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Description 

This  invention  relates  generally  to  fluid  pres- 
sure  measurement  devices,  and  more  particularly 
relates  to  devices  measuring  pressure  within  a  fluid 
line  of  an  intravenous  (IV)  administration  set. 

In  intravenous  pressure  monitoring  systems, 
fluid  pressures  at  the  transducer  coupling  site  can 
fall  to  a  level  below  that  of  atmospheric  pressure 
when  the  body  is  positioned  lower  than  the  trans- 
ducer  level.  Due  to  a  conventional  design  of  the 
mechanical  coupling  between  the  fluid  path  and  the 
transducer,  contact  between  the  fluid  path  and  the 
transducer  may  be  lost  when  fluid  pressures  at  the 
transducer  coupling  site  become  negative,  resulting 
in  incorrect  measurements  by  the  transducer. 
Placement  of  the  transducer  below  the  level  of  the 
body  may  be  impractical,  and  may  also  result  in  a 
pressure  imbalance  in  the  pressure  monitoring  sys- 
tems.  Manufacturers  of  physiological  pressure  sys- 
tems  therefore  request  that  the  transducer  be  level 
with  the  body  cavity  for  which  the  measurement  is 
to  be  made. 

Conventional  pressure  sensors  are  exemplified 
by  US-A-4  530  696  and  US-A-4  610  256.  However, 
intravenous  delivery  systems  employing  fluid  sen- 
sors  for  monitoring  the  proper  condition  of  the  fluid 
conduit  cannot  always  be  accurately  leveled  with 
the  patient.  In  a  medical  emergency,  physicians 
and  other  medical  professionals  have  enough  to 
contend  with  without  having  to  worry  about  the 
proper  location  of  a  pressure  sensor.  Thus,  in  order 
to  enable  the  pressure  monitoring  system  to  carry 
out  full  range  of  monitoring  functions,  a  coupling 
mechanism  which  does  not  lose  contact  with  the 
transducer  under  negative  pressure  condition  is 
desirable.  Conventional  physiological  pressure 
measurement  systems  employ  coupling  "domes" 
or  fluid  channels  between  the  fluid  path  and  the 
transducer.  In  a  typical  system,  in  order  to  insure 
adequate  signal  fidelity  during  declining  pressures 
(as  in  the  case  of  the  diastolic  phase  of  an  arterial 
pressure,  or  a  negative  respiratory  induced  tran- 
sient  CVP  pressure)  a  displaceable  fluid  such  as 
water  is  interposed  between  the  dome  diaphragm 
and  the  transducer  membrane  surface.  The  dia- 
phragm  and  the  transducer  membrane  surface  re- 
main  in  communication  due  to  the  fact  that  water  is 
an  incompressible  fluid,  and  a  vacuum  in  the  space 
between  the  diaphragm  and  transducer  membrane 
surface  would  be  created  were  they  to  separate. 

It  would  be  desirable  to  provide  a  coupling 
mechanism  for  a  negative  pressure  measurement 
system  which  will  not  lose  contact  with  the  trans- 
ducer  under  negative  pressure  conditions  which  is 
economical  and  effective  to  measure  pressure  in 
an  IV  line,  under  circumstances  where  the  fluid 
pressure  at  the  transducer  would  become  negative 

due  to  a  hydrostatic  elevation  gradient  between  the 
patient  and  the  transducing  device. 

Summary  of  the  Invention 
5 

The  present  invention  is  as  defined  in  the  ac- 
companying  claims. 

It  provides  an  apparatus  for  measuring  pres- 
sure  in  a  fluid  line,  comprising  a  fluid  chamber  (26) 

io  connected  to  the  fluid  line,  a  first  flexible  pressure 
transfer  diaphragm  (28)  forming  one  wall  of  the 
fluid  chamber,  a  second  flexible  pressure  transfer 
diaphragm  (12)  placed  in  engagement  with  the  first 
diaphragm;  and  a  pressure  transducer  (18)  coupled 

75  to  said  diaphragm  (12)  responsive  to  pressure 
changes  transferred  by  said  second  diaphragm; 
said  first  and  second  flexible  pressure  diaphragms 
being  in  sealing  engagement  and  forming  an  inter- 
mediate  vacuum  chamber  (37)  for  transferring 

20  pressure  changes  in  the  fluid  chamber  from  the 
first  diaphragm  to  the  second  diaphragm,  and 
means  (32)  for  communicating  a  vacuum  source 
(34)  with  said  vacuum  chamber  for  maintaining  the 
first  and  second  diaphragms  in  constant  contact. 

