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voir  through  the  air  gap  which  is  simultaneously  taken 
up  by  the  secondary  pump  unit  under  drive  of  the  prim- 
ary  pump  unit  to  discharge  to  the  consumer  device.  If 
the  consumer  device  flow  is  cut  off  the  secondary 

5  pump  unit  stops  and,  as  the  primary  pump  unit  is 
coupled  to  it,  it  also  stops  and  flow  of  the  liquid  from 
the  mains  to  the  pump  unit  and  from  the  delivery  unit 
to  the  consumer  device  stops. 

The  main  object  of  the  present  invention  thus  is 
10  to  achieve  a  highly  effective  method  of  operation  of 

such  a  device,  a  further  object  being  a  form  of  con- 
struction  which  is  both  simple  and  effective  and  which 
if  desired  can  also  act  as  a  meter  to  meter  the  fluid 
being  used,  the  later  of  course  being  an  optional  feat- 

15  ure. 
The  method  according  to  this  invention  comprises 

causing  flow  of  pressure  liquid  through  a  primary 
pump  unit  adapted  to  be  driven  by  a  pressure  fluid 
having  its  drive  coupled  to  the  drive  of  a  secondary 

20  pump  unit  adapted  to  pump  liquid  under  pressure  to 
a  consumer  device,  discharging  the  liquid  from  the 
primary  pump  unit  through  an  air  gap,  and  receiving 
the  liquid  discharged  from  the  air  gap  by  the  secon- 
dary  pump  unit  (6)  whereby  to  continue  flow  of  the 

25  pressure  liquid  beyond  the  air  gap  to  the  consumer 
device. 

The  apparatus  comprises  a  primary  pump  unit  to 
receive  a  pressure  fluid  and  be  driven  thereby,  means 
to  discharge  the  fluid  from  the  primary  pump  to  a  ves- 

30  sel  through  an  air  gap,  means  to  couple  the  drive  of 
the  primary  pump  unit  to  the  drive  of  a  secondary 
pump  unit,  the  second  pump  unit  drawing  liquid  from 
the  vessel  and  pressurizing  it  into  a  flow  line  by  reason 
of  the  drive  of  the  second  pump  unit  from  the  drive  of 

35  the  first  pump  unit. 
The  pump  units  can  take  various  forms  but  have 

similar  capacities  so  that  pressure  liquid  flowing 
through  the  gap  flows  on  beyond  the  gap  at  the  same 
relative  pressure  by  means  of  the  arrangement.  When 

40  flow  from  the  secondary  pump  unit  is  stopped,  the 
secondary  pump  unit  and  the  primary  pump  unit  both 
stop  because  they  are  coupled  together  drive-wise 
but  immediately  the  consumer  device  draws  pressure 
liquid  from  the  secondary  pump  unit  the  first  pump  unit 

45  is  caused  to  supply  the  liquid  through  the  gap  in  the 
same  proportion  as  the  liquid  is  used  by  the  consumer 
device. 

According  to  a  preferred  form  of  the  present 
invention  two  pairs  of  cylinders  are  formed  in  a  hous- 

50  ing,  the  one  pair  of  cylinders  being  the  primary  pump 
unit,  having  two  cylinders,  which  may  be  of  unequal 
diameter,  in  each  of  which  is  a  piston  coupled  by  a 
connecting  rod  to  a  piston  in  the  secondary  pump  unit 
so  that  a  first  piston  in  the  primary  pump  unit  drives  a 

55  first  piston  in  the  secondary  pump  unit  for  synchron- 
ised  operation,  while  a  second  piston  in  the  primary 
pump  unit  drives  a  second  piston  in  the  secondary 
pump  unit. 

Description 

This  invention  relates  to  a  method  of  and  means 
for  preventing  contamination  in  liquids  flowing  from  a 
mains  to  a  consumer  device. 

As  a  prior  art  reference,  the  specification  of 
United  States  Patent  No.  4,  297,086  of  Peter  T. 
McGowan,  assigned  to  The  Garrett  Corporation,  is 
cited,  which  uses  a  first  pump  unit  which  acts  as  a 
motor  unit  is  driven  by  a  first  pressure  fluid,  is  coupled 
to  drive  a  second  pump  unit  which  acts  as  a  slave  unit, 
which  second  pump  unit  pressurises  a  second  fluid 
system. 

In  that  system,  as  the  first  pump  unit  of  a  first  fluid 
system,  the  second  pump  unit  is  mechanically  driven 
by  the  first  pump  unit  and  serves  as  a  means  of  pre- 
surising  the  fluid  of  the  second  system. 

The  cited  United  States  Patent  refers  to  transfer- 
ring  hydraulic  power  from  one  system  to  another. 

Where  only  a  single  system  is  used  to  drive  a  con- 
sumer  device,  where  pressure  liquids  flowing  from  a 
supply  line  require  to  terminate  in  a  consumer  device 
such  as  a  washing  machine  or  the  like  where  pressure 
fluid  is  required,  a  serious  problem  exists,  there  being 
danger  that  the  liquid  can  be  contaminated  if  liquid 
flow  back  into  the  supply  line  occurs.  This  readily  hap- 
pens  when  back-syphoning  occurs,  such  as  when  the 
pressure  in  the  supply  main  ceases  or  is  reduced. 

It  is  the  object  according  to  my  invention  to  pre- 
vent  back-flow  in  such  a  hydraulic  system. 

According  to  this  invention  the  problem  is  solved 
by  having  an  air  gap  in  the  pressure  line  between  the 
source  of  supply  and  the  consumer  device,  the  device 
of  the  invention  being  so  arranged  that  no  external 
pressure  is  required  on  the  receiver  side  of  the  device 
to  which  the  supply  is  taken,  but  the  pressure  is  main- 
tained  on  the  consumer  side  by  means  on  the  supply 
side  which  actuate  a  pump  to  maintain  the  pressure 
at  about  the  same  level  as  the  supply  line. 

This  is  achieved  according  to  the  invention  by 
having  a  primary  pump  unit  at  the  terminal  end  of  the 
pressure  line  which  is  driven  by  liquid  flow,  the  liquid 
being  discharged  from  this  primary  pump  unit  by  free 
fall  into  a  funnel  or  receiving  means  to  be  pumped 
from  this  to  the  consumer  line  by  a  secondary  pump 
unit  in  the  consumer  line.  The  primary  pump  unit  and 
the  secondary  pump  unit  are  coupled  to  be  driven  sim- 
ultaneously  and  both  are  arranged  to  have  as  near  as 
possible  the  same  volummetric  flow. 

