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Description 

The  present  invention  relates  to  a  fluid  injection 
system  for  injecting  a  first  fluid  into  a  body  of  a  second 
fluid.  5 

Prior  art  fluid  injection  systems  are  known,  for 
example,  from  US-A-2,563,21  1  ,  which  discloses  a  large 
fixed  apparatus  for  use  in  supplying  water  flow  to  swim- 
ming  pools  or  drinking  supply.  US-A-3,  166,096  dis- 
closes  a  fluid  injection  system  in  which  a  disposable  bag  10 
containing  detergent  may  be  placed  inside  a  vessel 
which  is  connected  to  a  fixed  metering  apparatus  which 
is  mounted  within  a  washing  machine. 

In  accordance  with  the  present  invention  there  is 
provided  a  fluid  delivery  and  metering  apparatus  for  15 
delivering  a  metered  flow  of  a  second  fluid  into  a  first 
fluid,  said  apparatus  comprising: 

a  tubular  member  arranged  to  form  part  of  a  fluid 
flow  line  through  which  the  first  fluid  flows  under  20 
pressure; 
a  venturi  contained  within  the  tubular  member 
defining  high  and  low  pressure  sides  thereof; 
a  first  volume  arranged  to  contain  the  first  fluid; 
a  second  volume  arranged  to  contain  the  second  25 
fluid; 
a  conduit  providing  communication  between  the 
high  pressure  side  of  said  venturi  and  said  first  vol- 
ume; 
a  metering  line  providing  communication  between  30 
said  second  volume  and  the  low  pressure  side  of 
said  venturi  whereby,  on  a  pressure  differential 
being  created  across  said  venturi  as  a  result  of  a 
flow  of  said  first  fluid  through  said  tubular  member, 
said  first  fluid  is  caused  to  flow  into  said  first  volume  35 
thereby  reducing  said  second  volume  and  conse- 
quently  displacing  the  second  fluid  into  the  meter- 
ing  line;  and 
a  bypass  conduit  provided  between  the  high  pres- 
sure  side  of  the  venturi  and  the  metering  line  to  40 
allow  the  delivery  of  the  first  fluid  into  the  metering 
line  intermediate  of  the  second  volume  and  the 
tubular  member; 

wherein  one  volume  comprises  a  first  cham- 
ber  and  the  other  volume  comprises  a  second  45 
chamber,  one  of  said  first  and  second  chambers 
being  disposed  substantially  within  the  other  of  said 
first  and  second  chambers,  said  first  and  second 
volumes  being  separated  one  from  the  other  by 
pressure  responsive  means  comprising  a  movable  so 
element  received  within  the  outer  one  of  said  first 
and  second  chambers  and  defining  at  least  a  por- 
tion  of  the  walls  of  the  inner  one  of  said  first  and 
second  chambers,  the  outer  one  of  said  first  and 
second  chambers  comprising  a  rigid  enclosure  hav-  ss 
ing  an  opening; 
and  whereby  said  flow  of  said  first  fluid  into  said  first 
volume  displaces  the  pressure  responsive  means 

thereby  reducing  said  second  volume  and  conse- 
quently  displacing  the  second  fluid  into  the  meter- 
ing  line; 
said  apparatus  being  characterised  in  that: 
the  inner  one  of  said  first  and  second  chambers 
comprises  a  flexible  bag-like  enclosure  received 
within  the  rigid  enclosure; 
said  tubular  member  being  part  of  a  closure  ele- 
ment,  said  closure  element  also  comprising  said 
conduit,  said  metering  line  and  said  bypass  conduit, 
each  end  of  the  tubular  member  being  adapted  for 
fitting  within  a  flow  line  to  a  hand  wand;  and 
said  closure  element  is  adapted  to  be  permanently 
sealingly  engaged  with  the  opening  of  the  rigid 
enclosure. 

The  present  invention  will  now  be  described,  by  way 
of  example,  with  reference  to  the  accompanying  draw- 
ings,  in  which:- 

Fig  1  is  a  schematic  view  of  a  prior  art  fluid  injection 
system  illustrating  the  principle  of  operation  of  the 
present  invention; 
Fig  2  is  a  schematic  view  of  the  fluid  injection  sys- 
tem  utilised  by  the  apparatus  of  the  present  inven- 
tion; 
Fig  3  is  a  side  elevation  of  an  apparatus  according 
to  the  invention; 
Fig  4  is  a  view  of  a  bottle  neck  sealing  arrangement 
of  the  apparatus  of  Fig  3; 
Fig  5  is  an  upper  perspective  view  of  a  part  of  the 
apparatus  of  Fig  4; 
Fig  6  is  a  perspective  view  of  a  knap  sack  wand  for 
use  with  the  apparatus  of  Fig.  3; 
Fig  7  is  a  perspective  view  of  an  adaptor  of  the 
wand  of  Fig  6;  and 
Fig  8  is  a  side  elevation  of  part  of  the  adaptor  of  Fig 
7  showing  the  spring  mounting  of  a  tube  member. 