25  The  present  invention  provides  for  a  negative 
pressure  measurement  system  for  use  in  combina- 
tion  with  an  IV  administration  set,  for  monitoring 
venous,  arterial  and  other  physiological  pressure 
signals.  The  system  provides  a  coupling  mecha- 

30  nism  with  a  sealed  vacuum  chamber  between  a 
fluid  chamber  in  communication  with  the  fluid  in 
line,  and  the  pressure  transducer.  The  vacuum  in 
the  coupling  mechanism  serves  not  only  to  com- 
municate  pressure  changes  within  the  fluid  cham- 

35  ber  to  the  pressure  transducer,  but  also  functions 
to  maintain  the  fluid  chamber  in  pressure  commu- 
nication  with  the  pressure  transducer. 

Other  aspects  and  advantages  of  the  invention 
will  become  apparent  from  the  following  detailed 

40  description,  and  the  accompanying  drawing,  illus- 
trating  by  way  of  example  the  features  of  the 
invention. 

Brief  Description  of  the  Drawings 
45 

FIGURE  1  is  a  schematic  diagram  of  the  nega- 
tive  pressure  measurement  system. 

Detailed  Description  of  the  Drawings 
50 

As  is  shown  in  the  drawing  for  purposes  of 
illustration,  the  invention  is  embodied  in  the  pres- 
sure  measurement  system  particularly  adapted  for 
measuring  negative  pressures  falling  below  am- 

55  bient  pressure  in  an  IV  solution  administration  set. 
However,  the  invention  is  not  limited  to  measure- 
ment  of  negative  pressures,  and  the  pressure  mon- 
itoring  system  is  also  useful  in  sensing  the  patency 
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or  blockage  of  a  fluid  path  in  a  fluid  line,  such  as  in 
the  IV  administration  set.  Both  the  negative  pres- 
sure  and  the  patency  of  the  fluid  path  may  be 
sensed  without  regard  to  elevation  of  the  trans- 
ducer  in  relation  to  a  patient.  As  the  vacuum  cham- 
ber  of  the  coupling  mechanism  is  already  at  a 
negative  pressure,  a  negative  pressure  in  the  IV  set 
will  not  cause  the  transducer  to  lose  contact  with 
the  transfer  diaphragm.  Furthermore,  positive  pres- 
sures  will  likewise  not  act  to  uncouple  the  trans- 
ducer  from  the  pressure  diaphragm  when  a  suffi- 
cient  vacuum  is  achieved  in  the  vacuum.  As  addi- 
tional  and  normal  safeguards,  means  may  be  pro- 
vided  for  biasing  the  first  pressure  transfer  dia- 
phragm  against  the  second  pressure  diaphragm 
against  the  second  pressure  transfer  diaphragm, 
and  latch  means  may  also  be  provided  for  locking 
the  main  parts  of  the  pressure  monitoring  device 
together. 

As  is  shown  in  the  drawing,  the  pressure  mea- 
suring  device  10  includes  a  main  flexible  pressure 
transfer  diaphragm  12  secured  to  the  reusable 
main  body  14  having  a  pressure  transfer  chamber 
15  filled  with  a  substantially  incompressible  fluid, 
which  is  preferably  a  gel  coupling  16  which  may  be 
any  gelatinous  material  such  as  is  well  known  in 
the  art,  such  as  a  silicone  gel.  The  pressure  trans- 
fer  chamber  also  contains  the  pressure  transducer 
18,  such  as  a  commercially  available  solid  state 
sensor.  Pressure  communicated  from  the  transfer 
diaphragm  is  transferred  to  the  sensor  18  through 
the  gel  coupling.  The  pressure  transducer  is  also 
linked  to  ambient  air  pressure  by  the  reference  air 
vent  20,  in  order  to  permit  pressure  changes  com- 
municated  from  the  main  transfer  diaphragm  to  the 
pressure  transducer  to  be  compared  with  an  ab- 
solute  ambient  reference  value. 