The  primary  pump  unit  is  of  a  positive  type  so  that 
it  acts  as  a  valve  in  the  line  when  the  primary  pump 
unit  is  inoperative  and  if  the  secondary  pump  unit  is 
maintained  stationary  no  flow  from  the  pressure  line 
takes  place  from  the  primary  pump  unit  to  the  reser- 
voir  or  funnel.  When  however  the  consumer  device  is 
actuated,  the  secondary  pump  unit  is  free  to  operate 
and  allows  the  primary  pump  unit  to  be  driven  by  the 
pressure  liquid,  to  discharge  the  liquid  into  the  reser- 
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Each  of  these  pistons  of  the  primary  pump  unit  is 
coupled  by  means  of  a  connecting  rod  to  valve  means 
which  control  the  flow  of  liquid  into  the  second  piston 
of  the  primary  pump  unit  but  the  out-flow  of  the  prim- 
ary  pump  unit  is  taken  via  an  air  gap  to  the  input  of  the 
secondary  pump  unit  so  that,  as  the  primary  pump  unit 
delivers  liquid  as  it  is  allowed  to  be  driven  as  a  motor 
by  the  pressure  liquid  from  the  supply  line,  it  simul- 
taneously  activates  the  pistons  of  the  second  pump 
unit  to  receive  the  liquid  from  the  pump  unit  and  press- 
urizes  it  and  pass  it  on  to  the  consumer  device. 
Because  both  pump  units  are  coupled  together,  that 
is  the  first  and  second  pistons  of  the  primary  pump  unit 
are  coupled  to  the  respective  first  and  second  pistons 
of  the  secondary  pump  unit,  displacement  occurring 
of  the  pistons  in  the  primary  pump  unit  are  matched 
by  displacment  occurring  of  the  pistons  in  the  secon- 
dary  pump  unit  so  that  while  there  is  an  air  gap  be- 
tween  the  two  units,  the  liquid  flows  from  the  supply 
line  through  the  primary  pump  unit  then  through  an  air 
gap,  and  is  then  available  to  the  secondary  pump  unit 
which  maintains  the  pressure  in  the  on-flowing  liquid 
because  of  the  drive  coupling  of  the  primary  and  sec- 
ondary  units. 

In  order  however  that  the  nature  of  the  invention 
will  be  fully  appreciated,  embodiments  thereof  will 
now  be  described  with  reference  to  the  accompanying 
drawings  which  are  by  way  of  example  only  as  the 
primary  and  secondary  pump  units  can  take  various 
form. 

In  the  drawings, 
FIG.  1  is  a  flow  diagram  showing  a  primary  pump 
unit  and  a  secondary  pump  unit  with  a  secondary 
pump  unit  driven  by  the  primary  pump  unit 
through  a  drive  coupler,  showing  the  air  gap  and 
vessel  which  forms  the  anti-contamination  device 
in  that  it  prevents  back  flow  of  liquid  from  the  sec- 
ondary  pump  unit  to  the  primary  pump  unit, 
FIG.  2  is  a  somewhat  schematic  sectional  side 
elevation  of  a  typical  pump  assembly  comprising 
both  a  primary  pump  and  a  secondary  pump  with 
each  divided  into  two  components,  using  pairs  of 
pistons  and  cylinders  with  the  pistons  of  each  pair 
actuated  successively, 
FIG.  3  is  a  similar  view  to  FIG.  2  but  showing  in 
modified  form  using  two  pistons  and  a  single  cyli- 
nder  for  the  primary  pump  unit  and  similarly  for 
the  secondary  pump  unit,  so  that  the  cylinders  of 
each  pair  of  coextensive  and  the  pistons  therein 
operate  in  a  common  chamber, 
FIGS.  4  and  5  are  isometric  views  of  a  vertical  and 
horizonal  arrangement  respectively  of  the  unit 
shown  in  FIG.  3. 
FIG.  6  is  a  view  similar  to  FIG.  3  but  showing  a 
single  cylinder  version,  and  showing  also  a  rep- 
lenisher  arrangement  for  ensuring  correct  liquid 
flow  control  should  the  liquid  level  in  the  receiving 
means  vary  from  a  selected  volume,  and  showing 

also  a  shut-off  device  to  be  actuated  when  excess 
liquid  accumulates  in  the  receiving  means.  The 
flow  of  liquid  in  two  extreme  positions  of  the  float 
of  the  replenisher  being  indicated  at  A  and  B. 

5  Referring  first  to  FIG.  1  ,  which  demonstrates  the 
general  principle,  pressure  liquid  is  fed  to  the  primary 
pump  unit  1  by  a  pressure  line  2  and  drives  the  prim- 
ary  pump  unit,  the  liquid  leaving  the  primary  pump  unit 
1  through  the  discharge  line  3  under  low  pressure 

10  from  whence  itflows  through  the  air  gap  4  to  receiving 
means  5  such  as  a  vessel  when  the  primary  pump  unit 
1  is  driven  by  the  pressure  liquid. 

The  secondary  pump  unit  6  has  its  drive  connec- 
ted  by  a  drive  coupler  7  to  the  drive  of  the  first  pump 

15  unit  1  so  that  the  primary  and  secondary  pump  units 
1  and  6  are  driven  synchronously.  The  pressure  liquid 
outlet  from  the  secondary  pump  unit  6  is  taken  by  the 
pressure  line  8  to  the  consumer  device  9. 

In  operation,  when  the  consumer  device  9 
20  accepts  pressure  liquid,  the  secondary  pump  unit  6  is 

free  to  rotate  and  this  allows  the  primary  pump  unit  1 
to  be  driven  by  the  pressure  liquid  connected  to  the 
primary  pump  unit  1. 

As  the  two  pump  units  1  and  6  are  coupled,  the 
25  pressure  in  the  outlet  line  8  for  the  liquid  is  similar  to 

the  pressure  in  the  inlet  line  2. 
There  is  however  no  direct  fluid  connection  be- 

tween  the  inflow  pressure  liquid  line  2  and  the  outflow 
pressure  liquid  line  8  because  of  the  interposed  air 

30  gap  4. 
Referring  now  to  FIG.  2,  which  describes  a  piston 

type  unit,  to  which  the  invention  need  however  not  be 
limited,  the  first  and  second  cylinders  10  and  1  1  of  the 
pump  unit  1  communicate  with  a  valve  chest  1  2  which 

35  has  a  series  of  ports  in  it  connected  to  the  IN  pressure 
line  2  from  the  pressure  supply  and  the  discharge  line 
3  from  the  unit  to  the  air  gap  4.  These  ports  are  con- 
trolled  by  valves  13  and  14shown  as  slide  valves,  one 
actuated  by  a  first  piston  15  of  the  primary  pump  unit 

40  1  and  the  other  by  a  second  piston  16  of  the  primary 
pump  unit  1  in  such  a  way  that  when  the  first  piston 
15  of  the  primary  pump  unit  1  is  displaced  by  fluid,  the 
valve  13  is  moved  when  the  piston  reaches  near  the 
end  of  the  stroke  of  that  first  piston  1  5  to  change  the 

45  flow  through  the  porting  of  the  valve  chest  14,  the 
pressure  liquid  driving  the  first  piston  15  forward  to 
near  the  end  of  the  stroke  whereupon  the  slide  valve 
13  coupled  to  it  moves  to  change  the  porting  to  apply 
the  pressure  to  the  second  piston  16  of  the  primary 

so  pump  unit  1  to  drive  that  piston  16  to  the  opposite  end 
of  its  stroke.  As  the  second  piston  16  nears  the  oppo- 
site  end  of  its  stroke  the  valve  14,  connected  to  it  in 
the  chest  1  2  is  actuated  to  again  establish  the  first 
described  state  and  the  first  piston  15  is  driven  in  the 

55  opposite  direction  until  it  reaches  near  the  end  of  its 
stroke  whereupon  the  valve  13  coupled  to  it  is  again 
repositioned  to  actuate  the  second  piston  16  of  the 
primary  pump  unit  1  . 