In  Fig  1  of  the  accompanying  drawings,  which 
shows  a  prior  art  fluid  injection  system,  there  is  shown  a 
fluid  line  10  through  which,  in  use,  a  fluid  flows  under 
pressure.  Coupled  within  the  fluid  line  10  is  a  tubular 
member  1  2.  Each  end  of  the  fluid  line  1  0  is  connected  to 
the  adjacent  end  of  the  tubular  member  1  2  by  any  con- 
venient  means. 

The  tubular  member  12  contains  a  venturi  14 
arranged  to  cause  a  pressure  drop  in  fluid  flowing 
through  the  fluid  line  10  in  the  direction  shown  by  the 
arrow  16.  The  tubular  member  12  also  contains  two  ori- 
fices  1  8  and  20  on  the  high  and  low  pressure  sides  of 
the  venturi  1  4  respectively. 

A  first  conduit  22  extends  from  the  orifice  1  8  to  a 
pressure  tank  24.  The  pressure  tank  24  is  of  rigid  con- 
struction. 

The  pressure  tank  24  is  bucket  shaped  having  a 
base  26  with  an  upstanding  peripheral  wall  28.  The  con- 
duit  22  enters  the  pressure  tank  24  through  its  base  26. 
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Further,  the  pressure  tank  24  also  contains  a  bladder  or 
diaphragm  or  membrane  30  which  is  of  similar  shape  to 
the  pressure  tank  24  and  is  thus  also  bucket  shaped. 
Typically,  the  bladder  30  has  an  upper  peripheral  flange 
remote  from  its  base.  This  flange  is  clamped  between  5 
an  upper  outwardly  flared  end  of  the  peripheral  wall  28 
of  the  pressure  tank  24  and  a  lid  32  by  any  suitable 
means  such  as  threaded  bolts.  The  bladder  30  has  a 
resilient  wall.  The  bladder  30  may  be  formed  of  neo- 
prene  or  rubber  or  any  flexible  material  not  degraded  by  w 
the  fluids.  A  first  volume  is  defined  by  the  pressure  tank 
24  and  the  bladder  30  and  a  second  volume  is  defined 
by  the  bladder  30  and  the  lid  32.  A  shuttle  valve  34  is 
mounted  above  the  lid  32.  The  shuttle  valve  34  commu- 
nicates  with  the  interior  of  the  pressure  tank  24  through  15 
a  short  pipe  36  which  passes  through  the  lid  32.  Fur- 
ther,  the  shuttle  valve  34  is  in  communication  with  a  res- 
ervoir  37  through  a  pipe  38  which  passes  through  the 
underside  of  the  reservoir  37.  The  reservoir  37  is  pro- 
vided  with  a  breather  39.  A  metering  line  40  also  20 
extends  from  the  shuttle  valve  34.  In  use,  the  shuttle 
valve  34  performs  such  that  when  no  bulk  fluid  is  pass- 
ing  through  the  fluid  line  10  fluid  passes  under  gravity 
from  the  reservoir  37  through  the  pipes  38  and  36  to  fill 
up  the  bladder  30.  This  causes  the  bladder  30  to  expand  25 
and  to  move  outwardly  towards  the  base  26  and  wall  28 
of  the  tank  24.  Thus,  the  second  volume  is  increased 
and  the  first  volume  is  correspondingly  decreased  until 
the  bladder  30  is  full.  When  fluid  flows  through  the  fluid 
line  1  0  and  the  tubular  member  1  2,  a  pressure  differen-  30 
tial  is  created  across  the  venturi  14.  This  closes  off  the 
supply  from  the  tank  24  and  causes  fluid  from  the  fluid 
line  10  to  pass  through  the  orifice  18  and  the  conduit  22 
into  the  pressure  tank  24  and  exert  pressure  on  the  wall 
of  the  bladder  30.  The  bladder  30  moves  inwardly  caus-  35 
ing  the  second  volume  to  contract  as  the  first  volume  is 
increased.  Fluid  in  the  bladder  30  is  thus  expelled 
through  the  line  40.  The  fluid  passing  through  the  line  40 
enters  the  tubular  member  12  via  the  orifice  20  and  is 
injected  into  the  stream  of  the  fluid  line  10.  40 

It  is  found  over  a  wide  range  of  flow  rates  in  the  fluid 
line  10  that  the  rate  of  injection  varies  approximately 
according  to  the  rate  of  flow.  Thus,  the  amount  of  sec- 
ond  fluid  injected  per  volume  of  first  fluid  remains  sub- 
stantially  constant.  Preferably,  the  minimum  flow  rate  in  45 
the  fluid  line  10  is  sufficient  to  generate  a  driving  pres- 
sure  differential  that  will  displace  the  second  fluid.  If 
desired,  the  tank  24  can  be  connected  in  reverse 
whereby  the  bladder  30  is  in  fluid  communication  with 
the  conduit  22  and  the  tank  24  is  in  fluid  communication  so 
with  the  conduit  40.  In  this  case,  the  bladder  30  expands 
to  expell  the  second  fluid  from  the  tank  24.  Furthermore, 
the  separator,  instead  of  being  in  the  form  of  a  flexible 
member,  could  be  in  the  form  of  a  piston  or  other  mem- 
ber  that  moves  displacing  the  first  and  second  fluids.  55 

