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Description 

The  invention  relates  to  an  apparatus  for  measur- 
ing  the  level  of  the  interface  between  two  different 
media  in  a  reservoir  comprising  a  vibratory  element 
mounted  in  said  reservoir  and  adapted  to  contact  both 
media  on  all  sides  of  said  element,  and  an  amplifier 
circuit  which  together  with  the  vibratory  element 
forms  an  oscillator  circuit  in  which  the  vibratory  ele- 
ment  is  the  frequency  determining  part,  wherein  the 
vibratory  element  makes  f  lexural  vibrations  at  a  reso- 
nance  frequency,  and  a  processing  unit  for  measuring 
the  momentary  resonance  frequency  of  the  vibratory 
element  and  for  deriving  the  level  of  the  interface  with 
respect  to  the  vibratory  element  from  said  momentary 
resonance  frequency  by  means  of  the  predetermined 
course  of  the  resonance  frequency  in  dependence  on 
the  depth  of  immersion  of  the  vibratory  element  in  the 
lower  medium. 

Such  an  apparatus  is  disclosed  in  the  article  "Vib- 
ratory  proces  control  transducers"  by  R.M.  Langdon, 
Electronic  Engineering,  vol.  53,  nr.  659,  November 
1981,  pages  159-168.  In  this  known  apparatus  the 
vibratory  element  is  made  as  a  rigid  metal  rod  or  tube 
with  a  piezo-electric  transducer  attached  to  it  to  gen- 
erate  flexural  vibrations.  This  rod  or  tube  extends 
along  the  whole  height  of  the  reservoir  and  the  reso- 
nance  frequency  is  approximately  linearly  dependent 
on  the  fraction  of  the  rod  or  tube  immersed  in  one  of 
the  mediums.  However  in  view  of  the  required  length 
of  the  rod  or  tube,  the  rod  or  tube  is  vibrating  at  a  rela- 
tively  high  frequency  so  that  a  number  of  standing 
waves  will  be  present  on  the  tube  which  produce  vib- 
rational  nodes  at  intervals  along  its  length.  Such  vib- 
rational  nodes  have  the  disadvantage  that  the 
sensitivity  of  frequency  to  level  change  is  low  in  the 
vicinity  of  these  nodes.  Compensating  this  sensitivity 
variation  is  rather  complicated.  Moreover,  the  accu- 
racy  of  the  level  measurement  is  relatively  low. 

FR-A-1.  173.364  discloses  an  electronic  level 
indicating  apparatus  provided  with  a  vibratory  ele- 
ment  which  is  connected  to  a  positioning  device  con- 
trolled  by  a  processing  unit.  This  positioning  device  is 
adapted  to  move  the  vibratory  element  along  the 
whole  height  of  the  reservoir  and  to  provide  a  position 
signal  to  the  processing  unit  representing  the  heigth 
position  of  the  vibratory  element  in  the  reservoir. 
However,  in  this  known  apparatus  the  vibratory  ele- 
ment  is  made  as  a  wire  1  tuned  to  resonance.  When 
the  wire  1  is  immersed  in  the  liquid,  the  liquid  causes 
a  substantial  decrease  in  signal  voltage.  At  an  immer- 
sion  depth  of  3,1  mm,  the  signal  disappears  com- 
pletely. 

The  invention  aims  to  provide  an  apparatus  of  the 
above  mentioned  type  for  measuring  the  level  of  the 
interface  between  both  media  with  a  high  accuracy 
and  a  high  sensitivity  along  the  whole  height  of  the 
reservoir  and  having  a  relatively  simple  construction. 

To  this  end  the  apparatus  according  to  the  inven- 
tion  is  characterized  in  that  the  vibratory  element  is 
made  as  a  plate-like  element  with  a  very  small  size 
with  respect  to  the  height  of  the  reservoir  and  in  that 

5  the  vibratory  element  is  connected  to  a  positioning 
device  controlled  by  the  processing  unit,  said  posi- 
tioning  device  adapted  to  move  the  vibratory  element 
along  the  whole  height  of  the  reservoir  and  to  provide 
a  position  signal  to  the  processing  unit  representing 

10  the  height  of  the  vibratory  element  in  the  reservoir. 
In  this  manner  the  sensitivity  of  the  apparatus  will 

be  the  same  along  the  whole  height  of  the  reservoir 
and  the  accuracy  and  sensitivity  will  be  high.  Further 
the  apparatus  can  for  example  be  used  to  measure 

