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The  present  invention  is  characterised  in  that 
the  resilient  member  is  a  portion  of  the  flow  tube 
received  in  the  case  (this  feature  is  known  from 
AU  —  A  —  24378)  and  further  characterised  by  a 
pivoted  cam  having  a  lobe  engageable  with  the 
tube  and  having  an  actuating  surface  engaged  by 
the  screw,  the  actuating  surface  being  shaped  to 
provide  precise  adjustment  of  the  amount  of 
constriction  in  the  tube  by  turning  of  the  screw 
and  to  compensate  for  non-linearities  in  response 
of  the  tube  to  pressure. 

The  invention  will  be  more  readily  understood 
by  consideration  of  the  following  detailed 
description  taken  with  the  accompanying  draw- 
ings,  in  which: 

Fig.  1  shows  a  partial  cut  away  view  of  a 
preferred  embodiment  of  the  invention  utilizing  a 
drip  chamber  valve  assembly; 

Fig.  2  shows  a  servo  assembly  with  the  drip 
chamber  valve  assembly  of  Fig.  1  positioned 
therein; 

Fig.  3  shows  a  view  of  the  assembly  of  Fig.  1  but 
without  the  cut  away;  and 

Fig.  4  presents  a  view  of  the  servo  assembly 
without  the  drip  chamber  valve  assembly  in 
place. 

Referring  to  Fig.  1,  the  drip  chamber  valve 
assembly  includes  a  drip  chamber  16  mounted  on 
a  case  18.  The  case  18  includes  a  valve  as 
discussed  below.  Fluid  enters  the  drip  chamber 
valve  assembly  through  an  inlet  tube  19  and 
leaves  through  an  exit  tube  113.  The  drip  chamber 
16  is  formed  by  a  generally  cylindrical  resilient 
and  transparent  member  sealed  at  the  top  and  at 
the  bottom.  Through  the  seal  at  the  top,  however, 
is  a  fluid  passageway  formed  by  an  inlet  port  172 
(connected  to  the  inlet  tube  19)  and  a  drip  nozzle 
171  (connected  to  the  inlet  port  172).  Fluid  leaves 
the  drip  chamber  16  through  a  passageway 
formed  by  the  drip  chamber  exit  port  1  52.  The  exit 
port  152  is  in  communication  with  middle  disk 
assembly  15,  which  is  mounted  in  the  case  18. 
Part  of  the  disk  assembly  includes  constriction 
input  151,  so  that  fluid  flow  is  directly  from  the 
drip  exit  port  152  through  the  constriction  input 
151.  The  constriction  input  is  attached  concentri- 
cally  within  the  constriction  tube  12.  The  constric- 
tion  tube  12  is  a  length  of  resilient  tube,  in  this 
case  of  silicon  rubber  of  the  type  marketed  by 
General  Electric  under  the  Selastic  brand  name. 
The  constriction  tube  12  in  turn  is  attached  at  its 
lower  end  to  an  output  112  that  is  in  communica- 
tion  with  exit  port  111.  The  constriction  tube 
output  112  and  exit  port  111  are  part  of  a  lower 
disk  assembly  11  that  is  held  in  place  by  the  case 
18. 

In  operation  of  the  drip  chamber  valve 
assembly,  the  cam  132  has  a  lobe  13  that  is  in 
contact  with  the  constriction  tube  12  to  compress 
it  against  the  case.  The  cam  has  a  pivot  131  about 
which  it  is  rotationally  displaced  in  response  to 
the  displacement  of  the  tip  133  of  a  screw  14 
against  it.  The  screw  tip  133  comes  in  contact  with 
a  surface  134  of  the  cam  on  the  opposite  side  of 
the  pivot  133  from  the  lobe  13.  The.  screw  14  is 

Description 

The  present  invention  relates  generally  to  fluid 
flow  control  systems,  and  particularly  to  systems 
for  controlling  flow  of  fluid  from  a  reservoir  to  be  5 
delivered  intravenously  to  a  patient. 

