FILL-LEVEL MEASURING DEVICE The present invention relates to a fill-level measuring device with
a membrane, which is placed in such a manner on one of the two end regions of a tubular housing that
it seals the housing on such end region, with an oscillatable unit placed on the side of the membrane
facing away from the housing, with a driver/receiver unit, which is composed of a plurality of
piezoelectric elements arranged in a stack, wherein the driver/receiver unit is placed via a pressure
screw in such a manner in the housing that it oscillates in the direction of the longitudinal axis of the

housing between the membrqnbeﬁng_ L E%S%Elﬁ% 2 G""B%R?Pé’fﬁ,exc'tes the oscnlatgble unit via the
membrane to execute oscillations; with a control/evaluation unit, which evaluates amplitude, frequency

and/or phase of the oscillations of the oscillatable unit and with a temperature sensor for determining

temperature of the medium, The oscillatahie upit is, for example. an.escillator;fosk- Vibeonic

measurlr‘\% devices are known to be used, among other things, for determining the reaching of a
predetetrhined filbfavekoeforihésitoriny & FRRAUANOEMERINGaITINEFe GFligRitk bk Goods in a

containgy,, For, determining whether acertainiimit-level has been reached, the vikresicreasuring
device Is placed at the corresponding height in the container. Vibronic me suringt%evices,have, as a
rule, twWolrciss wtfieR aré atihgedii=le fiie ﬁﬁ%%ﬁé?@&%&%hfcrpﬁ%ﬁci@% via & membrane of a
drive upit t9 0ppREsite phaseaseillationsat the desenanee frequency ifhe drive is provided, in such
case, via piezoelectric elements. If the oscillatory s stem As 8gvearegltl)&yrgne1.mea§yred medium, then
the osGafGHFiIS-REEHURTEd Whéreil 1h e tase B bulk Goods, es‘sentlaITy"‘"ﬁ%’a amplitude change is

evaluated-and s the caselofdiguids, essentialy the frequency chehgeds evaltated. Such vibronic

measuring devices are available from the assignee under the matks, Liquichant{forligyids) and
Soliphéjrﬁ for uﬂ?%%‘c’i%ﬁ. ﬁ%%onlssfﬂﬁ:ﬁ%neo#g a Liquipr%nt measuring device is described, for
examplezaimEP 12614387 Ehusing that it oscillates in the direction of the

longitudinal axis of the_housing between the membrane and the
pressure screw, whereby it excites the oscillatable unit via the
membrane to execute oscillations, with a control/evaluation
unit, which evaluates amplitude, freguency and/or phase of the
oscillations of the oscillatable unit and with a temperature
sensor for determining temperature of the medium. The

cscillatable unit is, for example, an oscillatory fork.

Vibronic measuring devices are known to be used, among other
things, for determining the reaching of a predetermined fill
level or for monitoring a minimum or maximal £ill level of
ligquids or bulk goods in a container. For determining whether &
certain limit-level has been reached, the vibronic measuring

device is placed at the corresponding height in the container.

Vibronic measuring devices have, as a rule, Two rods, which are
arranged like the tines of & fork and which are excited via a

membrane of a drive unit to opposite phase cosclllations at the



Also possible with such vibronic measuring devices is the determining of density of the measured
medium. The higher the density of a liquid, the smaller is the resonance frequency. The resonance
frequency has, however, a temperature dependence, so that, for an exact density determination, also
temperature of the medium must be determined. Moreover, various types of applications are known, in
the case of which, besides the fill level, also the process temperature must be determined. Over the
years, temperature measurement has been possible, for example, by introducing an additional
temperatGrelSaror BaaRig Yie. dutideorthe fift VAo ensity' mBASTriTG dBvicE fia a separate

process conpection inte the Spatainer. For atemperature compensateddensity measstement, the

temperature sensor is connected, together with the n§ity measuriQ% devicgéérc; the evaluation
compulét® A& SVt alE b Haing tWd separats ﬁ&%riﬁﬁ%éﬁce@ﬁ

Fhaf'eac additional process
conneckiear besidesrnereasiigseosis, alsoiprgsents a stpplemeritalrisk as aegardsisealing and the
hygiene of the process. A mounting of the temperature sensor directly on th br Qr.on the
oscillatoRPFOTR is; Fof %aefc\ aé%lec%I ?gléggon%{l ng’ﬁ%ogsaiﬁl%, %fncgitﬁg iogis%:\lflIa\fosri)/gsxlly.;as‘%e@rﬁ Ji{g/nr?(?gjgatively
affected therebyas régards itsfurctionad ability. Aniritegrationof temperatuié: SedsoiAtoSthe housing
of the fill-level measuring deyice.is difficult because, of the. typeof maunting ofs the-pjezoglgctric
driver/receiver unit. This is from the side of the housing facing away from the oscillatable unit using a
pressurekexerting screwimit phthe teniperatiite 5ef86rS lsecurétfof thé hbusing Wal it fepresents an

impediment;tg,the screwing of the serevwunit. Kneuwe from:DE $02006007399, Akis arwibration limit
switch arrangement, in the case of which a temperature determining unit is placed, for example, in the
region Betveeh’the'oscillatable unit and the transmitting/receiving unit. It is not shown how the
coupling between transmitting/receiving unit and oscillatable unit occurs across the temperature

sensor, so that one wonders how th%transmissjon of the mechar&ical. oscillation%to the oscillatable unit
Canocﬁﬂ?ﬁHMBaﬁéBle with such vibronlc measurlng devices 15 The

determining of density of the measured medium. The higher the
density of a ligquid, the smaller is the resonance freguency.

The resonance freguency has, however, a temperature dependence,
so that, for an exact density determination, also temperature of
the medium must be determined. Moreover, various types of
applications are known, in the case of which, besides the fill

level, also the process temperature must be determined.