15  the  level  of  the  interface  between  a  liquid  and  the  air 
or  gas  above  this  liquid.  It  is  also  possible  to  measure 
the  level  of  the  interface  between  two  non-mixing 
liquids  in  the  reservoir.  The  apparatus  according  to 
the  invention  can  also  be  used  as  a  level  detector.  For 

20  this  application  the  positioning  device  may  position 
the  vibratory  element  at  a  certain  height  in  the  reser- 
voir  and  as  soon  as  during  filling  the  reservoir  the 
liquid  contacts  the  vibratory  element  a  frequency 
change  will  occur  which  frequency  change  can  be 

25  determined  by  the  processing  unit.  The  processing 
unit  will  subsequently  stop  the  filling  operation.  As 
soon  as  the  filling  operation  has  actually  been  stop- 
ped,  the  processing  unit  can  measure  and  indicate  the 
level  of  the  liquid  with  high  accuracy. 

30  According  to  a  favourable  embodiment  the  pro- 
cessing  unit  is  adapted  to  control  the  positioning 
device  in  such  a  manner  that  the  vibratory  element  fol- 
lows  the  interface  between  both  media.  In  this  manner 
the  apparatus  can  be  used  as  a  liquid  level  gauge  with 

35  high  accuracy. 
The  apparatus  according  to  the  invention  shows 

the  advantage  that  the  requirements  for  the  resolution 
of  the  positioning  device  are  relatively  low  because 
the  level  of  the  interface  with  respect  to  the  vibratory 

40  element  can  be  determined  with  high  resolution.  The 
positioning  device  should  only  be  adapted  to  move 
the  vibratory  element  in  the  height  direction  with  high 
accuracy  but  may  do  so  with  rough  steps  with  a 
maximum  extent  equal  to  the  height  of  the  vibratory 

45  element. 
According  to  a  favourable  embodiment  of  the 

invention  the  processing  unit  is  adapted  to  control  the 
positioning  device  in  such  a  manner  that  the  vibratory 
element  is  moved  into  a  position  at  the  height  of  the 

so  interface  between  the  first  and  second  media,  where- 
after  the  positioning  device  is  stopped  in  this  position, 
wherein  the  processing  unit  monitors  the  resonance 
frequency  of  the  vibratory  element  and  provides  an 
alarm  signal  if  the  resonance  frequency  indicates  a 

55  fall  of  the  interface.  In  this  manner  the  reservoir  can 
be  checked  on  leakage  with  high  accuracy. 

In  order  to  eliminate  errors  due  to  contamination 
of  the  vibratory  element  or  the  like,  the  processing  unit 

2 
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is  adapted  to  control  the  positioning  device  in  such  a 
manner  that  the  vibratory  element  is  fully  in  the  first 
medium  and  in  the  second  medium,  respectively, 
wherein  the  processing  unit  measures  and  stores  the 
corresponding  resonance  frequencies  of  the  vibrat- 
ory  element  in  order  to  make  recalibration  possible. 

In  the  apparatus  according  to  the  invention,  tem- 
perature  effects  can  be  simply  compensated  by 
mounting  a  temperature  sensor  at  the  location  of  the 
vibratory  element,  which  temperature  sensor  controls 
a  temperature  circuit  supplying  a  signal  depending  on 
the  temperature  to  the  processing  unit  for  making  a 
temperature  compensation  at  the  level  measurement 
of  the  interface. 

The  invention  will  be  further  explained  by  refer- 
ence  to  the  drawings  in  which  an  embodiment  of  the 
apparatus  according  to  the  invention  is  schematically 
shown. 

Fig.  1  schematically  shows  a  storage  tank  with  a 
standpipe  wherein  an  embodiment  of  the 
apparatus  according  to  the  invention  is  provided. 
Fig.  2  shows  an  alternative  embodiment  of  the 
apparatus  according  to  the  invention  in  a  simpli- 
fied  manner. 
Fig.  3  schematically  shows  the  apparatus  of  fig. 
1. 
Fig.  4  shows  in  a  more  detailed  manner  the  part 
of  the  apparatus  of  fig.  1  which  is  inside  the  reser- 
voir. 
Fig.  5  shows  the  vibratory  element  of  the 
apparatus  of  fig.  1  in  detail. 
Fig.  6  shows  an  alternative  embodiment  of  the 
vibratory  element  of  the  apparatus  according  to 
the  invention. 
Fig.  7  shows  a  qualitative  example  of  the  course 
of  the  resonance  frequency  of  the  vibratory  ele- 
ment  in  dependence  on  the  depth  of  immersion. 
Referring  to  fig.  1  there  is  schematically  shown  a 