Manual  intravenous  systems  typically  control 
flow  by  means  of  roller  clamp  devices.  Such 
devices  have  the  virtue  of  simplicity,  but  are 
sometimes  difficult  to  adjust  and  are  not  amen-  10 
able  to  insertion  in  a  servo  assembly  for  auto- 
matic  control  of  flow  rate.  Moreover,  such  manual 
devices  may  not  permit  control  of  flow  rate  with 
sufficient  precision.  On  the  other  hand,  automatic 
flow  control  devices  commonly  require  insertion  15 
directly  in  the  flow  path  of  the  fluid,  and  in 
instances  when  indirect  mechanical  control  of 
flow  is  achieved  without  insertion  into  the  flow 
path,  there  are  problems  in  achieving  a  fail-safe 
mode  of  operation  and  in  permitting  disengage-  20 
ment  of  the  control  device  in  such  a  way  that  flow 
continues  at  a  rate  less  adjusted  by  the  device. 

US  —  A  —  4300552  is  concerned  with  controlling 
flow  of  intravenous  fluid  to  a  patient  using  a 
servo-system.  This  document  discloses  a  flow  25 
control  system  for  controlling  fluid  flow  to  a 
patient  comprising  a  case  for  receiving  a  resilient 
member,  a  screw  having  a  head  and  a  tip  and 
screw-mounted  on  the  case,  the  screw  being 
angularly  movable  to  cause  adjustable  deforma-  30 
tion  of  the  resilient  member  to  control  the  rate  of 
flow  through  the  system  and  servo  means  for 
releasably  driving  the  screw  to  maintain  a  pre- 
determined  flow  rate.  The  preamble  of  Claim  1  is 
based  on  the  disclosure  of  this  document.  35 

The  resilient  member  is  a  diaphragm  which  can 
be  deformed  by  a  pusher-rod,  defining  the  tip  of 
the  screw,  on  turning  of  the  screw  head.  The 
diaphragm  co-operates  with  a  seat  for  controlling 
flow  of  fluid  through  a  flow  passage.  Movement  40 
of  the  diaphragm  relative  to  the  seat  is  sub- 
stantially  linear. 

AU  —  A  —  24378  discloses  a  drip  feed  control 
system  which  receives  a  portion  of  a  tube  of 
resilient  material.  A  screw  having  a  head  and  a  tip  45 
is  screw-mounted  in  a  case  and  a  pivoted 
member  has  a  clamp  surface  engageable  with  the 
tube  and  an  actuating  surface  engageable  by  the 
screw.  The  screw  can  be  turned  manually  to  move 
the  member  angularly  so  as  to  vary  compression  so 
of  the  tube. 

The  pivoted  member  serves  as  a  clamping  plate 
interposed  between  the  screw  and  the  tube.  The 
angular  movement  is  very  small,  so  that  effec- 
tively  the  plate  moves  linearly.  The  plate  serves  to  55 
spread  the  load  exerted  by  the  screw. 

US—  A—  2931387  relates  to  an  unconnected  art 
and  provides  a  similar  arrangement  to 
AU  —  A  —  24378  in  a  domestic  water  distribution 
system.  A  flexible  tube  can  be  deformed  to  60 
constrict  flow  therethrough  by  turning  of  a  screw. 
The  screw  acts  on  a  pivoted  member,  defined  as  a 
"pressure  member"  which  spreads  the  load 
exerted  by  the  screw.  There  is  no  requirement  for 
precision  control  of  flow  in  this  art.  65 



EP  0  097  675  B1 

drip  chamber  valve  assembly  are  identified  in  Fig. 
1.  (Throughout  the  description  and  figures  herein, 
a  given  number  identifies  uniformly  the  same 
item  in  each  of  the  figures.) 