Over the years, temperature measurement has been possible, for
example, by introducing an additional temperature sensor
externally, i.e. outside of the fill level- or density measuring
device, via a separate process connection into the container.
For a temperature compensated density measurement, the
temperature sensor 1s connected, together with the density
measuring device, to the evaluation computer. A disadvantage of
using two separate measuring devices 1s that esach additional

process connection, besides increasing costs, alsc presents a



Embodiments of the invention provide a vibronic fill-level measuring device, with which additionally
temperature of the measured medium can be determined, without degrading the oscillatory system.
According to an aspect of the present invention, there is provided a fill-level measuring device for
determining fill level and the density of a medium in a container or a pipeline, comprising: a
membsape, whieh tsplacetsin sugh aragarer-on sagafibe twoend regionsof edebular heusing that it
seals the housing on such end region; an oscillatable unit placed on the side of the membrane facing
away fofithghousing; a driver/receiver unit, which is composed of a plurality of piezoelectric
elements arranged in a stack; wherein the driver/receiver unit is placed via a pressure screw unit in
such a manner in the housjng that it oscillates in the direction of the longitudinal axis of the housing
betwetn TREHicHIBraRb ariithe SPESELTE SEfou GREShinGrbb R eGitES tHe SsNEIRB R hitia the
membsane tohexecotecdddiliationg; a contkol/evaluatidounit, weibbh eyvakuatesaraplitde, freguency,
and/or phase of the oscillations of the oscillatable unit; and a temperature sensor for determining
rormpeh B B T Moo, ARG el e ARl LONSE: is Mg S i & Liraltic SERTEAL.bolt o
in the pressting saew uagawhieh atesin therotal coafactawiti fheymedivm viarthe gmembraneof the
housing, wherein the ceramic element, the balt or the pressure screw-unit.are sp selected that the
s e e T S RS e
sensod&vintegrated i afifldevélimeasodng device elenptent; yivich ¢fin thevmal contaet withithe
mediugy A D¢ dnempiang e fousing. uherginihe element s ;o salegied hat the gscillgiaple unit
oscillates unimpaired by the temperature sensor. Since the temperature sensor Is integrated in an
existinghelenfen ot tiee fifldevalineasiiring devite, fthsnobacompidrlsupplaientaisdstapoaent.
Therefore Jhe construtiqn, gt afilbleyel measuring device with thetsmperatiie sepsardiffers from the
construction of a fill-level méasuring device without the temperature“sensor only in the features that a
certairf efewrEst iSrepldtedigs sigilavalement Withaheeefipefatdie sEARBEARGAEdEBNAE®NNection
lines faelegtrical centagling oL the temnerature sensor are present. This facilitates the manufacture
and offers the additional advantage that no additional place for the temperature sensor is required in
the fill-level measuring device. The element, in which the temperature sensor is integrated, is located
preferghly. i the yiginityaf thedriveg/seceiver unit wheyeinytheMgipiy comprises the regiopaf the
measuring device, which lies between the oscillatable unit and the pressure screw unit. The pressure

screw3HAEIRERR casB, iHeridea SRthAT sith Glinfty. HRTRRERS LhyISGSIY Mt RIeMehsuring

device; glemeat ahose demperatyeadjusts torbatafidhemeginimyds suitable tosaccommpadating the
temperature sensor. Small deviations between temperature of the mediym and temperature at the site

of the téthberaitfe 58fsor taRSMithe A4t kRdWdevidtibhs, betakehSinfdTonERrtion I

deterntining thezoupling between transmitting/receiving unit and
oscillatable unit occurs across the temperature sensor, so that
one wonders how the transmission of the mechanical oscillations

to the oscillatable unit can occur unimpaired.

Embodiments of the invention provide a wvibronic fill-level
measuring device, with which additionally temperature of the
measured medium can be determined, without degrading the

coscillatory system.



temperature of the medium.By correcting the measured temperature values with a formula
corresponding to the deviations, existing temperature differences are cancelled, so that temperature of
the medium is determinable within the limits of the desired accuracy. An embodiment of the invention

includgs that {he piezagleciric elements ofdhe driyer/regeiverynit are connegied with one angther via a
bolt, that the bolt has a contact piece with a contact surface with the membrane for transmitting the
oscilldfiBRE RGFthetbolf is-proviigrilin thedegivhEetwWeeH IRE drivelre et dmPthd édrtact

surfacewith theRePREANGWILN B;Poke extepding laterally 40 the,longitudinghaxis, goddhathe
temperature sensor is mounted in the bore. The integration of the tem%erature sensor into the bolt is
especRIfRE SR G eots, R HSin difetfBortactRtiRTee MmBasiHed nfedRARERY thereBie

tempesatuiend! thessite-oidhe iemperatuse sansetadiusts rapidhs iathatpfithe meagured megdium. In a
further embodiment of the invention, the bore is located in the collar-like element of the bolt between

the driVBHFECENePniPRAG tRACHNTEE SaftaceWittP Bfetmentiang dierhily i@ offogBhaliyto the
longitudiagl axissIn anaiternative-emodintert; the boserds locateddn therslt imthesodshaped

element or in the rod-shaped element and the | )
driver/receiver unit, which is composed of a plurality of
piezoelectric elements arranged 1in a stack; wherein the
driver/receiver unit is placed via a pressure screw unit in such
a manner in the housing that it oscillates in the direction of
the longitudinal axis of the housing between the membrane and
the presgsure screw unit, whereby it excites the oscillatable
unit via the membrane to execute oscillationsg; a
control/evaluation unit, which evaluates amplitude, freguency,
and/or phase of the oscillations of the osgcillatable unit; and a
temperature sensor for determining temperature of the medium,
wherein the temperature sensor 1is integrated in a ceramic
element, bolt or in the pregsure gcrew unit, which are in
thermal contact with the medium via the membrane or the housing,
wherein the ceramic element, the bolt or the pressure screw unit
are so selected that the oscillatable unit oscillates unimpaired

by the temperature sensor.

In an embodiment, the temperature sensor isg integrated in a
fill-level measuring device element, which is in thermal contact
with the medium wvia the membrane or the housing, wherein the

element is



collar-like element between the driver/receiver unit and the membrane and extends in the direction of
the longitudinal axis. The advantage this embodiment is that the lines for contacting the temperature
sensor can be led through the rod-shaped element and through a bore adjoining the rod-shaped

element indbe nregsyre sgrevw it igdhe foysingsside,in which the elecironigsynitis lecated. In this
way, attention does not have to be paid to insulation relative to the lines of the piezoelectric elements.
In an &8&iti6REIRSEBGHITRNEBREF invention, the bolt comprises metal or ceramic. Preferably, the
metal is stainless steel. In a further embodiment of the fill-level measuring device of the invention, the
temperature sensor is sintered in the bolt. In a further embodiment of the invention, a ceramic element

and atHRESCt pldt® witiFERSF A SRirfaB 8Nt the iembr&St5 tethsniftingthe o¥&HakdRS o the
memhiage are pravideddndhe ggaion bepween thesdriverfigceiverunitand the membrapg-and the
temperature sensor is mounted in the ceramic element. In this embodiment, no bolt is present

extenGAGRARUGh NS PRBOERT T Ee GERRCYRE drivetFECSTE Grit. FHE i€ty Bt Stacked
piezoglectrc efementsds assurech SarexampiR-bydee featine that theyareadhered wihoneanother

or th_e are arranged in a shell, or exoskeleton. Additionallhth__e pressure screw unit provides along the

longit ﬁgﬁﬁﬁs rom the construction of a fill-level measuring device
without the temperature sensor only i1in the features that a
certain element is zeplaced by a similar element with the
temperature sensor and additional connection  lines for
electrical contacting of the temperature sensor are present.
This facilitates the manufacture and offers the additional
advantage that no additional place for the temperature sensor is
regquired in the fill-level measuring device. The element, in
which the temperature sensor 1s  integrated, iz located
preferably in the vicinity of the driver/receiver unit, wherein
the vicinity comprises the region of the measuring device, which
lies between the oscillatable unit and the pressure screw unit.