The  rate  of  injection  of  the  second  fluid  into  the  first 
fluid  may  be  varied  by  means  of  a  by-pass  conduit  50 
which  interconnects  the  conduit  22  with  the  line  40.  The 

presence  of  the  conduit  50  causes  the  first,  bulk  fluid  to 
flow  from  the  conduit  22  into  the  line  40  as  an  alternative 
to  the  flow  of  the  second  fluid.  This  inhibits  or  propor- 
tionately  displaces  the  flow  of  the  second,  additive  fluid 
into  the  venturi. 

The  by-pass  conduit  50  contains  an  adjustable 
valve  52.  The  valve  52  controls  the  rate  of  flow  of  the 
first,  bulk  fluid  in  the  conduit  50.  As  the  valve  52  is 
opened  to  increase  the  rate  of  flow  of  the  first  fluid,  the 
rate  of  flow  of  the  second  fluid  through  the  line  40  is 
decreased  and  vice  versa. 

Once  the  desired  rate  of  addition  of  the  second  fluid 
has  been  established,  this  rate  of  addition  will  be  main- 
tained  and  the  second  fluid  will  flow  into  the  venturi  14 
partly  pre-mixed  with  the  bulk  fluid  and  will  be  admixed 
with  the  main  body  of  bulk  fluid  in  the  desired  propor- 
tion.  The  valve  52  may  be  substituted  by  a  fixed  con- 
striction  calibrated  to  a  desired  rate. 

The  constriction  may  be  a  plug  partially  restricting 
the  by-pass  flow.  It  may  also  be  a  multiposition  plug  for 
multiple,  pre-set  rates  of  flow. 

The  system  may  be  extended  further  to  incorporate 
adjustment  to  the  venturi  or  constriction  the  purpose  of 
which  is  to  modify  the  pressure  differential  (for  a  given 
flow  rate)  and  thereby  change  the  range  over  which  the 
second  fluid  line  and  by-pass  control  the  rate  of  dosing. 
The  means  of  adjusting  the  venturi  could  be  by  mechan- 
ical  adjustment  of  a  flexible  surfaced  opening,  by 
sphincter  action,  or  by  pumping  additional  volume  of  the 
first  fluid  into  the  eye  of  the  venturi.  This  latter  has  been 
found  to  control  the  venturi  constriction. 

The  system  of  Figure  1  has  a  wide  variety  of  uses. 
It  may,  for  example,  be  used  for  adding  aromatic 

materials  in  small  volumes  as  a  catalyst  to  hydrocarbon 
fuels  of  low  quality  to  increase  the  thermal  output  rating. 
The  system  of  the  present  invention  provides  a  safe 
method  of  handling  highly  flammable  bulk  fluids. 

The  system  of  Figure  1  may  also  be  used  for  meter- 
ing  liquid  additives  into  bulk  fluids  in  gaseous  form  such 
as  the  adding  of  lubricating  oil  to  compressed  air  flowing 
to  energise  pneumatic  tools  that  require  constant  lubri- 
cation  such  as  pneumatic  hammers  on  drilling  machin- 
ery. 

The  system  shown  in  Figures  1  and  2  of  the  draw- 
ings  is  arranged  for  operation  with  fluids  in  the  form  of 
liquids  but  the  present  invention  can  be  readily  adapted 
for  operation  with  gases.  The  system  can  be  extended 
to  have  multiple  second  fluid  lines  and  storage  volumes 
and  by-pass  controllers  feeding  a  single  venturi  or  mul- 
tiple  Venturis  in  series  or  parallel. 

In  Fig  2  of  the  accompanying  drawings  there  is 
shown  schematically  the  fluid  injection  system  utilised 
by  the  apparatus  of  the  present  invention.  The  system  of 
Fig.  2  is  a  modification  of  the  system  of  Fig  1  .  Like  refer- 
ence  numerals  are  used  to  denote  like  parts  between 
Figs  1  and  2. 

The  major  difference  from  the  system  of  Fig  1  is 
that  the  reservoir  37,  the  pipe  36  and  38  and  the  shuttle 
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valve  40  are  omitted.  Further,  the  metering  line  40  leads 
directly  from  the  bladder  30  through  the  lid  32  of  the 
tank  24  to  the  orifice  20.  As  for  the  system  of  Fig.  1  ,  the 
system  of  Fig.  2  may  have  a  venturi  orifice  of  adjustable 
size.  5 

The  system  of  Fig  2  operates  in  essentially  the 
same  manner  as  that  of  Fig  1  as  described  above. 