standpipe  1  in  a  reservoir  1',  such  as  for  example  a 
liquid  storage  tank.  In  the  standpipe  1  shown  at  a 
larger  scale  in  fig.  3,  and  open  probe  2  is  movable 
upwards  and  downwards  by  means  of  a  positioning 
device  3.  The  positioning  device  3  comprises  a 
schematically  indicated  drum  4  on  which  a  cable  5  is 
wound,  the  probe  2  being  suspended  at  the  end  of  the 
cable  5.  The  drum  4  can  be  driven  by  a  schematically 
indicated  motor  6  controlled  by  a  processing  unit  7. 
The  processing  unit  7  can  determine  the  length  of  the 
cable  5  paid  out. 

Fig.  4  shows  the  part  of  the  apparatus  which  is 
inside  the  probe  2.  The  probe  2  is  provided  with  a  vib- 
ratory  membrane  8  shown  in  fig.  5  in  detail.  In  the  des- 
cribed  embodiment  the  membrane  8  consists  of  two 
ceramic  piezo  electric  discs  9,  10  which  for  practical 
reasons  have  a  diameter  of  20-70  mm,  for  example  30 
mm,  and  which  are  attached  to  each  other  with  main 
surfaces  of  the  same  polarity.  In  stead  of  a  disc-like 
membrane  8  it  is  also  possible  to  use  a  membrane 

with  a  different  shape,  such  as  for  example  rectangu- 
lar  or  square. 

As  indicated  in  fig.  5a  electrodes  11,  12  are  pro- 
vided  on  the  outer  surfaces  of  the  membrane  8,  by 

5  means  of  which  electrodes  the  membrane  8  is  con- 
nected  in  an  oscillator  circuit  13.  In  operation  the 
membrane  8  will  make  flexural  vibrations  as 
schematically  indicated  in  fig.  5c.  In  fig.  5b  the  node 
line  of  the  membrane  8  is  indicated  by  a  dashed  line 

10  14.  The  membrane  8  is  suspended  in  a  verticle  posi- 
tion  in  the  probe  2  in  a  point  of  this  node  line.  By  sur- 
pressing  higher  frequencies  in  the  oscillator  13  in  a 
suitable  manner,  the  flexural  vibrations  of  the  mem- 
brane  8  are  restricted  to  the  first  vibratory  mode  for 

15  which  the  indicated  node  line  14  applies.  For  such  vib- 
rations  there  is  substantially  no  flow  of  the  medium 
from  one  side  of  the  membrane  8  to  the  other  side.  An 
example  of  a  square  membrane  24  is  shown  in  fig.  6. 
Such  a  square  membrane  24  has  the  advantage  that 

20  in  the  preferred  low  vibratory  mode  the  suspension  in 
the  probe  2  is  simple  as  the  node  line  25  intersects  the 
middle  of  the  outer  sides  of  the  membrane  so  that  a 
connection  to  the  outer  side  of  the  membrane  24  can 
be  made. 

25  It  is  possible  to  provide  a  temperature  sensor  1  5, 
for  example  an  NTC-resistor,  in  the  probe  2  for  con- 
trolling  a  voltage  controlled  oscillator  16.  The  fre- 
quencies  of  both  oscillators  13  and  16  are  supplied  to 
a  FM-modulator  1  8  through  a  multiplexer  1  7.  The  FM- 

30  modulator  18  supplies  a  signal  to  an  amplifier  19 
located  outside  the  reservoir  V  through  the  cable  5, 
for  example.  The  output  signal  of  the  amplifier  19  is 
supplied  to  the  processing  unit  7  through  a  demod- 
ulator/demultiplexer  20. 

35  The  processing  unit  7  comprises  a  counter  21  for 
determining  the  frequencies  received  from  the 
demodulator  20,  an  interface  22  and  a  microproces- 
sor  23.  Other  typical  parts  of  a  microprocessor  sys- 
tem,  like  memories  and  a  system  clockare  notshown. 