The presgsure screw unit 1s, in such case, included within such

vicinity. In principle, any existing £ill-level measuring
device element, whose temperature adjusts to that of the medium,
is suitable for accommodating the temperature sensor. Small
deviations between temperature of the medium and temperature at
the site of the temperature sensor can, in the case of known

deviations, be taken into congideration in determining the

4a



force on the piezoelectric elements, whereby they are held together as a stack. Instead of the
collar-like element of the bolt in the case of a driver/receiver unit formed of annular piezoelectric
elements in the case of washer shaped piezoelectric elements without bolt, a ceramic element is

provideg{grelectrical ingyation hetween he piezoelegyic clemenis aod theapembiane gt the contact

piece. The ceramic element has preferably the same shape as the collar-like element of the bolt. In a
furthe-empoYRTEAOT tHedhvERtion MheltempBeratfiRrsensdr isehtEREPPIS tHIcerdific eféhfent. An

advangageous empodimentyprpyides that the cgramicselemant iz manufagtured fram a.semiganductor

material, that the ceramic element is provided on the surface facing the membrane as well as on the
surfacefaging tHe fitst P efdetriid @leffhit With S et e biiRg ahd thatthéRohiR detihicGelement
forms the temperaturesenser-Anpther embodiment of the invention comprises that the piezoelectric
elements of the driver/receiver unit have connection lines, that the temperature sensor likewise has
connection lines, that the pressure screw unit has cavities, and that the cavities in the pressure screw

unit sefve fonsseomeradaling theconneetian ines phiheiegoealaglic elemepisand the-egnrection
lines of the temperature sensor, | , ) ,
elements of the driver/receiver unit are connected with one
ancther via a bolt, that the bolt has a contact piece with a
contact surface with the membrane for transmitting the
oscillations, that the bolt is provided in the region between
the driver/receiver unit and the contact surface with the

membrane with a bore extending laterzlly to the longitudinal

axis, and that the temperature sensor is mounted in the bore.

The integration of the temperature sensor into the bolt is
egpecially advantageous, sgince this in direct contact with the
measured medium and thereby, temperature at the sgite of the
temperature sensoxr adjustg rapidly to that of the measured

medium.

In a further embodiment of the invention, the bore is located in
the collar-like element of the bolt between the driver/receiver
unit and the contact surface with the membrane laterally and

orthogonally to the longitudinal axis.

In an alternative embodiment, the bore isgs located in the bolt in

the rod-shaped element or in the rod-shaped element and the



For example, the connection lines are embodied as conductive traces on a flexible circuit board and
connected via solder tabs with the piezoelectric elements as well as with the temperature sensor. For
accommodating the lines on the other end of the pressure screw unit, where the electronics is located,
cavities are provided in the pressure screw unit, through which the connection lines, now embodied as
wire cGRAJABrS: 5 le @ iR dRBRESIvaiti§eods THdodhiReRt R teiipeFati® entbeis
mounteehib Hhe pregstire serendeniinl hisembocinentoffers thaadvaatapgedhaktie region.of the
fill-level measuring device, which contains the driver/receiver unit, remains unchanged. If temperature
sensor is mounted, for example, into the pressure screw unit from the side of the housing
acconfhsdargane atsctrbhics, thehonlyraborelin thdiplesslre stidwe Binif iBtheeesdary tiltstder to

insert hesterapgiatie seas@leAdieediauaifor die epnnactinn tnes isaoldegykad «Singethe
housin%l[i preferabl manuf%ctured of metal, and tg% housing is in contact with the medium, whose

r
tempetatire 1EHHE det&rmiR@H on e Sidk Fisving te oeeiiaBiif® B, Tt bontdat befeen the
mediuny ardtire tengarawire sensor istprodided viarthshagsing AWkirthedembedtinment oft-the fill-level

measing.deyige b thenyentian prgvidesdhat the filllgvel measuring deyice i3,a measuripg-device
for determining a predetermined fill level and the density of a medium with an oscillatory fork mounted
on theABmbriafe. PEmBSditherits of tRE fhiEntioh wilsidr BEexpifindd® greliéSdel b&S8d on the
appendéed=dsawing; e figarassaitehich show as follows: Fig. 1a fill-level measuring device of the state
of the art; Fig. 2a a detail view of a first embodiment of the driver/receiver unit and a first arrangement

of the temperature sensor;
In an additional embodiment of the invention, the bolt comprises

metal or ceramic. Preferably, the metal is stainliegg steel.

In a further embodiment of the £ili-level measuring device of

the invention, the temperature sensor is sintered in the bolt.

In a further embodiment of the invention, a ceramic element and
a contact piece with a contact surface with the membrane for
transmitting the oscillations to the membrane are provided in
the region between the driver/receiver unit and the membrane and

the temperature sensor is mounted in the ceramic element.

In this embodiment, no bolt is present extending through the
piezoelectric elements of the driver/receiver unit. The
integrity of the stacked piegoelectric elements is assured, for
example, by the feature that they are adhered with one another
or they are arranged in a shell, or exoskeleton. Additionally,

the pressure screw unit provides along the longitudinal axis a



Fig. 2b a detail view of a first embodiment of the driver/receiver unit and a second arrangement of the
temperature sensor; Fig. 3a a detail view of a second embodiment of the driver/receiver unit and a
third arrangement of the temperature sensor; Fig. 3b a detail view of a second embodiment of the

driver/geceiver Uit apda S%%%@&éﬁ%%‘ﬁ@?@t ol {he.lemperatyie Sesgr: kig.4a defall vigw,of an
alternative arrangement of the temperature sensor. Fig. 1 shows a section through a vibronic fill-level
measUitEEdd\ice 32fahé S&RE of the art; there is, consequently, no temperature sensor on the
fill-level measuring device 1. Construction of a vibronic fill-level measuring device 1 of the state of the

art will be explained based on the figure.
Instead of the collar-like element of the bolt in the case of a

driver/receiver unit formed of annular piezoelectric elements in
the case of washer shaped piezoelectric elements without bolt, a
ceramic element is provided £for electrical insulation between
the piezoelectric elements and the membrane, or the contact
piece. The ceramic element has preferably the same shape as the

collar-like element of the bolt.