The  system  of  Fig  2  is  envisaged  to  be  a  disposable 
system  whereby  once  all  of  the  second,  additive  fluid 
has  been  expelled  from  the  bladder  30  the  entire  appa-  u 
ratus  will  be  discarded  and  replaced  by  a  fresh  appara- 
tus  in  which  the  bladder  30  is  filled  with  the  second 
additive  fluid.  The  system  of  Fig  2  may  be  used  in  the 
same  applications  as  that  of  Fig  1  .  However,  because  of 
its  disposable  characteristics  it  is  useful  in  other  applica-  n 
tions.  For  example,  the  system  of  Fig  2  is  particularly 
envisaged  for  use  with  knap  sack  sprays  which  are  typ- 
ically  used  for  spraying  herbicides  or  pesticides.  With 
the  system  of  Fig  2,  the  active  ingredient  to  be  sprayed 
would  be  contained  in  concentrated  form  in  the  bladder  2t 
30  and  the  bulk  fluid  would  be  water  carried  in  a  porta- 
ble  tank.  The  bladder  30  could  be  so  designed  that  the 
operator  need  never  contact  the  concentrated  active 
ingredient.  Further,  the  bladder  30  could  be  incorpo- 
rated  in  a  cheap  disposable  assembly  including  the  21 
entire  system  of  Fig  2  which  would  be  discarded  when 
the  bladder  30  was  empty. 

In  Figure  3,  there  is  shown  a  particular  embodiment 
of  an  apparatus  according  to  the  invention  constructed 
utilising  the  injection  system  of  Figure  2.  Like  reference  3< 
numerals  denote  like  parts. 

In  Figure  3  the  tank  24  is  in  the  form  of  a  clear  plas- 
tics  bottle  and  the  bladder  30  is  in  the  form  of  a  plastics 
bag  or  the  like.  The  bottle  is  sealed  off  at  the  neck  by  a 
moulded  plastics  cap  160.  The  cap  160  is  permanently  3i 
sealed  to  the  bottle  24. 

The  cap  160  comprises  a  female  end  164  for  fitting 
to  a  hand  wand  (not  shown)  and  a  male  end  1  62  for  fit- 
ting  to  a  hose  or  knap  sack  of  known  type  (not  shown). 
An  apertured  tube  166  depends  from  the  cap  160.  The  4t 
tube  166  ensures  that  the  bag  30  is  unfurled  in  the  bot- 
tle  24  and  also  acts  as  a  feed  tube  in  use. 

The  cap  1  60  also  comprises  an  on-off  cock  1  68. 
The  cock  1  68  must  be  on  and  water  must  be  flowing 

through  the  cap  160  from  the  male  end  to  the  female  « 
end  to  cause  chemicals  to  be  released  from  the  bag  30. 
The  cap  160  also  comprises  a  chemical  filler  port  170 
through  which  chemical  is  inserted  into  the  bag  30.  After 
the  bag  30  is  full  the  port  170  is  permanently  sealed. 
The  cap  160  contains  all  of  the  components  12,  14,  18,  st 
20,  22,  40,  50  and  52  of  Figure  2. 

Thus,  when  water  flows  from  a  hose  or  knap  sack 
through  the  cap  160  from  the  end  162  to  the  end  164, 
the  concentrate  in  the  bag  30  is  expelled  into  the  water 
at  a  desired,  consistant  concentration  as  determined  by  st 
the  setting  of  the  valve  52.  In  this  embodiment  the  valve 
52  may  be  permanently  set  at  a  particular  desired  set- 
ting.  It  is  also  envisaged  that  in  some  applications  the 

valve  52  could  have,  say  two  positions  which  could  be 
obtained  by  a  manual  switching  device. 

A  particular  neck  construction  for  the  apparatus  of 
Figure  3  is  shown  in  Figure  4.  In  this  case  the  bag  30  is 
sealed  to  the  tube  1  66  by  means  of  an  "O"  ring  1  79.  Fur- 
ther,  a  neck  plug  182  with  the  tube  166  extending 
through  it,  rests  on  the  neck  180  and  closes  it  off  and  is 
sealed  to  the  bottle  24. 

A  sealing  collar  186  is  then  clamped  around  the 
neck  1  89  and  the  assembly.  The  open  end  of  the  bag  30 
is  sealed  to  the  tube  1  66  by  means  of  the  "0"ring  1  79  or 
other  seal  so  that  once  the  filler  port  170  is  sealed  the 
concentrate  cannot  escape  except  by  rupture  of  the  bot- 
tle  24.  In  this  connection,  the  bottle  24  may  be  made  of 
impact  resistant  plastics  material.  Also,  the  clear  nature 
of  the  bottle  enables  a  visual  observation  to  be  made  of 
the  amount  of  chemical  remaining  in  the  bag  30.  Also, 
shown  in  Figure  4  is  the  dosing  line  40,  the  by-pass  50 
or  the  valve  52  which  can  be  seen  more  clearly  in  Figure 
5.  The  by-pass  line  50  and  the  valve  52  serve  to  dis- 
place  the  cencentrate  thereby  changing  the  dose  rate 
from  the  line  40.  The  control  valve  52  may  be  replaced 
by  specific  plugs  that  restrict  the  flow  in  the  by-pass  line 
50  to  a  desired  rate  of  control. 