EP0  261  180  B1 

The  action  however  is  still  similar  to  the  form  first 
described  but  it  will  be  noted  that  as  the  piston  rods 
23  and  24  are  coaxial,  the  rod  24  is  hollow  and  has  a 
cut-away  33  to  give  access  to  the  stops  27  on  the  pis- 
ton  rod  23. 

The  piston  rod  23  actuates  the  valves  13  and  20 
of  the  primary  and  secondary  pump  units  1  and  6  re- 
spectively  through  a  rocker  arm  34  which  has  an  inter- 
mediate  pivot  35  connecting  it  to  a  frame  not  shown, 
which  also  carries  the  cylinders  1  0,  1  1  ,  29  and  30,  the 
rocker  arm  being  actuated  by  the  stops  27  on  the  pis- 
ton  rod  23. 

The  rocker  arm  36  is  similarly  carried  by  a  pivot 
37  to  engage  the  valve  stem  25  of  the  valves  14  and 
22  to  activate  these  valves  from  the  piston  rod  24. 

The  operation  of  the  primary  pump  unit  1  is  as  fol- 
lows:- 

The  primary  pump  unit  1  with  the  valves  13  and 
14  in  the  position  shown  in  FIG  3,  'causes  pressure 
liquid  to  flow  into  the  port  A  and  the  liquid  moves  pis- 
ton  15  down,  expelling  liquid  through  the  port  B  and 
valve  13  into  air  gap  4  outlet. 

At  the  end  of  the  stroke  of  the  piston  15,  the  valve 
14  is  moved  to  cover  the  port  C  and  uncover  the  port 
B.  Mains  pressure  is  maintained  through  the  port  Aon 
the  piston  15.  Mains  liquid  then  flows  through  the  port 
B  and  moves  the  piston  16  down,  expelling  liquid 
through  the  port  C  to  the  valve  13  and  then  to  the  air 
gap  4  outlet.  At  end  of  the  stroke  of  the  piston  16  the 
valve  14  is  moved  to  cover  the  port  A,  thus  allowing 
pressure  liquid  to  flow  through  the  port  B  and  move 
the  piston  15  upwards,  expelling  liquid  through  the 
port  A  and  valve  14  to  the  air  gap  4  outlet.  At  the  end 
of  the  stroke  of  the  piston  15,  the  valve  13  is  moved 
to  cover  the  port  B  and  uncover  the  port  C,  allowing 
pressure  liquid  to  flow  through  the  port  C,  moving  the 
piston  15  upwards  and  expelling  liquid  through  the 
port  B  to  the  valve  1  3  and  air  gap  4  outlet.  At  comple- 
tion  of  the  upstroke  of  the  piston  16,  the  valve  14  is 
moved  to  uncover  the  port  A,  completing  the  cycle  of 
the  unit 

The  operation  of  the  secondary  pump  unit  6  is  as 
follows:- 

This  unit  operates  in  direct  sequence  with  the 
primary  pump  unit  1  .  As  the  piston  1  8  is  moved  down 
by  the  piston  15,  liquid  is  expelled  through  the  port  F 
and  valve  22  to  the  consumer  outlet  8.  As  this  piston 
18  moves  down,  liquid  is  drawn  in  from  the  receiving 
means  5  via  the  port  E  and  valve  20.  The  valve  20  is 
moved  upwards.  The  piston  19  moves  down  expelling 
liquid  through  port  E  to  the  outlet  8.  Liquid  is  drawn  in 
through  the  valve  20  and  port  D  to  the  topside  of  the 
piston  1  9.  The  valve  22  is  moved  upwards.  As  the  pis- 
ton  18  moves  upwards,  liquid  is  expelled  through  the 
port  E  and  valve  20  to  the  consumer  outlet  8.  Liquid 
is  drawn  in  through  valve  22  and  port  F  to  the  under- 
side  of  piston  19.  The  valve  20  is  moved  down.  The 
piston  19  is  moved  upwards,  expelling  liquid  through 

The  arrangement  of  the  secondary  pump  unit  6  is 
similar  to  that  of  the  primary  pump  unit  1  and  has  a 
liquid  inlet  17  and  is  arranged  so  that  alternately  the 
two  pistons  1  8  and  1  9  of  the  secondary  pump  unit  sup- 
ply  the  liquid  pumping  action.  The  first  and  second  pis-  5 
tons  18  and  19  of  the  secondary  pump  unit  6  act  in 
cylinders  29  and  30. 

The  sequence  of  the  pistons  18  and  19  is  so 
arranged  that  when  the  first  piston  18  is  on  a  delivery 
stroke  the  other  piston  1  9  of  the  unit  is  stationary  but  10 
as  the  first  piston  1  8  reaches  the  end  portion  of  its  deli- 
very  stroke  the  valve  20  in  the  valve  chest  21  is 
changed  to  drive  the  second  piston  19  on  its  stroke, 
the  first  piston  18  of  the  unit  having  reached  the  end 
of  its  stroke  remaining  there  and  cutting  off  flow  until  15 
the  second  piston  19  reaches  the  end  portion  of  its 
stroke  whereupon  the  valve  22  in  the  valve  chest  21 
is  changed  and  the  first  piston  18  is  actuated  on  its 
next  delivery  stroke. 

The  first  piston  1  5  of  the  primary  pump  unit  1  and  20 
the  first  piston  18  of  the  secondary  pump  unit  6  are 
connected  to  move  in  unison  by  a  drive  coupler  7,  this 
being  in  the  nature  of  a  piston  rod  23,  the  second  pis- 
ton  16  of  the  primary  pump  unit  8  and  the  second  pis- 
ton  19  of  the  secondary  pump  unit  are  similarly  25 
connected  to  move  in  unison  by  a  piston  rod  24. 

The  valves  20  and  22  of  the  valve  chest  21  are 
connected  respectively  to  the  piston  rods  23  and  24, 
as  are  the  valves  13  and  14. 

Thestems25ofeachofthevalves13,  14,20and  30 
22  are  connected  to  be  actuated  by  stops  27  in  the  pis- 
ton  rods  23  and  24  but  have  interposed  springs  28. 