The  pressure  measuring  device  also  includes  a 
disposable  fluid  coupling  disc  22  having  a  disc 
body  24  defining  a  fluid  channel  or  chamber  26, 
which  is  to  be  connected  for  communication  with 
the  fluid  line  to  be  monitored,  such  as  the  IV 
solution  tubing.  The  fluid  chamber  preferably  has 
an  inlet  and  an  outlet,  to  allow  fluid  to  flow  through 
the  chamber,  but  it  is  also  contemplated  that  only 
one  access  port  could  be  provided  in  order  to  still 
provide  pressure  information  without  requiring  flow 
of  the  IV  fluid  through  the  measurement  device. 
The  fluid  coupling  disc  also  includes  a  flexible 
pressure  transfer  diaphragm  28  secured  to  the  disc 
body,  and  preferably  forming  one  of  the  walls  of 
the  fluid  chamber.  In  practice,  therefore,  the  fluid 
coupling  disc  can  be  independently  attached  or 
built  into  the  fluid  line,  so  that  the  main  body 
portion  of  the  pressure  measuring  device  can  be 
simply  fastened  to  the  fluid  coupling  disc  portion.  A 
spring  mechanism  30  biases  the  fluid  coupling  disc 
into  engagement  with  the  main  body  portion,  and  a 

latch  mechanism  may  also  be  included  to  secure 
the  fluid  coupling  disc  in  position.  The  bearing  or 
ball  38  contacts  the  disc  body  and  serves  to  pro- 
tect  the  spring  30. 

5  A  vent  channel  32  is  provided  through  the  main 
body,  communicating  through  a  vent  port  33  in  the 
main  transfer  diaphragm  with  a  vacuum  chamber 
37  formed  when  the  two  pressure  transfer  dia- 
phragms  are  engaged  in  contact.  A  sealing  gasket 

io  35  provides  for  a  spacing  between  the  main  and 
disc  transfer  diaphragms,  and  seals  the  vacuum 
chamber  when  vacuum  is  applied  by  the  vacuum 
source  34. 

The  vacuum  source  may  be  a  piston  chamber 
is  40  containing  a  piston  42  with  a  seal  44,  so  that  as 

the  piston  is  moved  to  a  fixed  or  locked  position 
within  the  piston  chamber,  a  constant,  predeter- 
mined  vacuum  is  formed  in  the  piston  chamber 
portion  communicating  with  the  vent  channel.  Other 

20  sources  of  vacuum,  such  as  a  regulated  vacuum 
pump,  would  also  be  appropriate.  As  the  vacuum 
applied  may  not  be  consistent,  means  may  also  be 
provided  for  calibrating  the  reading  of  the  pressure 
transducer  after  the  vacuum  has  been  applied  to 

25  the  vacuum  chamber.  This  calibration  may  be,  for 
example,  carried  out  in  a  microprocessor  based 
circuit  such  as  is  indicated  generally  as  the  block 
of  circuitry  46. 

In  the  foregoing  description,  it  has  been  dem- 
30  onstrated  that  the  pressure  measurement  system 

of  the  invention  allows  monitoring  of  fluid  pressure 
in  a  fluid  path  without  the  risk  of  loss  of  contact  of 
a  pressure  transducer  with  the  fluid  path  due  to 
development  of  a  negative  pressure  in  the  fluid 

35  path,  since  the  invention  employs  negative  pres- 
sure  in  a  vacuum  chamber  in  order  to  maintain 
communication  between  the  two  main  portions  of 
the  pressure  measuring  device.  The  pressure  mea- 
surement  system  also  allows  the  disc  body  portion 

40  to  be  connected  in  line  or  built  into  a  fluid  path,  so 
that  the  main  body  portion  containing  the  pressure 
transducer  can  be  quickly  and  simply  connected  to 
the  disc  portion  containing  the  fluid  chamber  to  be 
monitored. 

45  Since  the  invention  allows  for  pressure  monitor- 
ing  of  a  fluid  line  in  an  intravenous  fluid  administra- 
tion  set,  problems  of  upstream  occlusion,  air  in  line 
and  line  disconnect  may  also  be  monitored  by  the 
system.  The  pressure  measurement  system  may 

50  be  easily  installed  and  involves  no  cost  increase  to 
the  disposable  fluid  path  components  of  conven- 
tional  IV  fluid  administration  systems.  Such  a  pres- 
sure  measurement  system  also  now  makes  it  pos- 
sible  to  place  such  a  system  at  any  convenient  and 

55  appropriate  location  in  the  IV  administration  set, 
and  no  longer  needs  to  be  placed  level  with  the 
body  cavity  in  which  the  measurement  is  to  be 
made. 