In  Figure  6,  there  is  shown  a  knap  sack  spray  head 
190  fitted  with  an  adapter  192  which  is  shown  to  an 
enlarged  scale  in  Figure  7.  The  spray  head  190  com- 
prises  a  wand  194  into  which  the  adapter  192  is  fitted. 

The  adapter  192  comprises  a  first  internally 
threaded  end  tube  196  and  a  second  externally 
threaded  end  tube  198.  The  tubes  196  and  198  are 
arranged  to  be  fitted  to  outer  and  inner  ends  of  the  knap 
sack  wand  1  94  respectively.  The  tubes  1  96  and  1  98  are 
rigidly  interconnected  by  a  bridging  member  200  such 
that  under  the  bridging  member  200  there  is  a  gap 
between  the  tubes  1  96  and  1  98. 

Further,  as  can  be  seen  in  Figure  8,  the  tube  198  is 
spring  biased  by  a  coil  spring  202  to  a  rest  position. 

The  cap  1  60  of  the  apparatus  of  Figure  4  can  be 
engaged  with  the  tubes  196  and  198  by  pressing  the 
tube  198  against  the  spring  20  to  widen  the  gap 
between  the  tubes  196  and  198  and  then  inserting  the 
cap  160  into  the  gap.  Then  the  tube  198  can  be 
released  so  that  the  tube  198  sealingly  engages  with 
the  female  fitting  164  and  the  tube  196  sealingly 
engages  with  the  male  fitting  162.  In  this  way,  the  bottle 
24  of  Figure  3  can  be  readily  clipped  into  a  knap  sack 
wand  or  a  hose  line  and  used  until  the  concentrate  is 
exhausted  at  which  time  the  bottle  24  is  removed  by  the 
reverse  of  the  procedure  described  above  and  replaced 
by  a  fresh  bottle. 

Modifications  and  variations  such  as  would  be 
apparent  to  a  skilled  addressee  are  deemed  within  the 
scope  of  the  present  invention.  For  example,  in  the 
embodiment  of  Figure  4,  with  a  spring  and  orifice  part, 
the  plug  1  70  may  be  used  as  a  "dead-mans-hand".  That 
is,  unless  the  plug  170  is  depressed,  the  plug  170  rises 
to  cut  off  the  flow  in  the  concentrate  flow  tube  1  66. 
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Further,  venturi  could  be  in  the  form  of  an  invert 
venturi  in  which  a  solid  member  is  disposed  in  the  cen- 
tre  of  a  pipe  or  tube  to  form  a  constriction. 

Claims  s 

1  .  A  fluid  delivery  and  metering  apparatus  for  deliver- 
ing  a  metered  flow  of  a  second  fluid  into  a  first  fluid, 
said  apparatus  comprising: 

10 
a  tubular  member  (1  2)  arranged  to  form  part  of 
a  fluid  flow  line  through  which  the  first  fluid 
flows  under  pressure; 
a  venturi  (14)  contained  within  the  tubular 
member  (12)  defining  high  and  low  pressure  is 
sides  (18,20)  thereof; 
a  first  volume  arranged  to  contain  the  first  fluid; 
a  second  volume  arranged  to  contain  the  sec- 
ond  fluid; 
a  conduit  (22)  providing  communication  20 
between  the  high  pressure  side  (18)  of  said 
venturi  (14)  and  said  first  volume; 
a  metering  line  (40)  providing  communication 
between  said  second  volume  and  the  low  pres- 
sure  side  (20)  of  said  venturi  (14)  whereby,  on  25 
a  pressure  differential  being  created  across 
said  venturi  (1  4)  as  a  result  of  a  flow  of  said  first 
fluid  through  said  tubular  member  (12),  said 
first  fluid  is  caused  to  flow  into  said  first  volume 
thereby  reducing  said  second  volume  and  con-  30 
sequently  displacing  the  second  fluid  into  the 
metering  line  (40);  and 
a  bypass  conduit  (50)  provided  between  the 
high  pressure  side  (18)  of  the  venturi  (14)  and 
the  metering  line  (40)  to  allow  the  delivery  of  35 
the  first  fluid  into  the  metering  line  (40)  interme- 
diate  of  the  second  volume  and  the  tubular 
member  (12); 

wherein  one  volume  comprises  a  first 
chamber  (24)  and  the  other  volume  comprises  40 
a  second  chamber  (30),  one  of  said  first  and 
second  chambers  (24,  30)  being  disposed  sub- 
stantially  within  the  other  of  said  first  and  sec- 
ond  chambers  (24,  30),  said  first  and  second 
volumes  being  separated  one  from  the  other  by  45 
pressure  responsive  means  (30)  comprising  a 
movable  element  received  within  the  outer  one 
of  said  first  and  second  chambers  (24,  30)  and 
defining  at  least  a  portion  of  the  walls  of  the 
inner  one  of  said  first  and  second  chambers  so 
(24,  30),  the  outer  one  of  said  first  and  second 
chambers  (24,  30)  comprising  a  rigid  enclosure 
having  an  opening  (180); 
and  whereby  said  flow  of  said  first  fluid  into  said 
first  volume  displaces  the  pressure  responsive  55 
means  (30)  thereby  reducing  said  second  vol- 
ume  and  consequently  displacing  the  second 
fluid  into  the  metering  line  (40); 