The  first  cylinder  is  designated  29  and  the  second 
cylinder  30  and  house  the  pistons  18  and  19  respect- 
ively.  35 

If  desired  one  of  the  pistons  15  or  16  of  the  prim- 
ary  pump  unit  1  may  be  the  main  driving  piston  of  the 
primary  pump  unit  and  can  be  of  a  substantial  diame- 
ter,  the  second  piston  being  of  a  smaller  diameter  as 
its  function  is  essentially  to  take  over  the  pumping  40 
action  as  the  first  piston  nears  the  end  of  its  stroke  and 
continues  the  pumping  action  while  the  first  piston 
rests  until  the  second  piston  reaches  near  the  end  of 
its  stroke  and  the  valve  is  changed  over  whereupon 
the  first  piston  is  driven  in  the  opposite  direction,  this  45 
arrangement  ensuring  a  continuous  flow  of  liquid  and 
doing  away  with  problems  such  as  water  hammer 
which  is  one  of  the  basic  problems  with  the  mechan- 
isms  of  this  type. 

Referring  to  the  modified  form  shown  in  FIG.  3,  in  so 
which  similar  references  are  used  for  corresponding 
parts,  the  primary  pump  unit  cylinders  10  and  11  and 
the  secondary  pump  unit  cylinders  are  coaxial  and  the 
cylinders  10  and  11  form  a  common  chamber  as  do 
the  cylinders  29  and  30.  The  pistons  1  5  and  1  6  of  the  55 
primary  pump  unit  1  and  the  pistons  29  and  30  of  the 
secondary  pump  unit  6  dividing  the  cylinders  into  their 
two  active  areas. 
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54  in  it  connected  by  a  rod  55  to  a  pivoted  latch  arm 
56  loaded  by  a  spring  57  and  normally  retained  by  a 
pivoted  latch  58  which  is  released  from  the  latch  arm 
56  when  the  weight  of  liquid  in  the  receiving  means 

5  exceeds  a  calculated  amount. 
The  latch  arm  is  actuated  by  a  cam  59.  A  spring 

60  serves  to  control  the  position  of  the  receiving  unit 
5  about  a  fulcrum  61. 

The  operation  of  the  replenishing  system,  which 
w  is  designed  to  maintain  the  liquid  level  at  a  correct 

value  is  as  follows: 
The  valve  45  is  controlled  by  the  float  39  so  that 

when  the  liquid  level  in  the  receiving  means  5  drops, 
the  valve  45  moves  to  join  the  ports  K  and  L.  When 

15  the  piston  15  moves  upwards  and  the  valve  14  is 
down,  liquid  is  expelled  through  the  port  J  to  the  air 
gap  4  as  normal.  As  the  auxiliary  piston  48  enter  its 
smaller  cylinder  47,  liquid  is  expelled  through  the  port 
L  to  the  valve  45,  then  through  the  port  K  to  the  valve 

20  14  and  the  air  gap  4  outlet.  This  liquid  from  the  small 
cylinder  47  raises  the  level  in  the  receiving  means  5 
until  the  float  39  changes  the  valve  45  to  the  by-pass 
position. 

When  the  receiving  means  5  is  filled  to  correct 
25  level,  the  ports  L  and  H  are  connected,  K  is  discon- 

nected.  As  the  pistons  15  and  48  move  upwards,  the 
liquid  in  the  small  cylinder  47  is  expelled  through  the 
port  L  by  piston  48  to  the  valve  chest  46  and  through 
the  port  H  to  the  port  G  and  the  underside  of  the  piston 

30  1  5.  This  liquid  is  by-passed  from  the  small  cylinder  47 
to  the  main  cylinder  15  and  is  at  a  higher  pressure,  as 
the  piston  15  is  of  larger  area  than  piston  48. 

The  above  action  can  be  seen  to  comprise 
measuring  the  relative  volumes  of  liquid  in  the  primary 

35  pump  unit  1  and  the  secondary  pump  unit  6,  and  regu- 
lating  the  volume  in  the  primary  pump  unit  1  by  a  float 
valve  49  to  control  the  pressure  liquid  flow  to  the  prim- 
ary  pump  unit  1. 

The  mains  cut-off  system  is  designed  to  prevent 
40  overflow  of  the  receiving  means  5  and  thus  to  prevent 

flooding  and  acts  as  follows:- 
The  receiving  means  5  is  connected  to  a  support 

by  a  pivot  which  acts  as  a  fulcrum  61  and  is  pivotted 
off-centre  and  balanced  by  a  spring  60  to  be  level 

45  when  the  liquid  is  at  operation  level.  In  the  case  of  line 
breakage  or  seal  damage,  the  level  in  the  receiving 
unit  5  rises,  and  the  receiving  unit  tips  on  the  fulcrum 
61  to  cause  the  face  of  the  cam  59  to  release  a  spring 
loaded  latch  arm  56  which  closes  the  stop-cock  54, 

so  cutting  off  the  liquid  supply. 
To  reset,  the  liquid  level  in  the  receiving  unit  5  is 

lowered  and  the  mechanism  reset  to  the  normal  posi- 
tion  ready  to  be  tripped  at  the  next  malfunction. 

The  operation  of  the  device  which  forms  this 
55  invention  as  described  and  illustrated  with  reference 

to  the  foregoing  embodiments  will  be  readily 
appreciated  if  it  is  realised  that  the  primary  pump  unit 
1  will  have  the  pressure  from  the  supply  means  on  it 

the  port  D  and  valve  20  to  the  consumer  outlet  8.  The 
underside  of  the  piston  19  draws  liquid  in  through  the 
valve  20  and  port  E.  The  valve  22  is  moved  down- 
wards.  This  completes  the  cycle  of  the  secondary 
pump  unit  6  at  the  same  time  as  the  primary  pump  unit 
1. 

It  will  be  realised  that  whatever  water  or  other 
liquid  passes  through  the  primary  pump  unit  1  will  be 
taken  up  through  the  air  gap  4  by  the  secondary  pump 
unit,  and  the  liquid  will  be  pumped  by  the  secondary 
pump  unit  6  to  the  consumer  device  9  at  a  pressure 
substantially  that  of  the  supply  means  pressure 
because  both  units  are  connected  to  operate 
synchronously,  so  that  while  the  stream  of  liquid  is 
interrupted  by  the  air  gap  4,  the  pressure  liquid  on  the 
IN  side  of  the  primary  pump  unit  1  drives  that  pump 
unit  to  actuate  the  secondary  pump  unit  6  to  maintain 
the  same  substantial  pressure  on  the  consumer  side 
of  the  line. 

In  FIG.  2  a  mechanical  meter  40  is  shown  to 
record  volume  of  water  or  other  liquid  used. 

In  the  form  illustrated  in  FIG.  6,  where  again  simi- 
lar  numerals  are  used  for  corresponding  ports,  only  a 
single  cylinder  1  0  and  piston  1  5  is  used  as  the  primary 
pump  unit  1  ,  and  similarly  a  single  cylinder  29  and  pis- 
ton  18  is  used  as  the  secondary  pump  unit  6. 

The  valve  14  of  the  primary  pump  unit  1  is  similar 
to  that  of  the  earlier  described  embodiment  but  no 
second  valve  corresponding  to  the  valve  15  is 
required. 

The  valves  42  on  the  inlet  side  of  the  cylinder  29 
of  the  secondary  pump  unit  6  are  one-way  valves,  and 
similarly  the  valves  43  on  the  outlet  side  of  the  cylinder 
29  are  one-way  valves. 