In a further embodiment of the invention, the temperature sensor

is sintered into the ceramic element.

An advantageous embodiment provides that the ceramic element is
manufactured from a semiconductor material, that the ceranic
element is provided on the surface facing the membrane as well
as on the surface facing the first piezoelectric element with a
metal coating and that the coated ceramic element formg the

temperature sensor.

Another embodiment of the invention comprises that the
piezoelectric elements of the driver/receiver unit have
connection lines, that the temperature sensor likewise has
connection lineg, that the pressure screw unit has cavities, and
that the cavities in the pressure screw unit serve for
accommodating the cconnection lines of the piezoelectric elements

and the connection lines of the temperature sensor.



The housing 3 includes a housing insert 30, which is mounted in one of the two end regions of the
tubular housing 3. Such end region is sealed by the membrane 2, on which is secured the oscillatable
unit, which is embodied in this example as oscillatory fork 14. Located in the housing insert 30 is the

dfiverlﬁ%%eivg&% £ Whigh,In t@é%@ﬂlﬁi%ﬂf af%?{QQOdg?%”t &%8899?_" a3 ﬁtﬁﬁﬁﬁéiﬁ’?v@’hmh Is
composed of piezoelectri elements S adhered with one another arranged in a stack_ The
driver/racaiest (it Aisiclampeden sdetaadiddiioch thapmesse@ sckew smitdeand #is

membyang, 2 that the pressyre. serew UHLG causesa piesiress I the menmbrane oand the,membrane

2 is excited by the driver/receiver unit 4 to execute oscillations in the direction of the longitudinal axis 7

of the BLSAY 3, wiiek arcEaTsinted Wvtheldweilldtbhg forlend. PitangédbEtwesd thefprédstire
screwypit 6.and thedriverirecsiver ypil A-is grpedesial 60495 presswe fransfers The. doyer{eceiver

unit 4 1s connected with the membrane 2 via a contact piece 10a. Contact piece 10a is manufactured
of an iREGlatiRGIHAERAI, foPexahple PEFEMIE AnFRES Breféfdlfly a héVarpHare #ike Shape!8o that

the coptach suEface 10pyuth thesneribrang 2ds Jas0g sreughnimiderto, trapsfer the oscillations of
the driver/receiver unit 4 to the membrane 2 in such a manner that the membrane is not damaged. The

oscillations executed by the oscillatable unit 14 are received b the driver/receiver unit 4 and forwarded
to a coniroi/gvalyatien sal (neishonrd gubieh ilosataddorexanple tamkeusing deadoadthe end
region of the housing 3 opposite the membrane 2. The control/evaluation_unit evaluates the
oscillatin"2S Gt ds reduibhcy *Gripithae SAARY phadd-and adtbftaifBRRErERoRT thefe&ERing of a
predeterainegsfilbleveber therdensity oé thermgasuredsmediting. Figs.12a aag2b diselaseaifiigt option
for an embodiment (I)%th?jal‘ill-level measuringl_(ljevic%of the invention 1 with anpular piezoelectric
eleme W%Sﬁdatg bg HHE%%Egﬁ%§ e river/receiver unit, remains

unchanged. If temperature sensor is mounted, for example, into
the pressure screw unit from the gide of the housing
accommodating the electronics, then only a bore in the pressure
screw unit is necessary, in order to insert the temperature
sensor. A feedthrough for the connection lines is not required.
Since the housing is preferably manufactured of metal, and the
housing is in contact with the medium, whose temperature is to
be determined, on the side having the oscillatable unit, thermal
contact Dbetween the medium and the temperature gensor is

produced via the housing.

A further embodiment of the fill-level measuring device of the
invention provides that the fill-level measuring device i1is a
measuring device for determining a predetermined f£ill level and
the density of a medium with an oscillatory fork mounted on the

membrane.



The driver/receiver unit 4 is, in. such case, constructed of a plurality of annular piezoelectric elements
5 stacked on a bolt 9, whose end forms the pedestal 60, which transmits the pressure of the pressure
screw unit 6 to the driver/receiver unit 4. The pressure screw unit 6 seals the housing insert 30, in

whichii SRYRILIRCE VBN TIRHKR 8] ol sEiewed it Roltd s pmppaee of metal or
a ceramic suitable for transmission of oscillations. Bolt 9 includes besides the rod-sh ped element 91,
whichdek@dslfobAsRIthgthe ez orkrandgidménays iagetiidisin fiabirpsinted sitech collavwlike
element, 90 angd.g contact piece 10a. Preferably, rod shaped element 91, collar-like element 90 and
contact piece 10a are cast as one piece. In an alternative embodiment, the elements forming bolt 9 are
individually manufactured and subsequently joined. If the bolt 9 is manufactured of ceramic, then it is

produggd, for example; 1singGIM (srramic-injectipn melding) teghnqlegy-df Belt §iis aJpetal bolt, then
such is surrounded by a ceramic sleeve, in order not to short circuit the piezoelectric elements 5. The

preferably remispherically formed contact piece 10a serves for transmitting the oscillations of the

driverfreeeiversunig4 todhe membrane.g: The founded shapgtof theepmiacihiece 10a and the setting
of a prestress in the membrane 2 via the pressure screw unit 6 assure that there is always contact

between the memBiaHESs 4hERd EBRtact Pidce 308, s6 thatFatsmAting BPfEescilRfons iem the
driver/receiver unit4ig e merbrangg-eccurs safely at any time. Fig. 2a shows a lateral introduction
of the temperature sensor 8 into the bolt 9. The collar-like element 90 forms the bearing surface of the
stack of piezoelectric elements 5. In the collar-like element 90 of the bolt 9 is a lateral bore 11, in which

the teppgratpre sensorissdranged.g&he bols® is manufactdred ofumptad.ithen the temperatse sensor
8 is mounted, for Fg(amvple, in a ceramic housing, for electrical inscijlation.
river/recelver unit ~and a secon arrangement of the

temperature sensor;

Fig. 3a a detail wview of a second embodiment of the
driver/receiver unit and a third arrangement of the

temperature sensor;

Fig. 3b a detail view of a second embodiment of the
driver/receiver unit and a special embodiment of the

temperature sensor;

Fig. 4 a detail view of an alternative arrangement of the

temperature sensor.

Fig. 1 shows a section through a vibronic £ill-level measuring
device 1 of the state of the art; there is, consequently, no
temperature gensor on the fill-level measuring device 1.
Construction of a wvibronic f£ill-level measuring device 1 of the

state of the art will be explained based on the figure.