94  B1  8 

said  apparatus  being  characterised  in  that: 
the  inner  one  of  said  first  and  second  chambers 
(24,  30)  comprises  a  flexible  bag-like  enclosure 
received  within  the  rigid  enclosure; 
said  tubular  member  (12)  being  part  of  a  clo- 
sure  element  (160),  said  closure  element  also 
comprising  said  conduit  (22),  said  metering  line 
(40)  and  said  bypass  conduit  (50),  each  end  of 
the  tubular  member  (12)  being  adapted  for  fit- 
ting  within  a  flow  line  to  a  hand  wand  or  a  hose 
line;  and 
said  closure  element  (160)  is  adapted  to  be 
permanently  sealingly  engaged  with  the  open- 
ing  (180)  of  the  rigid  enclosure. 

2.  A  fluid  injection  apparatus  as  claimed  in  Claim  1 
wherein  said  bypass  conduit  (50)  includes  flow  con- 
trol  means  (52)  which  determines  the  rate  of  deliv- 
ery  of  the  first  fluid  into  the  metering  line  (40). 

3.  A  fluid  injection  apparatus  as  claimed  in  Claim  1  or 
Claim  2  wherein  the  bypass  conduit  (50)  extends 
between  the  conduit  (22)  and  the  metering  line  (40). 

4.  An  apparatus  as  claimed  in  any  preceding  Claim 
wherein  said  first  chamber  (24)  comprises  a  bottle- 
like  enclosure  and  said  second  chamber  (30)  com- 
prises  a  flexible  bag-like  enclosure  received  within 
the  bottle-like  enclosure. 

5.  An  apparatus  as  claimed  in  any  of  Claims  1  to  3 
wherein  said  second  chamber  (30)  comprises  a 
bottle-like  enclosure  and  said  first  chamber  (24) 
comprises  a  flexible  bag-like  enclosure  received 
within  the  bottle-like  enclosure. 

6.  An  apparatus  as  claimed  in  any  preceding  Claim 
wherein  said  venturi  (14)  has  an  orifice  which  is  of 
adjustable  size. 

Patentanspruche 

1.  Eine  Fliissigkeitsabgabe-  und  Abmessungsvorrich- 
tung  zur  Abgabe  eines  abgemessenen  Menge 
einer  zweiten  Flussigkeit  in  eine  erste  Flussigkeit, 
wobei  die  Vorrichtung: 

ein  Rohrenteil  (12),  das  so  ausgefiihrt  ist,  daB 
es  einen  Teil  einer  WasserfluBleitung  bildet, 
durch  welche  die  erste  Flussigkeit  unter  Druck 
flieBt; 

ein  Venturirohr  (14),  das  in  dem  Rohrenteil  (12) 
beinhaltet  ist,  welches  dessen  Hoch-  und  Nied- 
rigdruckabschnitte  (18,  20)  definiert; 

ein  erstes  Volumen,  das  eingerichtet  ist,  die 
erste  Flussigkeit  zu  beinhalten; 
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ein  zweites  Volumen,  das  eingerichtet  ist,  die 
zweite  Flussigkeit  zu  beinhalten; 

eine  Leitung  (22),  die  eine  Verbindung  zwi- 
schen  dem  Hochdruckabschnitt  (1  8)  des  Ven-  s 
turirohrs  (14)  und  dem  ersten  Volumen 
herstellt; 

eine  MeBleitung  (40),  die  eine  Verbindung  zwi- 
schen  dem  zweiten  Volumen  und  dem  Nieder-  10 
druckabschnitt  (20)  des  Venturirohrs  (14) 
herstellt,  wodurch,  wenn  als  Folge  des  Flie- 
Bens  der  ersten  Flussigkeit  durch  das  Rohren- 
teil  (12)  eine  Druckabweichung  im  Venturirohr 
(14)  erzeugt  wird,  die  erste  Flussigkeit  dazu  15 
veranlaBt  wird,  in  das  erste  Volumen  zu  f  lieBen, 
dadurch  das  zweite  Volumen  zu  verringern  und 
infolgedessen  die  zweite  Flussigkeit  in  die 
MeBleitung  (40)  zu  verdrangen;  und 