An  accumulator  44  is  used  to  limit  pulsing  of  the 
liquid  during  flow  changeover. 

The  replenisher  device  comprises  a  valve  45  in  a 
valve  chest  46,  and  this  valve  is  activated  through  a 
rod  38  by  a  float  39  in  the  receiving  means  5. 

The  port  G  of  the  valve  chest  12  communicates 
with  one  end  of  the  cylinder  10,  but  the  port  G  also  is 
connected  through  a  one-way  valve  41  with  the  port 
H  of  the  valve  chest  46. 

The  port  J  of  the  valve  chest  12  communicates 
with  the  other  end  of  the  cylinder  10  but  also  with  the 
port  K  of  the  valve  chest  46. 

The  outlet  port  L  of  the  valve  chest  46  communi- 
cates  with  a  smaller  auxilliary  cylinder  47  having  a  pis- 
ton  48  in  it  connected  to  the  rod  23  of  the  piston  15, 
this  piston  being  in  its  cylinder  47  only  through  part  of 
its  stroke,  the  cylinder  47  opening  to  the  cylinder  10. 
The  port  L  is  connected  to  the  port  K  by  a  one-way 
valve  49. 

The  rod  25  of  the  valve  14  is  actuated  by  an  over 
balancing  ami  50  which  is  held  by  a  compression 
spring  51  but  over  balanced  by  stops  52  on  an  actuat- 
ing  ami  53  secured  to  the  rod  23  of  the  piston  15. 

The  inlet  2  to  the  valve  chest  12  has  a  stop  cock 
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pressure  liquid  beyond  the  air  gap  (4)  to  the  consumer 
device  (9). 

2.  The  method  of  claim  1  characterised  in  that  the 
air  gap  (4)  is  disposed  between  a  discharge  line  from 
the  primary  pump  unit  (1)  and  receiving  means  (5), 
characterised  by  drawing  the  liquid  from  the  receiving 
means  into  the  secondary  pump  unit  (6). 

3.  The  method  of  claim  1  or  2  characterised  by 
measuring  the  relative  volume  of  liquid  in  the  primary 
pump  unit  (1)  and  the  secondary  pump  unit  (6),  and 
regulating  the  volume  of  liquid  in  the  primary  pump 
unit  (1)  by  control  by  float  means  at  the  receiving 
means  (5)  of  the  pressure  liquid  flow  to  the  primary 
pump  unit(1). 

4.  The  method  of  claim  1  ,  2  or  3  characterised  in 
that  the  primary  pump  unit(1)  comprises  atleasta  pis- 
ton  (15)  in  a  main  cylinder  (10)  and  valve  means 
(13,14),  and  the  secondary  pump  means  (6)  also 
comprises  at  least  a  piston  (18)  and  valve  means 
(20,22),  feeding  pressure  liquid  to  the  valve  means 
(13,14)  of  the  primary  pump  unit  (1)  from  a  pressure 
line  (2)  and  allowing  the  liquid  to  discharge  from  the 
primary  pump  unit  (1)  into  an  air  gap  (4),  receiving  the 
liquid  from  the  air  gap  (4)  and  pressurising  it  in  the 
secondary  pump  means  (6)  to  supply  pressurised 
liquid  at  the  consumer  device  (9)  whereby  the  flow  of 
liquid  through  the  primary  pump  unit  (1)  is  synchron- 
ised  with  the  flow  of  liquid  through  the  secondary 
pump  unit  (6)  by  the  drive  couplings  between  the  prim- 
ary  pump  unit  (1)  and  the  secondary  pump  unit  (6). 

5.  The  method  of  claim  3  wherein  the  primary 
pump  unit  (1)  contains  two  pump  means  (10,11) 
arranged  as  a  pair  and  the  secondary  pump  unit  also 
contains  two  pump  means  (29,30)  arranged  as  a  pair, 
characterised  by  alternately  but  synchronously 
activating  the  two  pump  means  (10,11,29,30). 

6.  The  method  of  claim  4  or  5  characterised  by 
activating  liquid  replenisher  means  which  comprises 
coupling  a  smaller  capacity  auxiliary  cylinder  (47)  to 
communicate  with  a  main  cylinder  (10)  of  the  primary 
pump  unit(1),  said  auxiliary  cylinder  (47)  having  a  pis- 
ton  (48)  therein  connected  to  the  piston  (15)  of  the 
main  cylinder,  causing  liquid  flow  to  and  from  the  said 
cylinders  (1  0,47)  when  the  pistons  (15  and  48)  therein 
are  driven  by  pressure  fluid,  adding  fluid  from  the 
pressure  supply  to  the  cylinders  (10,47)  when  a  float 
valve  (47)  is  actuated  by  a  drop  in  the  level  of  liquid 
in  the  receiving  means  (5)  whereby  to  balance  the 
volume  of  liquid  in  the  primary  pump  unit  (1)  with  liquid 
in  the  secondary  pump  unit. 

7.  The  method  of  any  preceding  claim  character- 
ised  by  the  steps  of  measuring  the  liquid  in  the  receiv- 
ing  means  (5),  and  causing  the  flow  of  liquid  to  the 
primary  pump  unit  (1)  to  cease  when  the  receiving 
means  (5)  reach  a  predetermined  volume. 

8.  Apparatus  foranti-contamination  flow  control  in 
liquids  in  which  a  primary  pump  unit  (1),  arranged  to 
be  driven  by  pressure  liquid,  has  its  drive  coupled  to 

at  all  times  but  can  only  operate  when  the  pump  unit 
is  free  to  move,  because  the  driven  means  are  coup- 
led  on  an  equal-capacity  basis  to  the  driven  means  of 
the  secondary  pump  unit  6  so  that  if  there  is  nooutflow 
from  the  secondary  pump  unit  6  to  the  consumer  5 
device  9  that  unit  is  locked  and  holds  the  driven 
means  of  the  primary  pump  unit  similarly  locked. 
While  the  drive  for  the  whole  unit  comes  from  the 
pressure  exerted  on  the  primary  pump  unit  1,  the  con- 
trol  of  flow  is  by  the  consumer  device  9  which  controls  1  o 
the  output  of  the  secondary  pump  unit  6. 

By  using  positive  displacement  means  for  the 
pump  unit  and  the  delivery  unit  it  will  be  realised  that 
at  the  consumer  end  the  effect  is  as  though  there  is  a 
direct  pressure  line  connection  between  the  supply  15 
line  and  the  consumer  device  but  because  of  the  air 
gap  no  back  flow  can  take  place  through  the  unit  so 
that  there  is  no  risk  of  contamination  as  the  consumer 
device  can  not  feed  back  liquid  to  the  mains  as  such 
flow  could  not  take  place  across  the  air  gap.  20 

It  will  be  realised  that  other  forms  of  the  device 
using  vanes  instead  of  pistons  or  other  types  of  liquid 
pumps  can  be  used  to  achieve  the  objective,  but  the 
form  of  unit  illustrated  is,  because  of  its  positive  dis- 
placement  and  relative  simplicity  of  construction,  25 
suited  to  most  purposes  and  by  selecting  correct 
volummetric  dimensions  the  pistons  can  be  caused  to 
operate  relatively  slowly  under  normal  conditions 
therefore  greatly  reducing  wear  and  in  the  case  of  the 
liquid  being  water  the  construction  can  be  at  least  in  30 
part  of  plastics  which  are  water  lubricated  to  ensure 
the  reduction  of  wear  and  correctness  of  operation. 

