a, 9b) and a second pressure-
sensing element (15) is arranged in the second pressure chamber (14).
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2. Pressure transducer according to claim 1, characterized in that the pres-
sure (pz) in the second pressure chamber (14) is essentially independent of the
pressure (pia, p1p) in the first pressure chamber (10a, 10b) when the first seal
(9a, 9b) is in a flawless, sealed state or that the pressure (p;) in the second

25 pressure chamber (14) has & certain dependency on the pressure (p;) in the
first pressure chamber (10a, 10b) when the first seal (9a, 9b) is in a flawless,
sealed state.

3. Pressure transducer according to any one of claims 1 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 (%a, 9b) and/or the second seal (16) are made of ceramics or
glass material, in particular using sintering,




(9a, 9b) is in a flaw ess, sealed state or that the pressure (p2) in the
second 25 pressure chanber (14) has a certain dependency on the pressure
(pl') in the first. pressure chanber (I Ca, | Ob) when the first seal (9a,
9b) is in a flaw ess, sealed state. 3. _Ifée_ssure transducer according to
any one of clains | or 2, characterized O in that the second pressure
chanber (14) has a second seal (16), wherein in the second seal (16)
houses at | east one second connection elenment (17) and the second
pressure-sensing elenment (15) and/or - indirectly - the first pressure-
sensing el enment (6a, 6b) is contacted via the second connection el enment
(17). 35 4. PhesMathod fomsnitoring theostatenef a preasyredransdiicer|(d) avcbrding3o
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(15) in the second pressure chanber (14) is conpared with a given pres-

sure val ue ancharadeerizidiian signal is set off when the pressure value (P2)
det er -

20 that the pressure value (p;) 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 (p,) 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 (p;) in the second pressure chamber (14)

35 is essentially independent of the pressure (pyg pip) int the first pressure cham-
ber (10a, 10b).




‘'m ned for the second pressure chanmber (14) exceeds a given or,
respectively, predeterm ned deviation fromthe given pressure value. 25 6.
-Met hod according to claim5, characterized in that the pressure transducer
(1) or, respectively, the first pressureygensing el ement (9a, 9b) and/or
the sec- ond pressure-sensing el enent (1%? of the pressure transducer (1)
are or wwll be swtched either electrically potential-free or at a
definite electrical potential. 30 7. Method according to claim5 or 6,
characterized in that the given or pre- settable pressure value is an
essentially constant pressure value, in particular when the pressure
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10. Pressure sensor having a pressure fransducer according to any ome of
claims 1 to 4 and with an electronic evaluator (18, 18a, 18b) that is connected

20 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)

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
¢laims 5 to 9 1s 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
patticular, by the evaluator (18, 18a, 18b), preferably is provided on a printed
circuit board of the evaluator (18, 18a, 18b).

35




first pressure-sensing elenent (6a, fib) and/or the second pressure-sensing
el emrent (15) characterized in 25 that the evaluator (18, 18a, 18b) is
-designed so that execution of a nethod for nonitoring the state of the
pressure transducer (1) according to any ygne of clains 5to 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 chanber, wherein the second pressure-sensing el enent (15)
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