20 
eine  Umgehungsleitung  (50),  die  zwischen 
dem  Hochdruckabschnitt  (18)  des  Venturirohrs 
(14)  und  der  MeBleitung  (40)  angebracht  ist, 
urn  die  Angabe  der  ersten  Flussigkeit  in  die 
MeBleitung  (40)  zwischen  dem  zweiten  Volu-  25 
men  und  dem  Rohrenteil  (12)  zu  erlauben, 
umfaBt; 
wobei  ein  Volumen  eine  erste  Kammer  (24) 
umfaBt  und  das  andere  Volumen  eine  zweite 
Kammer  (30)  umfaBt,  wobei  eine  der  ersten  30 
und  zweiten  Kammern  (24,  30)  sich  im  wesent- 
lichen  in  der  anderen  der  obengenannten 
ersten  und  zweiten  Kammern  (24,  30)  bef  indet, 
wobei  das  erste  und  zweite  Volumen  durch  ein 
Druckiibertragungsmittel  (30)  voneinander  35 
getrennt  werden,  welches  ein  bewegliches  Ele- 
ment  enthalt,  das  von  der  auBeren  der  obenge- 
nannten  ersten  und  zweiten  Kammern  (24,  30) 
aufgenommen  wird  und  zumindest  einen  Teil 
der  Wandung  der  inneren  der  obengenannten  40 
ersten  und  zweiten  Kammern  (24,  30)  darstellt, 
wobei  die  auBere  der  ersten  und  zweiten  Kam- 
mern  (24,  30)  eine  starre  Hulle  mit  einer  Off- 
nung  (180)  umfaBt; 

45 
und  wodurch  das  FlieBen  der  ersten  Flussig- 
keit  in  das  erste  Volumen  das  Druckiibertra- 
gungsmittel  (30)  verdrangt,  dadurch  das  zweite 
Volumen  verringert  und  folglich  die  zweite  Flus- 
sigkeit  in  die  MeBleitung  (40)  verdrangt;  so 

wobei  die  Vorrichtung  dadurch  gekennzeichnet 
ist,  da  6: 

die  innere  der  ersten  und  zweiten  Kammern  55 
(24,  30)  eine  flexible  beutelartige  Hulle  umfaBt, 
die  sich  innerhalb  der  starren  Hulle  bef  indet; 

das  Rohrenteil  (12)  Teil  des  VerschluBele- 
ments  (160)  ist,  wobei  das  VerschluBelement 
fernerdie  Leitung  (22),  die  MeBleitung  (40)  und 
die  Umgehungsleitung  (50)  umfaBt,  wobei 
jedes  Ende  des  Rohrenteils  (12)  so  ausgefiihrt 
ist,  daB  es  in  die  FluBleitung  zu  einem  handge- 
haltenem  Stab  oder  einem  Wasserschlauch 
paBt;  und 

das  VerschluBelement  (160)  so  ausgefiihrt  ist, 
daB  es  mit  der  Offnung  (180)  der  starren  Hulle 
auf  Dauer  versiegelnd  verbunden  werden 
kann. 

2.  Vorrichtung  zum  Injizieren  von  Flussigkeiten  nach 
Anspruch  1  ,  wobei  die  Umgehungsleitung  (50)  ein 
FluBsteuerungsmittel  (52)  beinhaltet,  welches  die 
Abgaberate  der  ersten  Flussigkeit  in  die  MeBleitung 
(40)  regelt. 

3.  Vorrichtung  zum  Injizieren  einer  Flussigkeit  nach 
Anspruch  1  oder  Anspruch  2,  wobei  sich  die  Umge- 
hungsleitung  (50)  zwischen  der  Leitung  (22)  und 
der  MeBleitung  (40)  erstreckt. 

4.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  die  erste  Kammer  (24)  eine  fla- 
schenartige  Hulle  umfaBt  und  die  zweite  Kammer 
(30)  eine  flexible,  beutelartige  Hulle,  die  sich  inner- 
halb  der  flaschenartigen  Hulle  bef  indet,  umfaBt. 

5.  Vorrichtung  nach  einem  der  Anspriiche  1  bis  3, 
wobei  die  zweite  Kammer  (30)  eine  flaschenartige 
Hulle  umfaBt  und  die  erste  Kammer  (24)  eine  flexi- 
ble,  beutelartige  Hulle,  die  sich  innerhalb  der  fla- 
schenartigen  Hulle  befindet,  umfaBt. 

6.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  das  Venturirohr  (14)  eine  Off- 
nung  hat,  deren  GroBe  verstellbar  ist. 

Revendications 

1  .  Un  appareil  pour  la  distribution  et  le  dosage  d'un 
fluide  pour  distibuer  un  ecoulement  dose  d'un 
second  fluide  dans  un  premier  fluide,  ledit  appareil 
comprenant: 

un  element  tubulaire  (12)  dispose  pour  faire 
partie  d'une  ligne  d'ecoulement  de  fluide  a  tra- 
vers  laquelle  le  premier  fluide  s'ecoule  sous 
pression; 

un  venturi  (14)  place  a  I'interieur  de  I'element 
tubulaire  (12)  definissant  ses  cotes  (18,  20)  de 
haute  et  de  basse  pression; 

un  premier  volume  dispose  pour  contenir  le 
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premier  fluide; 

un  second  volume  dispose  pour  contenir  le 
second  fluide; 