The  valves  of  course  can  be  other  than  slide  val- 
ves  provided  they  control  the  liquid  flow  and  in  this 
respect  it  is  also  important  to  appreciate  as  previously  35 
stated  that  while  the  one  piston  is  on  a  power  stroke 
the  other  piston  is  at  rest  until  the  first  piston  reaches 
near  the  end  of  its  stroke  whereupon  the  other  piston 
takes  over  the  displacement  while  the  first  piston 
stops  at  the  end  of  its  stroke  and  remains  there  until  40 
the  second  piston  is  near  the  end  of  its  stroke  where- 
upon  the  valves  reverse  flow  and  as  the  second  piston 
readies  the  end  of  its  stroke,  the  other  piston  is 
already  on  its  power  stroke,  thereby  giving  continuous 
flow  without  any  interruption.  45 

Claims 

1  .  A  method  of  anti-contamination  flow  control  in  50 
liquids  in  a  system  using  a  primary  pump  unit  (1) 
adapted  to  be  driven  by  a  pressure  liquid  having  its 
drive  (7)  coupled  to  drive  a  secondary  pump  unit  (6) 
adapted  to  pump  liquid  under  pressure  to  a  consumer 
device  (9),  characterised  by  discharging  the  liquid  55 
from  the  primary  pump  unit  (1)  through  an  air  gap  (4), 
and  receiving  the  liquid  from  the  air  gap  (4)  at  the  sec- 
ondary  pump  unit  (6)  whereby  to  continue  flow  of 



12 11 EP0  261  180  B1 

14.  Apparatus  according  to  claim  12  wherein  all 
the  cylinders  (10,11,29,30)  are  coaxial,  the  cylinders 
(10,11)  of  the  primary  pump  unit  (1)  are  co-extensive 
and,  the  cylinders  (29,30)  of  the  secondary  pump  unit 
(6)  are  co-extensive,  whereby  the  pistons  (15,16)  of 
the  primary  pump  unit  (1)  are  positioned  in  a  common 
chamber  and  the  pistons  (18,19)  of  the  secondary 
pump  unit  (6)  are  also  positioned  in  a  common  cham- 
ber. 

15.  Apparatus  according  to  claim  8  further 
characterised  by:  a  main  cylinder  (10)  having  a  piston 
(15)  therein  forming  with  valve  means  (14)  the  said 
primary  pump  unit  (1),  a  main  cylinder  (29)  having  a 
piston  (18)  therein  forming  with  valve  means  (42,43) 
the  said  secondary  pump  unit  (6),  said  cylinders  being 
spaced  apart  but  coaxial,  a  piston  rod  connecting  the 
piston  (15)  of  the  primary  pump  unit  (1)  to  the  piston 
(18)  of  the  secondary  pump  unit,  valve  means  (14) 
arranged  to  alternately  connect  pressure  liquid  to  the 
two  ends  of  the  cylinder  (10)  of  the  first  pump  unit  (1) 
and  discharge  liquid  to  an  air  gap  (4),  valve  means 
(42,43)  arranged  to  alternately  direct  liquid  from  the 
airgap  (4)  to  the  two  ends  of  the  cylinder  (29)  and  dis- 
charge  pressure  liquid  to  the  line  (8)  to  the  consumer 
device,  further  characterised  in  that  the  valve  means 
(14)  of  the  primary  pump  unit  (1)  are  actuated  by  stops 
(52)  on  an  actuating  arm  (53)  on  the  piston  rod  (23), 
and  the  valves  (42,43)  are  pressure  actuated  one- 
way  valves. 

16.  Apparatus  according  to  claim  15  further 
characterised  in  that  the  stops  (52)  on  the  piston  rod 
(23)  actuate  a  valve  rod  (25)  of  the  valve  (14)  through 
an  over  balancing  arm  (50). 

17.  Apparatus  according  to  claim  8  further 
characterised  by  replenishment  means  to  maintain 
balance  of  the  liquid  in  the  primary  pump  unit  (1)  with 
liquid  in  the  secondary  pump  unit  (6)  which  means 
comprise:  an  auxiliary  cylinder  (47)  of  lesser  volume 
than  the  main  cylinder  (10)  of  the  primary  pump  unit 
(1)  and  communicating  therewith,  a  piston  (48)  in  the 
auxiliary  cylinder  (47)  coupled  to  the  piston  rod  (23) 
of  the  piston  (15)  in  the  main  cylinder  (10),  a  valve  (45) 
in  a  valve  chest  (46)  coupled  in  one  position  to  allow 
pressure  liquid  to  flow  to  the  space  between  the 
closed  end  of  the  smaller  cylinder  (47)  and  the  piston 
(48)  therein  while  closing  off  flow  from  the  opposite 
end  of  the  main  cylinder  (10)  whereby  to  add  liquid  to 
the  primary  pump  unit,  and  means  connecting  the 
said  valve  (45)  in  the  valve  chest  (46)  to  a  float  (39) 
in  a  vessel  forming  the  receiving  means  (5),  whereby 
liquid  is  added  to  the  secondary  pump  unit  (6)  when 
the  level  in  the  receiving  means  falls  below  a  selected 
volume. 

18.  Apparatus  according  to  claim  10  further 
characterised  by  a  stop-cock  (54)  in  the  pressure  line 
(2)  to  the  valve  chest  (12),  means  to  measure  the 
volume  of  liquid  in  the  receiving  means  (5),  and  cou- 
pling  means  (55)  to  close  the  stop-cock  (54)  when  the 

drive  a  secondary  pump  unit  arranged  to  deliver  the 
pressure  fluid  to  a  consumer  device  (9),  characterised 
by  an  air  gap  (4)  disposed  between  a  liquid  outlet  (3) 
of  the  primary  pump  unit  (1)  and  a  liquid  inlet  (17)  of 
the  secondary  pump  unit  (6).  '  5 

9.  Apparatus  according  to  claim  8  characterised 
in  that  the  primary  pump  means  (1  )  and  the  secondary 
pump  means  (6)  each  have  positive  liquid  displace- 
ment  means  coupled  to  cause  the  displacement 
means  of  the  primary  pump  unit  (1)  to  synchronously  10 
drive  the  displacement  means  of  the  secondary  pump 
unit  (6). 