3 
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Although  one  specific  embodiment  of  the  in- 
vention  has  been  described  and  illustrated,  it  is 
clear  that  it  is  susceptible  to  numerous  modifica- 
tions  and  embodiments  within  the  ability  of  those 
skilled  in  the  art  and  without  the  exercise  of  the 
inventive  faculty.  Thus,  it  should  be  understood  that 
variations  in  form,  detail  and  application  of  the 
present  invention  may  be  made  without  departing 
from  the  spirit  and  scope  of  this  invention,  as 
defined  in  the  following  claims. 

Claims 

1.  An  apparatus  for  measuring  pressure  in  a  fluid 
line,  comprising  a  fluid  chamber  (26)  connect- 
ed  to  said  fluid  line;  a  first  flexible  pressure 
transfer  diaphragm  (28)  forming  one  wall  of 
said  fluid  chamber;  a  second  flexible  pressure 
transfer  diaphragm  (12)  placed  in  engagement 
with  said  first  diaphragm;  and  a  pressure  trans- 
ducer  (18)  coupled  to  said  second  diaphragm 
(12)  responsive  to  pressure  changes  trans- 
ferred  by  said  second  diaphragm;  character- 
ized  by 

said  first  and  second  flexible  pressure  dia- 
phragms  (28,  12)  being  in  sealing  engagement 
and  forming  an  intermediate  vacuum  chamber 
(37);  and 

means  (32)  for  communicating  a  vacuum 
source  (34)  with  said  vacuum  chamber  for 
maintaining  said  first  and  second  diaphragms 
in  constant  contact. 

2.  The  apparatus  of  Claim  1  further  including 
means  (30)  for  biasing  said  first  and  second 
diaphragms  (28,12)  together  in  sealing  engage- 
ment. 

3.  The  apparatus  of  any  one  of  the  preceding 
claims  wherein  said  fluid  chamber  (26)  com- 
prises  a  fluid  channel  having  an  inlet  con- 
nected  to  an  IV  fluid  line  and  an  outlet  con- 
nected  to  the  IV  fluid  line. 

4.  The  apparatus  of  anyone  of  the  preceding 
claims,  further  including  means  (46)  for  cali- 
brating  said  pressure  transducer  (18)  in  rela- 
tion  to  the  vacuum  communicated  to  said 
vacuum  chamber  from  said  vacuum  source. 

5.  The  apparatus  of  any  one  of  the  preceding 
Claims,  further  including  a  pressure  transfer 
chamber  (15)  between  said  second  diaphragm 
(12)  and  said  pressure  transducer. 

6.  The  apparatus  of  Claim  5,  wherein  said  pres- 
sure  transfer  chamber  (15)  is  filled  with  a  sub- 
stantially  incompressible  fluid  (16)  for  commu- 

nicating  said  pressure  changes  from  said  sec- 
ond  transfer  diaphragm  to  said  pressure  trans- 
ducer. 

5  7.  The  apparatus  of  Claim  6,  wherein  said  fluid 
(16)  in  said  pressure  transfer  chamber  is  gelat- 
inous. 

8.  The  apparatus  of  any  one  of  Claims  5  to  7, 
io  wherein  said  pressure  transfer  chamber  (15)  is 

formed  in  a  main  body  (14); 
said  first  flexible  pressure  transfer  dia- 

phragm  (28)  is  secured  to  a  disposable  disc 
body  member  (24);  and 

is  said  second  flexible  pressure  transfer  dia- 
phragm  (12)  is  secured  to  said  main  body 
member  (14). 

9.  The  apparatus  of  Claim  8,  wherein  said  main 
20  body  member  (14)  includes  a  reference  air 

vent  (32)  communicating  ambient  pressure  to 
said  pressure  transducer  (18). 

10.  The  apparatus  of  any  one  of  the  preceding 
25  claims,  wherein  said  vacuum  source  (34)  com- 

prises  a  piston  chamber  (40)  containing  a  pis- 
ton  (42)  in  sealed  relationship  with  said  piston 
chamber  and  moveable  in  one  direction  for 
forming  a  vacuum  in  said  piston  chamber,  said 

30  piston  being  adapted  to  be  locked  in  a  position 
producing  a  fixed  vacuum  in  said  piston  cham- 
ber. 