5  The  drip  chamber  valve  assembly  is  designed 
to  be  simple  enough  that  it  may  be  disposed  as 
part  of  a  cassette  system  after  a  single  use.  The 
servo  assembly  may  be  powered  by  its  own 
internal  battery  or  by  conventional  alternating 

10  current  power  sources.  As  yet  another  alternative, 
however,  owing  to  its  low  power  consumption, 
the  servo  assembly  may  be  powered  by  a  small 
battery  contained  in  the  drip  chamber  valve 
assembly.  In  embodiments  when  the  drip 

15  chamber  valve  assembly  is  discarded  after  a 
single  use,  the  placement  of  a  battery  in  the  drip 
chamber  valve  assembly  will  assure  that  fresh 
battery  power  is  available  to  the  servo  assembly 
for  each  new  use.  A  preferred  embodiment  of  this 

20  design  is  shown  in  Fig.  3,  which  presents  a  view 
of  the  drip  chamber  valve  assembly  without  the 
cut  away.  The  assembly  includes  a  battery  31 
having  terminals  311  and  312.  This  battery  may 
be  the  flat  type  of  battery  recently  introduced  in 

25  connection  with  film  for  loading  into  SX-70  brand 
instant  cameras  manufactured  by  the  Poloroid. 
Alternatively,  the  drip  chamber  valve  assembly 
may  employ  one  or  more  button  type  batteries 
connected  to  suitable  output  terminals. 

30  When  the  drip  chamber  valve  assembly  of  Fig.  3 
is  inserted  into  the  servo  assembly  of  Fig.  4,  the 
battery  terminals  311  and  312  mate  with  corre- 
sponding  terminals  41  1  and  412  on  terminal  strip 
41  of  the  servo  assembly  21. 

35  It  should  be  noted  that  in  the  event  of  a  power 
failure  to  the  servo  assembly  21,  of  in  the  event  of 
its  total  failure,  the  drip  chamber  valve  assembly 
retains  its  last  setting.  There  is  no  catastropic 
failure.  Moreover,  in  the  event  of  such  a  failure, 

40  the  drip  chamber  valve  assembly  can  be  removed 
expediently  from  the  servo  assembly  and  con- 
trolled  either  manually  or  by  other  suitable 
means. 

45  Claims 

1.  A  flow  control  system  for  controlling  fluid 
flow  to  a  patient  comprising  a  case  (18)  for 
receiving  a  resilient  member  (12),  a  screw  (14) 

50  having  a  head  (141)  and  a  tip  (133)  and  screw- 
mounted  on  the  case,  the  screw  being  angularly 
movable  to  cause  adjustable  deformation  of  the 
resilient  member  to  contvol  the  rate  of  flow 
through  the  system,  and  servo  means  (21)  for 

55  releasably  driving  the  screw,  to  maintain  a  pre- 
determined  flow  rate,  characterised  in  that  said 
resilient  member  is  a  protion  of  a  flow  tube  (12) 
received  in  the  case,  and  further  characterised  by 
a  pivoted  cam  (132)  having  a  lobe  engageable 

eo  with  the  tube  and  having  an  actuating  surface 
(134)  engaged  by  the  screw,  the  actuating  surface 
being  shaped  to  provide  precise  adjustment  of 
the  amount  of  constriction  in  the  tube  by  turning 
of  the  screw  and  to  compensate  for  non-linarities 

65  in  response  to  the  tube  (12)  to  pressure. 

threaded  into  the  case  18  and  can  be  adjusted  by 
turning  the  head  141.  Careful  adjustment  of  the 
geometry  of  the  cam  132  can  permit  precise 
adjustment  of  the  amount  of  constriction  in  the 
constriction  tube  12  and  thereby  the  flow  rate.  Of 
course  the  thread  pitch  of  the  screw  14  is  also  a 
factor,  but  I  have  found  that  even  with  a  relatively 
course  threading  of  the  screw  14,  a  satisfactory 
adjustment  can  be  readily  achieved.  It  can  be  seen 
that  once  an  adjustment  of  flow  rate  has  been 
achieved  by  appropriate  turning  of  the  screw  14 
by  its  head  141,  the  adjustment  will  not  change  if 
the  drip  chamber  valve  assembly  is  left 
unattended,  since  the  cam  132  will  not  cause 
rotation  of  the  screw  14  in  a  proper  design. 