10.  Apparatus  according  to  claim  8  further 
characterised  by  at  least  a  first  main  piston  (1  5)  in  a 
cylinder  (10)  adapted  to  be  driven  through  vaive  is 
means  (12,14)  by  pressure  liquid  from  a  pressure  line 
(2)  to  form  the  primary  pump  unit  (1)  to  deliver  liquid 
through  a  discharge  line  (3),  at  least  a  first  main  piston 
(18)  in  a  cylinder  (29)  adapted  to  act  through  valve 
means  (20,22)  as  a  pump  for  liquid  to  form  the  secon-  20 
dary  pump  unit  (6)  to  deliver  liquid  to  the  consumer 
device  (9),  drive  coupling  means  (23)  between  the  pis- 
ton  (15)  of  the  primary  pump  unit  (1)  and  the  piston 
(18)  to  cause  synchronous  actuation  of  the  pistons 
(15  and  18),  said  airgap  (4)  being  positioned  between  25 
said  discharge  line  (3)  of  the  primary  pump  unit  (1) 
and  receiving  means  (5)  discharging  to  the  valve 
means  (20,22)  of  the  secondary  pump  means  (6). 

11.  Apparatus  according  to  claim  8  further 
characterised  by  a  first  main  piston  (1  5)  and  a  second  30 
piston  (16)  in  first  and  second  cylinders  (10,1  1)  in  the 
primary  pump  unit  (1)  to  form  a  pair,  and  a  first  main 
piston  (18)  and  a  second  piston  (19)  in  first  and  sec- 
ond  cylinders  (29,30)  in  the  secondary  pump  unit  (6) 
to  also  form  a  pair,  a  first  piston  rod  (23)  coupling  the  35 
first  main  piston  (15)  of  the  primary  pump  unit  (1)  to 
the  first  main  piston  (18)  of  the  secondary  pump  unit 
(6),  a  second  piston  rod  (24)  coupling  the  second  pis- 
ton  (16)  of  the  primary  pump  unit  (1)  to  the  second  pis- 
ton  (19)  of  the  secondary  pump  unit  (6),  means  (34)  40 
coupling  the  first  piston  rod  (23)  to  the  valves  (13,20), 
means  (36)  coupling  the  second  piston  rod  (24)  to  the 
valves  (14,22),  said  couplings  being  arranged  to 
cause  said  pistons  to  be  driven  alternately. 

12.  Apparatus  according  to  claim  11  further  45 
characterised  by  stops  (27)  on  the  said  first  piston  rod 
(23)  and  the  second  piston  rod  (24)  positioned  to 
engage  the  means  (34,36)  which  actuate  the  valves 
(13,20  and  14,22)  near  the  end  of  the  stroke  of  the  pis- 
tons  (15,16  and  18,19)  whereby  as  a  piston  nears  the  50 
end  of  its  stroke  the  valves  (13,20  or  14,22)  are 
actuated  to  cause  the  other  piston  of  each  pair  to  be 
actuated. 

13.  Apparatus  according  to  claim  11  or  12  whe- 
rein  the  first  cylinders  (1  0,29)  of  the  primary  and  sec-  55 
ondary  pump  units  (1,6)  are  coaxial  and  the  second 
cylinders  (11,30)  of  the  primary  and  secondary  pump 
units  (1,6)  are  coaxial. 
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Pumpeneinheiten  (10,  11)  und  die  Sekundarpumpe- 
neinheit  (6)  gleichfalls  zwei  als  Paar  angeordnete 
Pumpeneinheiten  (29,  30)  aufweist,  dadurch  ge- 
kennzeichnet,  daB  die  Pumpeinrichtungen  (10,  11, 
29,  30)  abwechselnd,  abersynchron  betatigt  werden. 

6.  Verfahren  nach  Anspruch  4  Oder  5,  dadurch 
gekennzeichnet,  daB  eine  Flussigkeitsauffulleinrich- 
tung  betatigt  wird,  indem  mit  einem  Hauptzylinder 
(10)  der  Primarpumpeneinheit  (1)  ein  Hilfszylinder 
(47)  geringerer  Kapazitat,  der  in  sich  einen  mit  dem 
Kolben  (15)  des  Hauptzylinders  verbundenen  Kolben 
(48)  aufweist,  in  ZufluSverbindung  gebracht  wird, 
Flussigkeit  zum  Zu-  und  AbflieSen  zu  bzw.  von  diesen 
Zylindem  (10,  47)  gebracht  wird,  wenn  die  Kolben  (15 
und  48)  in  ihnen  durch  Druckflussigkeit  angetrieben 
werden,  und  da&  Flussigkeit  von  der  Druckflussig- 
keitsquelle  den  Zylindern  (10,  47)  zugefuhrt  wird, 
wenn  ein  Schwimmerventil  (47)  durch  einen  Abfall 
des  Flussigkeitspegels  in  der  Auffangeinrichtung  (5) 
betatigt  wird,  urn  dadurch  ein  Gleichgewichtzwischen 
dem  Fliissigkeitsvolumen  in  der  Primarpumpenein- 
heit  (1)  und  in  der  Sekundarpumpeneinheit  (6)  herzu- 
stellen. 

7.  Verfahren  nach  einem  der  vorhergehenden 
AnspriJche,  dadurch  gekennzeichnet,  daB  die  Flus- 
sigkeit  in  der  Auffangeinrichtung  (5)  gemessen  und 
der  FlussigkeitsfluR  zur  Primarpumpeneinheit  (1)  zum 
Erliegen  gebracht  wird,  wenn  die  Flussigkeitsmenge 
in  der  Auffangeinrichtung  ein  bestimmtes  Volumen 
erreicht. 

8.  Vorrichtung  zur  verunreinigungsfreien  Durch- 
flu&messung  bzw.  -steuerung  oder  -regelung  von 
Flussigkeiten,  bei  welcher  der  Abtrieb  einer  von 
Druckflussigkeit  antreibbaren  Primarpumpeneinheit 
(1)  mit  einer  Sekundarpumpeneinheit  (6)  zu  deren 
Antrieb  gekuppeit  ist,  mittels  derer  die  Druckflussig- 
keit  einer  Verbrauchereinrichtung  (9)  zufuhrbar  ist, 
gekennzeichnet  durch  ein  zwischen  einem  Flussig- 
keitsauslali  (3)  der  Primarpumpeneinheit  (1)  und  ei- 
nem  FlussigkeitseinlaS  (17)  der 
Sekundarpumpeneinheit  (6)  angeordnete  Luftlucke 
bzw.  -falle  (4). 

9.  Vorrichtung  nach  Anspruch  8,  dadurch 
gekennzeichnet,  daB  die  Primarpumpeneinheit  (1) 
und  die  Sekundarpumpeneinheit  (6)  jeweils  Verdran- 
germittel  aufweisen,  die  so  gekuppeit  sind,  dad 
bewirkt  wird,  daR  die  Verdrangermittel  der  Primar- 
pumpeneinheit  (1)  die  Verdrangermittel  der  Sekun- 
darpumpeneinheit  (6)  synchron  antreiben. 

10.  Vorrichtung  nach  Anspruch  8,  gekennzeich- 
net  durch  mindestens  einen  ersten  Hauptkolben  (1  5) 
in  einem  Zylinder  (10),  der  durch  eine  Ventileinrich- 
tung  (12,  14)  durch  Druckflussigkeit  von  einer  Druck- 
leitung  (2)  antreibbar  ist,  um  so  die 
Primarpumpeneinheit  (1)  fur  die  Flussigkeitslieferung 
durch  eine  AbfluRleitung  (3)  zu  bilden,  mindestens 
einen  ersten  Hauptkolben  (18)  in  einem  Zylinder  (29), 
der  durch  eine  Ventileinrichtung  (20,  22)  als  Flussig- 

volume  of  liquid  exceeds  a  selected  value. 