Patentanspruche 
35 

1.  Vorrichtung  zum  Messen  des  Drucks  in  einer 
Fluidleitung,  mit  einer  mit  der  Fluidleitung  ver- 
bundenen  Fluidkammer  (26);  einem  ersten  ela- 
stischen  Druckubertragungsdiaphragma  (28), 

40  welches  eine  Wand  der  Fluidkammer  bildet; 
einem  zweiten  elastischen  Druckubertragungs- 
diaphragma  (12),  das  im  Eingriff  mit  dem  er- 
sten  Diaphragma  angebracht  ist;  und  einem 
mit  dem  zweiten  Diaphragma  (12)  gekoppelten 

45  DruckmeBwertwandler  (18),  der  auf  Druckver- 
anderungen  anspricht,  die  durch  das  zweite 
Diaphragma  ubertragen  werden;  dadurch  ge- 
kennzeichnet,  dal3 

sich  das  erste  und  das  zweite  elastische 
50  Druckdiaphragma  (28,  12)  in  abdichtendem 

Eingriff  befinden  und  wobei  sie  eine  zwischen- 
liegende  Vakuumkammer  (37)  bilden;  und  dal3 

eine  Einrichtung  (32)  zur  Verbindung  einer 
Vakuumquelle  (34)  mit  der  Vakuumkammer 

55  vorgesehen  ist,  urn  einen  dauerhaften  Kontakt 
des  ersten  und  des  zweiten  Diaphragmas  auf- 
recht  zu  erhalten. 

4 
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2.  Vorrichtung  nach  Anspruch  1,  ferner  mit  einer 
Einrichtung  (30)  zur  Belastung  des  ersten  und 
des  zweiten  Diaphragmas  (28,  12)  in  abdich- 
tenden  Eingriff. 

3.  Vorrichtung  nach  einem  der  vorstehenden  An- 
spruche,  dadurch  gekennzeichnet,  dal3  die 
Fluidkammer  (26)  einen  Fluidkanal  umfaBt,  wel- 
cher  einen  mit  einer  IV-Fluidleitung  verbunde- 
nen  EinlaB  und  einen  mit  der  IV-Fluidleitung 
verbundenen  AuslaB  aufweist. 

4.  Vorrichtung  nach  einem  der  vorstehenden  An- 
spruche,  ferner  mit  einer  Einrichtung  (46)  zur 
Kalibrierung  des  DruckmeBwertwandlers  (18)  in 
bezug  auf  das  Vakuum,  welches  von  der  Vaku- 
umquelle  zu  der  Vakuumkammer  ubertragen 
wird. 

5.  Vorrichtung  nach  einem  der  vorstehenden  An- 
spruche,  ferner  mit  einer  Druckubertragungs- 
kammer  (15)  zwischen  dem  zweiten  Diaphrag- 
ma  (12)  und  dem  DruckmeBwertwandler. 

6.  Vorrichtung  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  dal3  die  Druckubertragungskammer 
(15)  mit  einem  im  wesentlichen  unverdichtba- 
ren  Fluid  (16)  gefullt  ist,  urn  die  Druckverande- 
rungen  von  dem  zweiten  Ubertragungsdia- 
phragma  zu  dem  DruckmeBwertwandler  zu 
ubertragen. 

7.  Vorrichtung  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  dal3  das  Fluid  (16)  in  der  Druckuber- 
tragungskammer  gelatineartig  ist. 

8.  Vorrichtung  nach  einem  der  Anspruche  5  bis 
7,  dadurch  gekennzeichnet,  dal3  die  Druck- 
ubertragungskammer  (15)  in  einem  Hauptkor- 
per  (14)  ausgebildet  ist; 

dal3  das  erste  elastische  Druckubertra- 
gungsdiaphragma  (28)  an  einem  Wegwerf- 
Scheibenkorperelement  (24)  sicher  befestigt 
ist;  und 

dal3  das  zweite  elastische  Druckubertra- 
gungsdiaphragma  (12)  sicher  an  dem  Haupt- 
korperelement  (14)  befestigt  ist. 

9.  Vorrichtung  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  dal3  das  Hauptkorperelement  (14) 
eine  Bezugsentluftungsvorrichtung  (32)  umfaBt, 
welche  Umgebungsdruck  zu  dem  DruckmeB- 
wertwandler  (18)  ubertragt. 

10.  Vorrichtung  nach  einem  der  vorstehenden  An- 
spruche,  dadurch  gekennzeichnet,  dal3,  die  Va- 
kuumquelle  (34)  eine  Kolbenkammer  (40)  urn- 
fal3t,  welche  einen  Kolben  (42)  aufweist,  der 

sich  in  abgedichteter  Beziehung  zu  der  Kol- 
benkammer  befindet  und  welcher  in  eine  Rich- 
tung  beweglich  ist,  urn  in  der  Kolbenkammer 
ein  Vakuum  zu  erzeugen,  wobei  der  Kolben  so 

5  adaptiert  ist,  dal3  er  an  einer  Position  gesperrt 
wird  und  in  der  Kolbenkammer  ein  testes  Va- 
kuum  erzeugt. 