In a preferred embodiment, the temperature sensor 8 is sintered in the bore 11, i.e. bore 11 is sealed
by a ceramic plug, which was subjected to a sinter process after the mounting in the bolt 9. The
piezoelectric elements 5 have connection lines 13a, which serve for their voltage supply. The
connection lines 13a are led through cavities in the pressure screw unit 6 from the piezoelectric
elements 5 to the control/evaluation unit. The temperature sensor 8 is preferably a metal resistance
sensor, which is formed essentially of a meander shaped metal layer applied on a substrate. The
resistafice of.thes inetallayecisueaperature tependent: Prefébablytinvolved hereistaplatnum
meandgy, Tempegature, sensor 8 likawise has connecfipn fines 130, These are ded.,in ggyal manner as

in the case of the connectlon%{nes 3a of the piezoelectric e ements 5, through ‘%the pressure screw
unit 6. ERBePSUCH oE&ErsaRréugH-itte Samecavities; thirbugh wHich alsvethierconnigetion lines 13a of

the piezaelectricielements, biare,|ed -or separgie.cavities forthe connectiqn lings 13b of the
temperature sensor 8 are provided in the pressure screw unit 6. Fig. 2b shows a second example of

an embttfiment fotthe dirangementofthetemperatiife SENSORS in“thesBaoit §“In*Sudh Ease, the bore is
not laterally,extending insthe collardike.glement 90 of the belt 9 Instead thedad-shaped-element 91. is
provided with a %Qre dextendingtcer}grally along its ﬁlor}gitydinal axis and cgntinuin% iqtg the collar-like
element D0°TH 80 Wa the termpératare’ Sendbr 8 saited e Boreis iR direct cotact with the
contackpiece10a, Sodhakar optimal heat transfen to theroscillatablerunit 444s assured. An advantage
in the case of such embodiment is that the connection lines 13b of the temperature sensor 8 can be
led, isolated from the connection lines 13a of the piezoelectric elements 5, through a bore in the
pressufé scréfi iisit 6 consrhunicatingwith itfe béreinde bolt:ctheassembly éfevibeonic fill-level

measuring device 1, with the lemperatuke sensorg requires, compargd with,assembly without the
temperature sensor 8, only the replacement of a bolt 9 without the temperature sensor with a bolt 9

with intEGrREd térmbefattife!8&[scr 8 5RahHE Fodifying 6f THECAAGEs 6f thepressure screw unit 6.

The intradustion ©f the teraperatdre 5enNser-8 ita tha-belt 9-0ffers the advantagethatthe.temperature

sensor 8 is integrated ( . . - . ‘ .
oscillaticons in the direcitiion of the longitudinal axis 7 of the

housing 2, which are transmitted to the oscillatory fork 14.
Arranged between the pressure screw unit © and the

driver/receiver unit 4 is a pedestal 60 for pressure transfer.

The driver/recelver unit 4 is connected with the membrane 2 via
& contact piece 10a. Contact piece 10a is manufactured of an
insulating material, for example, ceramic, and has preferably a
hemisphere-like shape, 30 that the contact surface 10b with the
membrane 2 is large enough, in order to transfer the

oscillations of the driver/receilver unit 4 to the membrane 2 in

such a manner that the membrane 1s not damaged.

The cscililations executed by the oscillatable unit 14 are

received b the driver/receiver unit 4 and forwarded to a

h

control/evaluaticon unit {(not shown), which is located, for

exampls, in a housing head on the end region of the housing 3
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in an existing component and, thus, except for the temperature sensor 8, no additional components
are necessary. This, on the one hand, saves costs and, on the other hand, no additional steps or steps
differing from conventional manufacturing steps are necessary for assembling the components. Figs.
3a and 3b show a second embodiment of the vib onic fill-level measuring device 1 with a
driver/receiver unit 4 embodied as a stack drive without bolt and a temperature sensor B. While the
piezoelectric elements 5 described in Fig. 2 are stacked on a bolt 9, the piezoelectric elements 5 of the
driver/receiver Uit d aré'SHREEE exampies of mbBEIMENETOR MdUhting: foréiéatipiefield together

by adhesive-honds gr.a shell,ar exeskelaton, Afleeassemblyofithefil-level measueng device 1 is
complete, the pressure screw unit 6 assures that the components are held to eé{we;. he installation of
the driv8retBRRT tRite otEGsVia Fhdiéing Fsert 36, Which i§ W&?ﬁ%ﬁ%%a end region of the
tubulan heusing 3 sealed bythe-membrane 2= istheftooreof the cup shaped housing insert 30 is the
metal contact piece 10a for transmitting the oscillations of the driver/receiver unit to the membrane 2.
For example, it is screwed into the floor. Between the contact piece 10a and the piezoelectric elements
S is a caramic element 12 farielettrical instilation, whichois ddhered withh théieemactgieég<0a and the

lowest pigzoeleclric %%%‘%ﬂ%lﬁ% PIESSWE SCEew;unit,6 exercises via the pedestal 60 pressure on the
driver/receiver unit 4 and assures, so, a fixed installed

piezoelectric elements 5 and a temperature sensor 6.

The driver/receiver unit 4 is, in such case, constructed of a

plurality of annular piezoelectric elements 5 stacked on a bolt

9, whose end forms the pedestal €0, which transmits the pressure

of the pressure screw unit 6 to the driver/receiver unit 4. The

pressure screw unit 6 seals the housing insert 30, in which the

driver/receiver unit 4 is mounted and the bolt & is screwed 1in.

Bolt 9 is composed of metal or a ceramic suitable for
transmission of oscillations. Bolt 9 includes besides the rod-
shaped element 91, which serves for holding the plezoelectric
elements 5 together in theilr mounted state, a collar—-like
element 90 and a contact piece 10a. Preferably, rod shaped
element 91, collar-like element 20 and contact piece 10a are
cast as one piece. In an alternative embodiment, the elements
forming bolt ¢ are individually manufactured and subseguently
joined. If the bolt ¢ is manufactured of ceramic, then it is
produced, for example, using CIM {ceramic injection molding)
technology. If bolt 9 is & metal bolt, then such is surrounded
by a ceramic sleeve, in order not to short circuit the
piezoelectric elements 5. The preferably hemispherically formed
contact plece 10a serves for transmitting the osclllations of

the driver/receiver unit 4 to the membrane 2. The rounded shape
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position of the membrane 2 with prestress in the housing 3. Additionally, the pressure screw unit 6
seals the housing insert 30 on its open side relative to the housing 3. The temperature sensor 8 is, in
the example of an embodiment illustrated in Fig. 3a, integrated into the ceramic element 12, wherein it
is preferably mounted in a lateral bore. For example, the temperature sensor 8 is sintered in the
ceramic element 12, i.e. the bore is sealed by a ceramic plug, which was subjected to a sinter process
after the mounting on the ceramic element 12. In an alternative embodiment, the integration of the
temperafure sensorig:otcursdnthe Mrarufdcture of tHie carantié elemBAt 12 #§ the-fort 6f applying an