40  A  plurality  of  data  items  is  stored  in  a  memory, 
which  data  is  used  by  the  microprocessor  23  for  deter- 
mining  the  level  of  the  interface  between  two  media 
in  the  reservoir  1  '  from  the  momentary  resonance  fre- 
quency  of  the  membrane  8.  These  data  items  are  the 

45  resonance  frequency  of  the  membrane  in  depen- 
dence  on  the  depth  of  immersion  in  the  lower  medium 
and  the  diameter  of  the  membrane  8. 

The  apparatus  as  described  can  be  used  for  dif- 
ferent  purposes,  for  example  as  a  level  detector.  In 

so  that  case  the  probe  2  can  be  mounted  at  a  fixed  level 
in  the  reservoir  as  schematically  shown  in  fig.  2.  The 
positioning  device  3  is  not  required  in  this  case,  how- 
ever,  it  is  preferred  to  use  the  positioning  device  3  to 
obtain  more  applications  of  the  apparatus  according 

55  to  the  invention.  When  the  reservoir  is  filled  with  a 
liquid,  the  resonance  frequency  of  the  membrane  8 
will  decrease  as  soon  as  the  liquid  contacts  the  mem- 
brane  8.  This  frequency  decrease  is  detected  by  the 

3 
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microprocessor  23  and  is  signalled  by  providing  a 
detection  signal.  The  microprocessor  can  subse- 
quently  provide  a  signal  to  stop  the  filling  operation  of 
the  reservoir. 

Further  the  apparatus  can  be  used  as  a  level 
measuring  apparatus  in  that  the  microprocessor  23 
continuously  controls  the  motor  6  in  such  a  manner 
that  the  membrane  8  is  maintained  at  the  height  of  the 
liquid  surface.  The  height  of  the  liquid  surface  with 
respect  to  the  membrane  8  directly  follows  from  the 
resonance  frequency  of  the  membrane  8.  Fig.  7 
shows  an  example  of  the  dependency  of  the  reso- 
nance  frequency  of  the  membrane  8  on  the  depth  of 
immersion  of  the  membrane  8  in  the  liquid.  Said  height 
can  be  determined  with  high  accuracy  from  the 
momentary  resonance  frequency  of  the  membrane  by 
means  of  usual  arithmetic  techniques  by  means  of  the 
above-mentioned  parameters.  The  level  of  the  liquid 
surface  follows  from  the  height  with  respect  to  the 
membrane  8  and  the  length  of  the  cable  5  paid  out. 

Further  the  microprocessor  23  can  control  the 
positioning  device  3  in  such  a  manner  that  the  mem- 
brane  8  is  brought  in  a  certain  position  at  the  height 
of  the  liquid  surface.  Subsequently  the  positioning 
device  3  is  stopped.  Thereafter  the  microprocessor 
23  can  monitor  the  resonance  frequency  of  the  mem- 
brane  8.  From  a  change  of  this  resonance  frequency, 
which  shows  that  the  liquid  level  falls,  can  be  derived 
that  possibly  somewhere  in  the  reservoir  leakage 
occurs,  so  that  the  microprocessor  23  may  provide  an 
alarm  signal. 

The  microprocessor  23  can  further  control  the 
positioning  device  3  in  such  a  manner  that  the  mem- 
brane  8  is  moved  downwards  through  the  liquid  in  the 
reservoir  in  order  to  determine  the  level  of  a  possible 
interface  between  two  different  liquids,  for  example 
diesel  oil  and  water.  Due  to  the  different  densities  of 
the  non-mixing  liquids  the  resonance  frequency  of  the 
membrane  will  show  a  course  corresponding  to  the 
course  shown  in  fig.  7  during  passing  this  interface. 
From  such  a  frequency  change  together  with  the 
length  of  the  cable  5  paid  out  the  level  of  such  an  inter- 
face  between  two  liquids  can  be  determined  accu- 
rately. 

During  all  measurements  the  processing  unit  7 
receives  continuously  the  frequency  signal  of  the 
oscillator  16  depending  on  the  temperature  at  the 
location  of  the  membrane  8,  so  that  the  microproces- 
sor  23  can  make  a  temperature  compensation  when 
determining  the  surface  level. 