Revendicatlons 
10 

1.  Appareil  pour  mesurer  la  pression  dans  une 
conduite  a  fluide,  comprenant  une  chambre  a 
fluide  (26)  reliee  a  ladite  conduite  a  fluide,  un 
premier  diaphragme  souple  de  transfert  de 

is  pression  (28)  formant  une  paroi  de  ladite 
chambre  a  fluide,  un  second  diaphragme  sou- 
ple  de  transfert  de  pression  (12)  place  en 
contact  avec  ledit  premier  diaphragme  et  un 
capteur  de  pression  (18)  couple  audit  second 

20  diaphragme  (12)  et  sensible  aux  variations  de 
pression  transmises  par  ledit  second  diaphrag- 
me,  caracterise  par 

le  fait  que  lesdits  premier  et  second  diaph- 
ragmes  souples  de  transfert  de  pression  (28, 

25  12)  sont  en  contact  etanche  et  forment  une 
chambre  a  vide  intermediate  (37),  et  par 

un  dispositif  (32)  pour  faire  communiquer 
une  source  de  vide  (34)  avec  ladite  chambre  a 
vide  pour  maintenir  lesdits  premier  et  second 

30  diaphragmes  en  contact  constant. 

2.  Appareil  selon  la  revendication  1,  comprenant 
en  outre  un  dispositif  (30)  pour  solliciter  lesdits 
premier  et  second  diaphragmes  (28,  12)  en- 

35  semble  en  contact  etanche. 

3.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  ladite  cham- 
bre  a  fluide  (26)  comprend  un  canal  a  fluide 

40  ayant  une  entree  reliee  a  une  conduite  a  fluide 
pour  administration  intraveineuse  et  une  sortie 
reliee  a  la  conduite  a  fluide  pour  administration 
intraveineuse. 

45  4.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comprenant  en  outre  un 
dispositif  (46)  pour  etalonner  ledit  capteur  de 
pression  (18)  en  fonction  du  vide  communique 
a  ladite  chambre  a  vide  par  ladite  source  de 

50  vide. 

5.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comprenant  en  outre  une 
chambre  de  transfert  de  pression  (15)  entre 

55  ledit  second  diaphragme  (12)  et  ledit  capteur 
de  pression. 

5 
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6.  Appareil  selon  la  revendication  5,  dans  lequel 
ladite  chambre  de  transfert  de  pression  (15) 
est  remplie  d'un  fluide  sensiblement  incom- 
pressible  (16)  pour  communiquer  audit  capteur 
de  pression  lesdites  variations  de  pression  pro-  5 
venant  dudit  second  diaphragme  de  transfert 
de  pression. 

7.  Appareil  selon  la  revendication  6,  dans  lequel 
ledit  fluide  (16)  dans  ladite  chambre  de  trans-  10 
fert  de  pression  est  gelatineux. 

8.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  5  a  7,  dans  lequel  ladite  chambre  de 
transfert  de  pression  (15)  est  formee  dans  un  is 
element  de  corps  principal  (14), 

ledit  premier  diaphragme  souple  de  trans- 
fert  de  pression  (28)  est  fixe  a  un  element  de 
corps  en  forme  de  disque  (24)  jetable,  et 

ledit  second  diaphragme  souple  de  trans-  20 
fert  de  pression  (12)  est  fixe  audit  element  de 
corps  principal  (14). 

9.  Appareil  selon  la  revendication  8,  dans  lequel 
ledit  element  de  corps  principal  (14)  comprend  25 
un  event  de  reference  (32)  qui  communique  la 
pression  ambiante  audit  capteur  de  pression 
(18). 

10.  Appareil  selon  I'une  quelconque  des  revendi-  30 
cations  precedentes,  dans  lequel  ladite  source 
de  vide  (34)  comprend  une  chambre  a  piston 
(40)  contenant  un  piston  (42)  en  relation  etan- 
che  avec  ladite  chambre  a  piston  et  deplaga- 
ble  dans  une  direction  pour  former  un  vide  35 
dans  ladite  chambre  a  piston,  ledit  piston  etant 
congu  pour  etre  bloque  dans  une  position  pro- 
duisant  un  vide  fixe  dans  ladite  chambre  a 
piston. 
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