intefmﬁ%%%nzf%%ampée?qfe@@ﬂ%ms The,ceramic element 12 isiselated-enly by the contact

piece 10a from the membrane 2. Since it is a metal contact piece 10a, thermal c_oupling of the ceramic

elemert I Kith Shé MEdiuit S483ured vid BRC AREATbrand™ ThHetcérantie elemefit £2 f'an

established campopent af avibronicfillevel measusingdeyice-2withadhered stack drive, so that the
temperature sensor 8 is integrated in a space saving manner in an existi Qomggnglqt. No housing for
the temPer&furé Sersby 8lis'Hetessary” sinte fﬁ%ﬂ&%%&ﬁﬁc le Cé:rﬁ\lfv%icgnari]f%s*%tegra?e&f is already
electricallydnsulating. In an alternative embodiment shown in Fig. 3b, the temperature sensor 8 is
formed by the ceramic element 12 itself, in that a semiconductor material is placed in the ceramic
material and the ceramic element 12 is coated with a metal on the lateral surface facing the
membrang 2 as welkasson the tateral surfacedfacingthe pleZdeteciiititernenisss st driver/receiver

unit. Instead f,conpectiog lines,13b, anaptiofis that e metal layess are provided wisolder tabs,

via which they are connected with conductive traces on a circuit board, wherein likewise conductive
traces arergrovidetfor tie eiredit board iGrahs fié7delectfie eemefts’s. 10 the

collar~like element 90 of the bolt 9 is a lateral bore 11, in
which the temperature sensor 8§ is arranged. If the bolt 9 is
manufactured of metal, then the temperature sensor 8 is mounted,
for example, in a ceramic housing, for electrical insulation.
In a preferred embodiment, the temperature sensor 8 is sinteresd
in the bore 11, i.e. bore 11 is sealed by a ceramic plug, which
was subjected to a sinter process after the mounting in the bolt

9.

The piezocelectric elements 5 have connection lines 13a, which
serve for their voltage supply. The connectlion lines 13a are
laed through cavities in the pressure screw unit & from the
piezoelectric elements 5 to the control/evaluation unit. The
temperature sensor 8§ is preferably a metal resistance sensor,
which is formed essentially of & meander shaped metal layer
applied on a substrate. The resistance of the metal layer is
temperature dependent. Preferably inveolved here 1s a platinum
meander. Temperature sensor 8 likewise has connection lines
13b. These are led, in equal manner as in the case of the

connection lines 13a of the piezoelectric elements 5, through
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Fig. 4 shows a further example of an arrangement of the temperature sensor 8, which is an option both
in connection with the, for example, adhered stack drive without bolt 9 as well as also in connection
with the annular piezoelectric elements 5 stacked on the bolt 9. The temperature sensor 8 is
integrated, in such case, into the pressure screw unit 6. The thermal contact with the medium, whose
temperature is to be determined, is produced via the metal housing 3, so that the temperature sensor
8, in spite of the, in comparison with the other examples of embodiments, greater distance to the
mediurk;: defarafines its Iemperatiie redativély exactlys \Rélathis exacthmeans, imsuchrégse that the

deviations between actual temperatyre of the-medium,,and determingd temperature,of the medium lie
within usual specifications.” List of Reference Characters 111-level measuring device 2membrane
3hou§ﬁ§ﬁﬁﬂﬁéﬁﬁéé§9e@&ﬁﬁeﬂtS 5 are lead, or separate cavities for the

connecticn lines 13h of the Temperature sensor 8 are provided in

the pressure screw unit 5.

Fig. 2b shows a second example of an embodiment for the
arrangement of the temperature sensor & in the boit 9. In such
case, the bore is not laterally extending in the collar-liike
element 90 of the bolt 8. Instead, the rod-shaped element 91 is
provided with a bore extending centrally along its longitudinal
axis and continuing into the collar-like element 90. In such
way, the temperature sensor 8 inserted in the bore is in direct
contact with the contact piece 10a, so that an optimal heat

transfer to the oscillatable unit 14 is zssured. An advantage

in the case of such embodiment is that the connection linss 13b

<

of the temperature senscr £ can be led, isclated from the
connection lines 13a of the plezoelectric elements 5, through a
bore in the pressure screw unit ¢ communicating with the bore in

the bolt 9.

The assembly of a vibronic fill-level measuring device 1 with
the temperature ssnsor 8 regquires, compared with assembly
without the temperature senscr €, only the replacement of a bolt
& without the temperature sensor with a bolt 9 with integrated
temperature szensor 8 and the modifving cf the cavities of the

pressure screw unit 6.

The introduction of the temperature sensor 8 1nto the bolt 9

offers the advantage that the temperature sensor 8 is integrated

13



Spiezoelectric elements 6pressure screw unit 7longitudinal axis 8temperature sensor 9bolt 10a contact
piece I0b contact surface 11bore

in an existing component and, thus, except for the temperature
sensor 8, no additional components are necessary. This, on the
one hand, saves costs and, on the other hand, no additiconal
steps or steps differing from conventional manufacturing steps

are necessary for assembling the components.

Figs. 3a and 3b show a second embodiment of the wvibronic fiil-
level measuring device 1 with a driver/receiver unit 4 embodied
zs a stack drive without bolt and a temperature senscor 8. While
the plezoelectric elements 5 described in Fig. 2 are stacked on
a bolt 9, the piezoelectric elements 5 of the driver/receiver
unit 4 are, in these examples of embodiments for mounting, for
~example, held together by adhesive bonds or a shell, or
exoskeleton. After assembly of the fill-level measuring device
1 is complete, the pressure screw unit 6 assures that the

components are held together.

The installation of the driver/receiver unit 4 occurs via a
housing insert 30, which i1s mounted in that end region of the
tubular housing 3 sealed by the membrane 2. In the floor of the
cup shaped housing insert 30 is the metal contact plece 1Ca for
transmitting the oscillations of the driver/recelver unit to the
membrane 2. For example, it is screwed into the flcoor. Betwesn
the contact piece 10a and the piezoelectric elements 5 is a
ceramic element 12 for electrical insulaticn, which 1s adhered
with the contact piece 10a and the lowest pilezoelectric element
5.