In  operation  of  the  apparatus  the  surface  of  the 
membrame  8  may  contaminate  whereby  the  reso- 
nance  frequency  will  be  effected.  In  order  to  maintain 
the  required  accuracy,  a  correction  procedure  can  be 
made,  wherein  the  microprocessor  23  determines  the 
resonance  frequency  of  the  membrane  8  when  the 
membrane  is  fully  in  the  first  medium,  for  example  air 
or  gas,  and  when  the  membrane  is  fully  in  the  second 

medium,  for  example  gasoline,  respectively.  The 
resonance  frequencies  as  determined  in  these  two 
situations,  are  subsequently  used  for  correcting  the 
course  of  the  resonance  frequency  in  dependence  on 

5  the  depth  of  immersion  as  stored  in  the  memory, 
which  corrected  function  is  used  in  further  measure- 
ments. 

It  is  noted  that  the  membrane  8  can  be  made  in 
different  manners.  Preferably  the  membrane  consists 

10  of  a  metal  plate  to  which  piezo  electric  ceramic  sheets 
are  attached.  It  is  also  possible  to  make  the  mem- 
brane  as  a  metal  plate  which  is  brought  in  a  flectural 
vibration  by  electromagnetic  means. 

Further  it  is  possible  to  mount  the  membrane  8  in 
15  the  probe  2  in  an  oblique  position.  Thereby  the  sen- 

sitivity  of  the  apparatus  can  be  increased.  In  the 
embodiment  of  fig.  3  the  membrane  8  can  even  be 
mounted  horizontally. 

The  invention  is  not  restricted  to  the  above  des- 
20  cribed  embodiments  which  can  be  varied  within  the 

scope  of  the  claims  in  a  number  of  ways. 

Claims 
25 

1.  Apparatus  for  measuring  the  level  of  the  inter- 
face  between  two  different  media  in  a  reservoir  com- 
prising  a  vibratory  element  mounted  in  said  reservoir 
and  adapted  to  contact  both  media  on  all  sides  of  said 

30  element,  and  an  amplifier  circuit  which  together  with 
the  vibratory  element  forms  an  oscillator  circuit  in 
which  the  vibratory  element  is  the  frequency  deter- 
mining  part,  wherein  the  vibratory  element  makes 
flexural  vibrations  at  a  resonance  frequency,  and  a 

35  processing  unit  for  measuring  the  momentary  reso- 
nance  frequency  of  the  vibratory  element  and  for  deri- 
ving  the  level  of  the  interface  with  respect  to  the 
vibratory  element  from  said  momentary  resonance 
frequency  by  means  of  the  predetermined  course  of 

40  the  resonance  frequency  in  dependence  on  the  depth 
of  immersion  of  the  vibratory  element  in  the  lower 
medium,  characterized  in  that  the  vibratory  element  is 
made  as  a  plate-like  element  with  a  very  small  size 
with  respect  to  the  height  of  the  reservoir  and  in  that 

45  the  vibratory  element  is  connected  to  a  positioning 
device  controlled  by  the  processing  unit,  said  posi- 
tioning  device  adapted  to  move  the  vibratory  element 
along  the  whole  height  of  the  reservoir  and  to  provide 
a  position  signal  to  the  processing  unit  representing 

so  the  height  position  of  the  vibratory  element  in  the 
reservoir. 

2.  Apparatus  according  to  claim  1,  characterized 
in  that  the  processing  unit  is  adapted  to  control  the 
positioning  device  in  such  a  manner  that  the  vibratory 

55  element  follows  the  interface  between  both  media. 
3.  Apparatus  according  to  claim  1  or  2,  charac- 

terized  in  that  the  processing  unit  is  adapted  to  control 
the  positioning  device  in  such  a  manner  that  the  vib- 

4 
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ratory  element  is  moved  into  a  position  at  the  height 
of  the  interface  between  the  first  and  second  media, 
whereafter  the  positioning  device  is  stopped  in  this 
position,  wherein  the  processing  unit  monitors  the 
resonance  frequency  of  the  vibratory  element  and 
provides  an  alarm  signal  if  the  resonance  frequency 
indicates  a  decline  of  the  interface. 

4.  Apparatus  according  to  anyone  of  the  preced- 
ing  claims,  characterized  in  that  the  processing  unit  is 
adapted  to  control  the  positioning  device  in  such  a 
manner  that  the  vibratory  element  is  fully  in  the  first 
medium  and  subsequently  in  the  second  medium,  re- 
spectively,  wherein  the  processing  unit  measures  and 
stores  the  corresponding  resonance  frequencies  of 
the  vibratory  element. 