It  is  important  in  most  applications  for  the  tube 
to  tend  to  return  to  its  original  shape  when 
pressure  from  cam  lobe  13  against  it  is  reduced, 
so  that  the  flow  rate  will  increase  as  the  tip  133  of 
the  screw  is  withdrawn  from  contact  with  the  cam 
132.  It  should  be  noted  that  the  shape  of  cam  edge 
134  will  affect  the  response  characteristics  of  the 
valve  assembly.  For  example,  if  it  is  desired  to 
compensate  for  nonlinearities  in  response  of  the 
constriction  tube  to  pressure,  it  may  be  desirable 
to  shape  the  cam  edge  134  correspondingly. 
Thus,  as  the  screw  14  is  advanced  into  the  case, 
any  desired  rate  of  change  of  constriction  in  the 
constriction  tube  12  can  be  accomplished  by 
suitable  configuration  of  the  shape  of  cam  edge 
134. 

In  Fig.  2  is  shown  a  servo  assembly  21  with  the 
drip  chamber  valve  assembly  of  Fig.  1  in  place. 
The  case  1  8  is  held  in  place  by  the  guides  251  and 
252,  which  prevent  vertical  motion  of  the  case  18. 
Horizontal  motion  toward  and  away  from  the 
servo  assembly  21  is  restricted  by  bracket  22. 
Rotational  displacement  of  the  screw  14  is 
effected  by  a  motor  23  coupled  via  a  shaft  231  and 
coupler  233  to  the  screw  head  141.  Although  this 
embodiment  shows  a  tongue  (screw  head  141) 
and  groove  (the  slot  in  coupler  233)  coupling,  any 
suitable  coupling  arrangement  can  be  used.  In 
many  instances  it  may  be  desirable  to  cause  the 
tip  of  the  shaft  231  to  be  fluted  and  to  provide  a 
suitable  receptacle  for  the  fluted  shaft  in  the  head 
of  the  screw  14.  The  motor  23  is  powered  by  the 
leads  232  and,  since  the  device  retains  its  last 
adjustment,  the  motor  23  may  be,  for  example,  a 
stepping  motor  having  a  capability  of  orienting 
the  shaft  231  (and  thereby  the  screw  14)  at  any 
desired  rotational  displacement.  The  motor  23,  of 
course,  need  be  actuated  only  when  flow  rate 
needs  to  be  changed.  This  feature  provides 
dramatically  reduced  power  drain  in  comparison 
to  many  prior  art  devices.  The  flow  rate  itself  can 
be  monitored  either  by  conventional  means  of 
monitoring  drip  rate  through  the  drip  chamber  16 
or  monitoring  the  flow  at  any  other  suitable  point 
in  the  flow  path.  Flow  may  also  be  monitored 
in  accordance  with  the  invention  described  in 
my  patent  application  serial  no.  254,304,  filed 
April  15,  1981,  now  US—  A—  4,411,649  and 
US—  A—  4,600,401.  The  servo  assembly  also 
includes  a  control  panel  24.  Other  features  of  the 
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4.  Ein  System  nach  Anspruch  3,  welches  ferner 
eine  am  Gehause  befestigte  Batterie  (31)  auf- 
weist,  die  zum  Antrieb  der  Stelleinrichtung  dient, 
sobald  das  Gehause  durch  diese  gehalten  ist. 