The pressure screw unit 6 exercises via the pedestal 60 pressure

on the driver/receiver unit 4 and assures, so, a fixed installed
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12ceramic element 13a connection lines of the piezoelements 13b connection lines of the temperature
sensor 14oscillatable unit/ oscillatory fork 30housing insert 60pedestal 90collar-like element

position of the membrane 2 with prestress in the housing 3.
Additionally, the pressure screw unit & seals the housing insert

20 on its open side relative to the housing 3.

The temperature sensor 8 1s, in the example of an embodiment
illustrated in Fig. 3a, integrated into the ceramic element 12,
wherein it is preferably mounted in a lateral bore. For
example, the temperature sensor 8 1s sintered in the ceramic
element 12, i.e. the bore is sesaled by a ceramic plug, which was
subjected to a sinter process after the mounting on the ceramic
element 12. In an alternative embodiment, the integration of
the temperature sensor 8 occurs in the manufacture of the
ceramic element 12 in the form cf applying an intermediate
layer, for example, of platinum. The ceramic element 1Z is
isclated only by the contact piece 10a from the membrane 2.
Since it is a metal contact plece 10a, thermal coupling of the
ceramic element 12 with the medium is assured via ths membrane

2.

=

he ceramic element 12 is an established component of a vibronic
fill-level measuring device 1 with adhered stack drive, so that
the temperature sensor 8 is integrated in a space saving manner
in an existing component. Wo housing for the temperature sensor
8 is necessary, since the ceramic element, in which 1t is

integrated, is already electrically insulating.

In an alternative embodiment shown in Fig. 3b, the temperaturs
sensor 8 is formed by the ceramic element 12 itself, in that a
semiconducter material i1s placed in the ceramic material and the

ceramic element 12 is coated with a metal on the lateral surface
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91rod shaped element Claims 1.Fill-level measuring device (1) for determining fill level and the
density of a medium in a container or a pipeline, comprising: a membrane (2), which is placed in
such a manner on one of the two end regions of a tubular housing (3) that it seals the housing (3) on

such end region; an oscillatable unit (14) placed on the side of the membrane (2) facing away from
the housing (3);

facing the membrane 2 as well as on the lateral surface facing
the piezoelectric elements 5 of the driver/receiver unit.
Instead of connection lines 13b, an option is that the metal
layers are provided with solder tabks, wvia which they are
connected with conductive Ltraces on a circuit board, whereln
likewlse conductive traces are provided on the circuit board for

the plezoelactric elements 5.

Fig. 4 shows a further example of an arrangement of the
tenperature sensor 8, which i1s an option both in connection with
the, for sxample, adhered stack drive without bolt 9 as well as
also in connection with the annular pilezoeleciric elements 5

stacked on the bolt 9. The temperature senscr 8§ 1s integrated,

in such case, into the pressure screw unit &. Thes thermal
contact with the medium, whose temperature 1s to be determined,
is produced via the metal housing 3, so that the temperature

sensor 8, in spite of the, in comparison with the other examples
of embodiments, greater distance to the medium, determines its
temperature relatively exactly. Relative exactly means, in such
case that the deviations between actual temperature of the
medium and determined tempsrature of the medium lie within usual

specifications.
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a driver/receiver unit (4), which is composed of a plurality of piezoelectric elements (5) arranged in a
stack; wherein the driver/receiver unit (4) is placed via a pressure screw unit (6) in such a manner in
the housing (3) that it oscillates in the direction of the longitudinal axis (7) of the housing (3) between
the membrane (2) and the pressure screw unit (6), whereby it excites the oscillatable unit (14) via the
membrane (2) to execute oscillations; a control/evaluation unit, which evaluates amplitude,
frequency, and/or phase of the oscillations of the oscillatable unit (14); and a temperature sensor
(8) for determining temperature-éftheSthedifuifi F =1 CwHePSirtRE mperature sensor (8) is integrated in
a ceramic element (12), bolt (9) or in the pressure screw unit (6), which are in thermal contact with the
medium via the membrane (2) or the housing (3), wherein the ceramic element (12), the bolt (9) or the
pressute scréwt tnit {BY Sre 6 3Btectéd thiat'the scillatable unit (14) oscillates unimpaired by the
temperature sersor{8% 2. Fill-level measuring device as claimed in claim 1,

3 housing

B

driver/raceiver unit
piezoelectric elements
pressure screw unit

longitudinal axis

o =l o U

temperature Sensor

(Xe}

bolt

10a contact plece

10b contact surface

11 bore

iz ceramic element

13a connection lines of the pilezoelements

13 connection lines of the temperaturs sensor

14 <

o

cillatabls unit/ oscillatory fork
30 housing insert

&0 pedestal

o0 collar-like element

91 rod shaped element
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wherein the piezoelectric elements (5) of the driver/receiver unit (4) are connected with one
anothervia a bolt (9), the bolt (9) has a contact piece (10a) with a contact surface (10b) with the
membrane (2) for transmitting the oscillations, the bolt (9) is provided with a bore (11) and the
temperature sensor (8) is mounted in the bore (11). 3. Fill-level measuring device as claimed in claim
2, whereindhgibre in the bolt (9) is located in the collar-like element (90) between the driver/receiver
unit (4) and the contact surface (10b) with the membrane (2) laterally and perpendicularly to the

longitudinal axis (7). 4. Fill-level measuring device as claimed in claim 2,
1. Fill-level measuring device (1} for determining £ill

level and the density of a medium in a contalner or a
pipeline, comprising:

a membrane {2}, which is placed in such a manner on one
of the two end regions of a tubular hcusing (3) that it seals
the housing (3) on such end region;

an ogcillatable unit (14) placed on the side of the
membrane {(2) facing away from the housing (3);

a driver/receiver unit (4), which is composed of a
plurality of piezoelectric elements (5) arranged in a stack;
wherein the driver/receiver unit (4) is placed via a pressure
screw unit (6) in such a manner in the housging (3) that it
ogcillates in the directicn of the longitudinal axis (7)) of
the housing ({3) betwean the membrane (2) and the pressure
screw unit (6), whereby it excites the oscillatable unit (14)
via the membrane (2) to execute oscillations;

a control/evaluation unit, which evaluates amplitude,
frequency, and/or  phase of the cacillations of the
oscillatable unit (14); and

a temperature gensor (8) for determining temperature of
the medium,

whereln the temperature senscr (8) l1s integrated in a
ceramic element (1Z), bolt (2) cor in the pressure screw unit
(6), which are in thermal contact with the medium via the
membrane (2) or the housing (3), wherein the ceramic element
(12}, the belt (8} or the pressure sgcorew unit (6) are so
gelected that the oscillatable unit (14) cscillates unimpaired

by the temperature sensor (8).