5.  Apparatus  according  to  anyone  of  the  preced- 
ing  claims,  characterized  in  that  a  temperature  sensor 
is  mounted  at  the  location  of  the  vibratory  element, 
which  temperature  sensor  controls  a  temperature  cir- 
cuit  supplying  a  signal  depending  on  the  temperature 
to  the  processing  unit  for  making  a  temperature  com- 
pensation  at  the  level  measurement  of  the  interface. 

Patentanspruche 

1.  Vorrichtung  zur  Messung  des  Niveaus  der 
Grenzflache  zwischen  zwei  unterschiedlichen 
Medien  in  einem  Reservoir  mit  einem  Vibrationsele- 
ment,  welches  in  dem  Reservoir  gelagert  und  geeig- 
net  ist,  beide  Medien  an  alien  Seiten  des  Elementes 
zu  kontaktieren,  und  einem  Verstarkungsschaltkreis, 
welcher  zusammen  mit  dem  Vibrationselement  einen 
Schwingkreis  bildet,  in  welchem  das  Vibrationsele- 
ment  der  die  Frequenz  bestimmende  Teil  ist,  wobei 
das  Vibrationselement  Biegeschwingungen  bei  einer 
Resonanzfrequenz  macht,  und  einer  Rechnereinheit 
zur  Messung  der  momentanen  Resonanzfrequenz 
des  Vibrationselements  und  zur  Berechnung  des 
Niveaus  der  Grenzflache  bezuglich  des  Vibrationse- 
lements  von  der  momentanen  Resonanzfrequenz 
mittels  des  vorbestimmten  Verlaufs  der  Resonanzfre- 
quenz  in  Abhangigkeit  von  derTiefe  des  Eintauchens 
des  Vibrationselements  in  dem  unteren  Medium, 
dadurch  gekennzeichnet,  dali  das  Vibrationselement 
als  ein  plattenartiges  Element  mit  einer  sehr  geringen 
Abmessung  bezuglich  der  Hohe  des  Reservoirs  aus- 
gebildet  ist  und  daft  das  Vibrationselement  mit  einer 
Positioniereinrichtung  verbunden  ist,  welche  durch 
die  Rechnereinheit  gesteuert  ist,  wobei  die  Positio- 
niereinrichtung  geeignet  ist,  das  Vibrationselement 
langs  der  gesamten  Hohe  des  Reservoirs  zu  bewe- 
gen  und  ein  Positionssignal  an  die  Rechnereinheit 
abzugeben,  welches  die  Hohenposition  des  Vibra- 
tionselements  in  dem  Reservoir  wiedergibt. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dali  die  Rechnereinheit  geeignet  ist, 
die  Positioniereinrichtung  so  zu  steuern,  dali  das 

Vibrationselement  der  Grenzflache  zwischen  beiden 
Medien  folgt. 

3.  Vorrichtung  nach  Anspruch  1  oder2,  dadurch 
gekennzeichnet,  dali  die  Rechnereinheit  geeignet  ist, 

5  die  Positionseinrichtung  so  zu  steuern,  dali  das 
Vibrationselement  in  eine  Stellung  in  der  Hohe  der 
Grenzflache  zwischen  dem  ersten  und  dem  zweiten 
Medium  bewegt  wird,  woraufhin  die  Positionseinrich- 
tung  in  dieser  Stellung  angehalten  wird,  wobei  die 

10  Rechnereinheit  die  Resonanzfrequenz  des  Vibration- 
selementes  uberwacht  und  ein  Alarmsignal  abgibt, 
wenn  die  Resonanzfrequenz  eine  Absenkung  der 
Grenzflache  anzeigt. 

4.  Vorrichtung  nach  einem  der  vorhergehenden 
15  Anspruche,  dadurch  gekennzeichnet,  dali  die  Rech- 

nereinheit  geeignet  ist,  die  Positioniereinrichtung  so 
zu  steuern,  dali  das  Vibrationselement  sich  jeweils 
vollstandig  in  dem  ersten  Medium  und  nachfolgend  in 
dem  zweiten  Medium  bef  indet,  wobei  die  Rechnerein- 

20  heit  die  korrespondierenden  Resonanzfrequenzen 
des  Vibrationselements  milit  und  speichert. 