Revendications 

1.  Systeme  de  commande  d'ecoulement  pour 
commander  un  ecoulement  de  fluide  vers  un 
patient,  comprenant  un  corps  (18)  pour  recevoir 
un  element  elastique  (12),  une  vis  (14)  comportant 
une  tete  (141)  et  un  bout  (133)  et  viesee  sur  le 
corps,  la  vis  etant  deplagable  angulairement  de 
maniere  a  provoquer  une  deformation  reglable  de 
I'element  elastique  pour  commander  le  debit  de 
fluide  a  travers  le  systeme,  et  un  servo-meca- 
nisme  (21)  pour  entramer  la  vis  de  fagon  separa- 
ble,  de  maniere  a  maintenir  un  debit  d'ecoule- 
ment  predetermine,  caracterise  en  ce  que  ledit 
element  elastique  est  une  partie  d'un  tube  d'ecou- 
lement  (12)  regu  dans  le  corps,  et  caracterise  en 
outre  par  une  came  pivotante  (132)  comportant 
un  lobe,  qui  peut  venir  en  contact  avec  le  tube,  et 
comportant  une  surface  de  manoeuvre  (134)  avec 
laquelle  la  vis  vient  en  contact,  la  surface  de 
manoeuvre  etant  profilee  de  maniere  a  permettre 
un  reglage  precis  du  degre  d'etranglement  du 
tube,  par  rotation  de  la  vis,  et  de  maniere  a 
compenser  les  son  linearites  de  reponse  du  tube 
(12)  a  la  pression. 

2.  Systeme  suivant  la  revendication  1,  compre- 
nant  en  outre  une  chambre  d'egouttage  (16)  en 
communication  avec  le  tube. 

3.  Systeme  suivant  la  revendication  1  ou  2,  dans 
lequel  le  servo-mecanisme  (21)  regoit  de  fagon 
separable  et  maintient  le  corps,  et  entrame  la  vis 
de  fagon  separable. 

4.  Systeme  suivant  la  revendication  3,  compre- 
nant  en  outre  une  pile  (31),  physiquement  atta- 
chee  au  corps,  pour  alimenter  le  servo-meca- 
nisme  lorsque  le  corps  est  maintenu  par  celui-ci. 

2.  A  system  according  to  Claim  1,  further 
comprising  a  drip  chamber  (16)  in  communication 
with  the  tube. 

3.  A  system  according  to  Claim  1  or  2,  wherein 
the  servo  means  (21)  releasably  receives  and  5 
holds  the  case  and  releasably  drives  the  screw. 

4.  A  system  according  to  Claim  3,  further 
comprising  a  battery  (31),  physically  attached  to 
the  case,  for  powering  the  servo  means  when  the 
case  is  being  held  thereby.  10 

Patentanspriiche 

1.  Ein  Stromungssteuersystem  zur  Steuerung 
einer  Fluidstramung  zu  einem  Patienten  mit  15 
einem  Gehause  (18)  zur  Aufnahme  eines  elas- 
tischen  Elements  (12),  mit  einer  Schraube  (14)  mit 
einem  Kopf  (141)  und  einem  Ende  (133),  welche  in 
das  Gehause  eingeschraubt  und  um  einen  Winkel 
bewegbar  ist  unter  einstellbarer  Deformation  des  20 
elastischen  Elements,  um  die  DurchflulSmenge 
durch  das  System  zu  steuern,  und  mit  einer 
Stelleinrichtung  (21)  zum  losbaren  Antrieb  der 
Schraube,  um  einen  vorbestimmten  Durchsatz 
aufrechtzuerhalten,  dadurch  gekennzeichnet,  daft  25 
das  genannte  elastische  Element  ein  Teil  einer 
Stromungsleitung  (12)  innerhalb  des  Gehauses 
ist,  und  ferner  gekennzeichnet  durch  eine  drehbar 
gelagerte  Nocke  (132)  mit  einem  mit  der  Leitung 
zusammenwirkenden  Vorsprung  und  einer  Betati-  30 
gungsflache,  die  so  geformt  ist,  daS  durch  Drehen 
der  Schraube  eine  prazise  Einstellung  des  Wertes 
der  Verengung  der  Leitung  erhalten  wird  und 
Nicht-Linearitaten  als  Reaktion  der  Leitung  (12) 
auf  den  Druck  kompensiert  werden.  35 

2.  Ein  System  nach  Anspruch  1,  welches  ferner 
eine  Tropfkammer  (16)  in  Verbindung  mit  der 
Leitung  aufweist. 

3.  Ein  System  nach  Anspruch  1  oder  2,  wobei 
die  Steileinrichtung  (21)  das  Gehause  losbar  auf-  40 
nimmt  und  halt  sowie  die  Schraube  losbar 
antreibt. 

45 
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