2. Fill-level measuring device as claimed in claim 1,
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wherein the bore in the bolt (9) is located in the rod-shaped element (91) or in the rod-shaped element
(91) and the collar-like element (90) between the driver/receiver unit (4) and the membrane (2) and
extends in the direction of the longitudinal axis (7). 5. Fill-level measuring device as claimed in claim 2,

3 or 4, whetelndhe belt{94ip pagulaciied ahmetal.y ceiamice G.fell-igusl daoasiing device as

claimed in at least one of Claims 2-5, wherein the temperature sensor (8) is sintered in the bolt (9). 7.
Fill-level ii@suriny devie £OBBRAEEM Ui LHherBR e ceamicel&ifeht (12) ant contact
piece (10&)aikith a ebntaetssudaces(liCiy) twithitheemeimhbeane 2y for ransmitting thewsstifations to the

membfa”e(i%)a@f%@yidéﬁei%@aﬁgﬂ@ @@SW%&t&ergﬂgﬁrJ%@r%t ghand the membrane (2),

and the tem e sensor. (8) is mq in the ceramic eJemen I(1 2) 8 Fill-level easurlng device
1 th
as clalme§|n CI%ll'lﬁ{ ? g provi Wltlpl E)o:lfe J.eLm) :!i temperarg
sensor (8) is mounted in the bore (11).
3. Fill-level measuring device as claimed in claim 2,

wherein the bore in the bolt (9) is located in the collar-like
element (90} between the driver/receiver unit (4) and the
contact surface (10b) with the membrane (2) laterally and

perpendicularly to the longitudinal axis (7).

4. Fill-level measuring device as claimed in claim 2,
wherein the bore in the bolt (9) is located in the rod-shaped
element (91} or in the rod-shaped element (91) and the collar-
like element (90) between the driver/receiver unit (4) and the
membrane {2) and extends in the direction of the longitudinal

axis (7).

5. Fill-level measuring device as claimed in claim 2, 3 or 4,

wherein the bolt (9) is manufactured of metal or ceramic.
6. Fill-level measuring device as claimed in at least one of

claimg 2-%, wherein the temperature sensor (8} is sintered in
the bolt (9).
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wherein the temperature sensor (8) is sintered in the ceramic element (12). 9. Fill-level measuring
device as claimed in claiml, wherein the ceramic element (12) is manufactured from a semiconductor
material, the ceramic element (12) is provided on the surface facing the membrane (2) as well as on

the surface facing:thefirst piezoejectdc element with.a metal coatingand the coated,ceramic element
(12) forms the temperature sensor (8). 10. Fill-level measuring device as claimed in at Ie?st one of the
h

preceding BREHTS vhetdifi t7E pRivbRlethil 8idmenté (578t hé difvatiaceiver GRft (4)174Ve connection
lines (13a)thehenmperaturessansory8Y kewiselids comhbbtiotrlines@sbyahe prédsurefserew unit (6)

has cavities; andthe-cayties in the-pressuye ssrew ubitdGhsepiefar acepminedating thr gonnection
ines (13a), of the piezoeleciria elements (5).and the connection lipes (13b) of the temperature sensor
(8). 11. Fil Jeve meas@rlng device as claimed in at least one of the preceding claims, wherein the
fill-level meastrAglelfce (B16 atheasariRg TRk farsteimining ahregetifinéd fillével and the
density of aengdiumanighantosciliatory fork (14) mounted on the membrane (2).

8, Pill-level measuring device as claimed in claim 1,
wherein the temperature sensor (8) is sintered in the ceramic

element (12).

9. Fill-level measuring device as claimed in claim 1,
wherein the ceramic element (12) is manufactured Zfrom a
semiconductor material, the ceramic element (12) is provided
on the sgurface facing the membrane (2) as well as on the
surface facing the first pileroelectric element with a metal
coating and the coated ceramic element (12) £forms the

temperature senscr (8).

10. Fill-level measuring device as claimed in at least one of
the preceding c¢laimg, wherein the piezoelectric elements (5)
of the driver/receiver unit (4) have connection lineg (1l3a)the

temperature sensor (8) likewise has connection lines (13b)
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FILL-LEVEL MEASURING DEVICE Abstract The invention relates to a till-lever measuring device (1) a
membrane (2), which is placed in such a manner on one of t two end region of a tubular housing (3)
that It seals the housing (3) on such end region, with an oscillatable unit (14) placed on the side of the

membrang (@) Iapiig.avey iy he ieusing, (4t adriverirecelysr uplt (Mg ds egmposed of a

plurality of piezoelectric elements (5) arranged in a stack, wherein the driver/receiver unit (4) is placed
via a pres$tie s&EHPaRE6) fFE6h athahnef il the RbtiSing 0% thaf R IERARRES R the-Brection of the
longitudinalcexis £} ohtheihmsingl (@) betdeemthephemimbaet(2) and thegpressuté )sceewt unit (6),

whereby it-gxcites the-escillatable . unit {14) viasthespembranes(2) 1o exegytg-oseillations, with a
control/evaluation unit, which evaluates amplitude, frequency and/or phase of the oscillations of the
oscillatable unit (14) and with a temperature sensor (8) for determining temperature of the medium.
The invenfidn indddés Hsaethetepmperangedsaniser (8Fisihtagrated i & fill-legsitmeasuriig
deviceelerpgat %&@nwhmm@ thermalcontagtavith: the mediumnvia the- membBrane-2) or the

hOU&hg(3Lﬂﬁh§gﬂﬂtﬁg gEgg(%%Vace for determining a predetermined £i1l1
level and the density of a medium with an oscillatory fork

(14) mounted on the membrane (2).
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IS so selected that the oscillatable unit) oscillates unimpaired by the temperature sensor (8). (Fig.

FILL-LEVEL MEASURING DEVICE

The invention reiate

n

Pk

a membrane (2), which is placed 1in such a manner on one of the
two end region of & tubuiar housing {(2) that it seals the

ey

cusing {3} on such end region, with an oscilliatable unit {14}

placed orn the side of the membrane {2 facing away Ifrom the

housing (3), with & driver/receliver unit (4), which is composed

unit (6}, whereby 1t excites the o¢scillatable unit (14) viz ths
membrane {7 to execute cosgillations, with a control/evaluation

il L

unit, which evaluates ampiitude, Ifreguency and/or phase of the

]

iliatiocns of the oscillatable unit (14F and with =

temperature sensor (8 for deltermining temperature of the
medium. The invention includes that the tempesrature sensor (8]
ig integrated in a fill-level measuring device {1} element {12,
9, 8), which is in thermal contact with the medium via the
membrane {2} or the housing (3}, wherein the eiement (12, &, 9

is s0 selected that the cscilllatables unit (14) oscillates

unimpaired by the temp=rature sanscor (8],
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