5.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dali  ein  Tempe- 
ratursensor  an  einer  Stelle  des  Vibrationselementes 

25  gelagert  ist,  wobei  der  Temperatursensor  eine  Tem- 
peraturschaltung  steuert,  welche  ein  Signal  zu  der 
Rechnereinheit  abgibt,  welches  von  der  Temperatur 
abhangt,  urn  eine  Temperaturkompensation  bei  der 
Niveaumessung  der  Grenzflache  zu  machen. 

30 

Revendications 

1  .  Appareil  destine  a  mesurer  le  niveau  de  I'inter- 
35  face  entre  deux  milieux  differents  contenus  dans  un 

reservoir,  qui  comprend  un  element  vibratoire  monte 
dans  ce  reservoir  et  adapte  pour  entrer  en  contact 
avec  les  deux  milieux  sur  tous  les  cotes  de  cet  ele- 
ment,  et  un  circuit  amplif  icateur  qui,  en  combinaison 

40  avec  I'element  vibratoire,  forme  un  circuit  oscillant 
dans  lequel  I'element  vibratoire  est  la  partie  qui  deter- 
mine  la  frequence,  I'element  vibratoire  etant  le  siege 
de  vibrations  de  flexion  a  une  frequence  de  reso- 
nance,  et  une  unite  de  traitement  destinee  a  mesurer 

45  la  frequence  de  resonance  instantanee  de  I'element 
vibratoire  et  a  deduire  de  cette  frequence  de  reso- 
nance  instantanee  le  niveau  de  I'interface  par  rapport 
a  I'element  vibratoire,  en  se  basant  sur  la  courbe  pre- 
determinee  de  variation  de  la  frequence  de  reso- 

50  nance  en  fonction  de  la  profondeur  d'immersion  de 
I'element  vibratoire  dans  le  milieu  inferieur,  caracte- 
rise  en  ce  que  I'element  vibratoire  estconstitue  parun 
element  en  forme  de  plaquette  d'une  dimension  tres 
petite  relativement  a  la  hauteur  du  reservoir  et  en  ce 

55  que  I'element  vibratoire  est  relie  a  un  dispositif  de 
positionnement  commande  par  I'unite  de  traitement, 
ce  dispositif  de  positionnement  etant  adapte  pour 
deplacer  I'element  vibratoire  sur  toute  la  hauteur  du 

5 
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reservoir  et  pourtransmettre  a  I'unite  de  traitement  un 
signal  de  position  representant  la  hauteur  de  I'ele- 
ment  vibratoire  dans  le  reservoir. 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  I'unite  de  traitement  est  adaptee  pour  5 
commander  le  dispositif  de  positionnement  de  telle 
maniere  que  I'element  vibratoire  accompagne  le 
deplacement  de  I'interface  entre  les  deux  milieux. 

3.  Appareil  selon  la  revendication  1  ou  2,  carac- 
terise  en  ce  que  I'unite  de  traitement  est  adaptee  pour  10 
commander  le  dispositif  de  positionnement  de 
maniere  que  I'element  vibratoire  soit  place  a  une  posi- 
tion  situee  a  la  hauteur  de  I'interface  entre  le  premier 
milieu  et  le  second  milieu,  apres  quoi  le  dispositif  de 
positionnement  est  arrete  dans  cette  position,  I'unite  15 
de  traitement  surveillant  la  frequence  de  resonance 
de  I'elelemnt  vibratoire  et  emettant  un  signal  d'alarme 
si  la  frequence  de  resonance  indique  un  abaissement 
de  I'interface. 

4.  Appareil  selon  une  quelconque  des  revendica-  20 
tions  precedentes,  caracterise  en  ce  que  I'unite  de 
traitement  est  adaptee  pour  commander  le  dispositif 
de  positionnement  de  telle  maniere  que  I'element 
vibratoire  soit  entierement  plonge  dans  le  premier 
milieu,  puis  entierement  plonge  dans  le  second  25 
milieu,  I'unite  de  traitement  mesurant  et  memorisant 
les  frequences  correspondantes  de  I'element  vibra- 
toire. 

5.  Appareil  selon  une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  qu'un  capteurde  30 
temperature  est  monte  a  I'emplacement  de  I'element 
vibratoire,  ce  capteurde  temperature  commandant  un 
circuit  de  temperature  qui  transmet  a  I'unite  de  traite- 
ment  un  signal  fonction  de  la  temperature  pour  intro- 
duire  une  compensation  de  temperature  dans  la  35 
mesure  du  niveau  de  I'interface. 
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