5 
une  conduite  (22)  etablissant  une  communica- 
tion  entre  le  cote  de  haute  pression  (1  8)  du  dit 
venturi  (14)  et  ledit  premier  volume; 

une  ligne  de  dosage  (40)  etablissant  une  com-  w 
munication  entre  ledit  second  volume  et  le  cote 
de  basse  pression  (20)  du  dit  venturi  (14)  par 
laquelle,  lorsque  Ton  cree  un  differentiel  de 
pression  a  travers  ledit  venturi  (14)  du  a  un 
ecoulement  du  dit  premier  fluide  a  travers  ledit  is 
element  tubulaire  (1  2),  ledit  premier  fluide  vient 
s'ecouler  dans  ledit  premier  volume  diminuant 
ainsi  ledit  second  volume  et  deplagant  par  con- 
sequent  le  second  fluide  dans  la  ligne  de 
dosage  (40);  et  20 

une  conduite  de  derivation  (50)  fournie  entre  le 
cote  de  haute  pression  (1  8)  du  venturi  (1  4)  et  la 
ligne  de  dosage  (40)  pour  permettre  la  distribu- 
tion  du  premier  fluide  dans  la  ligne  de  dosage  25 
(40)  intermediate  du  second  volume  et  de 
I'element  tubulaire  (12); 
dans  lequel  un  volume  comprend  une  premiere 
chambre  (24)  et  I'autre  volume  comprend  une 
seconde  chambre  (30),  I'une  des  dites  pre-  30 
miere  et  seconde  chambres  (24,  30)  etant  dis- 
posee  considerablement  a  I'interieur  de  I'autre 
des  dites  premiere  et  seconde  chambres  (24, 
30),  lesdits  premier  et  second  volumes  etant 
separes  I'un  de  I'autre  par  un  moyen  sensible  a  35 
la  pression  (30)  comprenant  un  element  mobile 
place  a  I'interieur  de  la  chambre  externe  des 
dites  premiere  et  seconde  chambres  (24,  30)  et 
definissant  au  moins  une  partie  des  parois  de 
la  chambre  interne  des  dites  premiere  et  40 
seconde  chambres  (24,  30),  la  chambre 
externe  des  dites  premiere  et  seconde  cham- 
bres  (24,  30)  comprenant  une  enceinte  rigide 
ayant  une  ouverture  (180); 

45 
et  par  laquelle  ledit  ecoulement  du  dit  premier 
fluide  dans  ledit  premier  volume  deplace  le 
moyen  sensible  a  la  pression  (30)  diminuant 
ainsi  ledit  second  volume  et  deplagant  par  con- 
sequent  le  second  fluide  dans  la  ligne  de  so 
dosage  (40); 

ledit  appareil  etant  caracterise  en  ce  que: 

la  chambre  interne  des  dites  premiere  et  ss 
seconde  chambres  (24,  30)  comprend  une 
enceinte  flexible  en  forme  de  sac  placee  a 
I'interieur  de  I'enceinte  rigide; 

ledit  element  tubulaire  (12)  faisant  partie  d'un 
element  de  fermeture  (160),  ledit  element  de 
fermeture  comprenant  aussi  ladite  conduite 
(22),  ladite  ligne  de  dosage  (40)  et  ladite  con- 
duite  de  derivation  (50),  chaque  extremite  de 
I'element  tubulaire  (12)  etant  adaptee  pour 
pouvoir  etre  connectee  sur  une  ligne  d'ecoule- 
ment  a  un  lecteur  manuel  ou  a  un  tuyau  flexi- 
ble;  et 

ledit  element  de  fermeture  (160)  est  adapte 
pour  etre  emboTte  de  fagon  etanche  et  perma- 
nent̂   dans  I'ouverture  (180)  de  I'enceinte 
rigide. 

2.  Un  appareil  d'injection  de  fluide  selon  la  revendica- 
tion  1  dans  lequel  ladite  conduite  de  derivation  (50) 
comprend  un  moyen  de  controle  de  I'ecoulement 
(52)  qui  determine  le  taux  de  distribution  du  premier 
fluide  dans  la  ligne  de  dosage  (40). 

3.  Un  appareil  d'injection  de  fluide  selon  la  revendica- 
tion  1  ou  la  revendication  2  dans  lequel  la  conduite 
de  derivation  (50)  s'etend  entre  la  conduite  (22)  et 
la  ligne  de  dosage  (40). 

4.  Un  appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes  dans  lequel  ladite  premiere 
chambre  (24)  comprend  une  enceinte  en  forme  de 
bouteille  et  ladite  seconde  chambre  (30)  comprend 
une  enceinte  flexible  en  forme  de  sac  placee  a 
I'interieur  de  I'enceinte  en  forme  de  bouteille. 

5.  Un  appareil  selon  I'  une  quelconque  des  revendica- 
tions  1  a  3  dans  lequel  ladite  seconde  chambre  (30) 
comprend  une  enceinte  en  forme  de  bouteille  et 
ladite  premiere  chambre  (24)  comprend  une 
enceinte  flexible  en  forme  de  sac  placee  a  I'interieur 
de  I'enceinte  en  forme  de  bouteille. 

6.  Un  appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes  dans  lequel  ledit  venturi  (1  4)  a  un 
orifice  de  taille  reglable. 
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