Patentanspruche 
5 

1.  Verfahren  zur  verunreinigungsfreien  Durch- 
fluBmessung  bzw.  -steuerung  Oder  -regelung  von 
Flussigkeiten  in  einem  System  mit  einer  von  einer 
Druckflussigkeit  antreibbaren  Primarpumpeneinheit 
(1),  deren  Abtrieb  (7)  mit  einer  Sekundarpumpenein-  10 
heit  (6)  zu  deren  Antrieb  gekuppeit  ist,  mittels  derer 
Flussigkeit  unter  Druck  einer  Verbrauchereinrichtung 
(9)  zupumpbar  ist,  dadurch  gekennzeichnet,  daB 
die  Flussigkeit  von  der  Primarpumpeneinheit  (1) 
durch  eine  Luftlucke  bzw.  -falle  (4)  abgegeben  und  15 
die  Flussigkeit  an  der  Sekundarpumpeneinheit  (6) 
von  der  Luftiucke  bzw.  -falle  (4)  aufgenommen  wird, 
wodurch  der  DruckflussigkeitsfluB  uber  die  Luftlucke 
bzw.  -falle  (4)  hinweg  zur  Verbrauchereinrichtung  (9) 
aufrechterhalten  wird.  20 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekenn- 
zeichnet,  daB  die  Luftlucke  bzw.  -falle  (4)  zwischen 
einer  AbfluBleitung  von  der  Primarpumpeneinheit  (1) 
und  einer  Auffangeinrichtung  (5)  angeordnet  und  die 
Flussigkeit  aus  dieser  Auffangeinrichtung  (5)  in  die  25 
Sekundarpumpereinheit  (6)  gezogen  wird. 

3.  Verfahren  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daB  das  relative  Flussigkeitsvolu- 
men  in  der  Primarpumpeneinheit  (1)  und  in  der 
Sekundarpumpeneinheit  (6)  gemessen  und  das  Flus-  30 
sigkeitsvolumen  in  der  Primarpumpeneinheit  (1) 
durch  Steuerung  bzw.  Regelung  des  Druckflussig- 
keitszuflusses  zur  Primarpumpeneinheit  (1)  mittels 
einer  Schwimmereinrichtung  an  der  Auffangeinrich- 
tung  (5)  regufiert  wird.  35 

4.  Verfahren  nach  einem  der  Anspruche  1  bis  3, 
dadurch  gekennzeichnet,  daB  eine  Primarpumpe- 
neinheit  (1),  die  zumindest  einen  Kolben  (15)  in  einem 
Hauptzylinder  (10)  und  eine  Ventileinrichtung  (13,  14) 
aufweist,  und  eine  Sekundarpumpeneinheit  (6),  die  40 
gleichfalls  zumindest  einen  Kolben  (18)  und  eine  Ven- 
tileinrichtung  (20,  22)  aufweist,  verwandt  werden,  und 
daS  der  Ventileinrichtung  (13,  14)  der  Primarpumpe- 
neinheit  (1)  Druckflussigkeit  von  einer  Druckleitung 
(2)  zugefuhrt  und  der  Flussigkeit  die  Moglichkeit  45 
gegeben  wird,  von  der  Primarpumpeneinheit  (1)  in  ei- 
ne  Luftlucke  bzw.  -falle  (4)  abzuflieBen,  daS  die  Flus- 
sigkeit  von  der  Luftlucke  bzw.  -falle  (4)  aufgenommen 
und  in  der  Sekundarpumpeneinheit  (6)  auf  Druck 
gebracht  wird,  um  an  der  Verbrauchereinrichtung  (9)  50 
Druckflussigkeit  anzuliefern,  wobei  der  Flussigkeits- 
fluS  durch  die  Primarpumpeneinheit  (1)  mit  dem  FIus- 
sigkeitsfluB  durch  die  Sekundarpumpeneinheit  (6) 
durch  die  Antriebskuppiung  zwischen  der  Primarpum- 
peneinheit  (1)  und  der  Sekundarpumpeneinheit  (6)  55 
synchronisiertwird. 

5.  Verfahren  nach  Anspruch  3,  bei  dem  die  Pri- 
marpumpeneinheit  (1)  zwei  als  Paar  angeordnete 
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15.  Vorrichtung  nach  Anspruch  8,  gekennzeich- 
net  durch  einen  Hauptzylinder  (1  0)  mit  einem  Kolben 
(15)  in  sich,  der  mit  einer  Ventileinrichtung  (14)  die 
Primarpumpeneinheit  (1)  bildet,  einen  Hauptzylinder 
(29)  mit  einem  Kolben  (1  8)  in  sich,  der  mit  einer  Ven- 
tileinrichtung  (42,  43)  die  Sekundarpumpeneinheit  (6) 
bildet,  wobei  die  Zylinder  in  Abstand,  aber  koaxial 
zueinander  angeordnet  sind,  eine  den  Kolben  (15) 
der  Primarpumpeneinheit  (1  )  mit  dem  Kolben  (1  8)  der 
Sekundarpumpeneinheit  (6)  verbindende  Kolben- 
stange,  eine  Ventileinrichtung  (14),  die  so  ausgebildet 
und  angeordnet  ist,  daB  durch  sie  abwechselnd  das 
eine  Ende  des  Zylinders  (1  0)  der  ersten  bzw.  Primar- 
pumpeneinheit  (1)  mit  dem  DruckflussigkeitszufluS 
verbunden  und  das  andere  Ende  desselben  an  den 
FliJssigkeitsabfluS  zur  Luftlucke  bzw.  -fade  (4)  und 
umgekehrt  angeschlossen  wird,  eine  Ventileinrich- 
tung  (42,  43),  die  so  ausgebildet  und  angeordnet  ist, 
daB  durch  sie  abwechselnd  das  eine  Ende  des  Zylin- 
ders  (29)  mit  der  FIGssigkeitszufuhrung  von  der  Luft- 
lucke  bzw.  -falle  (4)  verbunden  und  sein  anderes 
Ende  an  den  DruckflussigkeitsabfluS  zur  Leitung  zur 
Verbrauchereinrichtung  und  umgekehrt  angeschlos- 
sen  wird,  und  ferner  dadurch,  daB  die  Ventileinrich- 
tung  (14)  der  Primarpumpeneinheit  (1)  durch 
Mitnehmer  (52)  an  einem  Betatigungsarm  (53)  an  der 
Kolbenstange  (23)  betatigbar  ist,  und  daB  die  Ventile 
(42,  43)  druckbetatigte  Einwegventile  sind. 

16.  Vorrichtung  nach  Anspruch  15,  dadurch 
gekennzeichnet,  daB  die  Mitnehmer  (52)  an  der  Kol- 
benstange  (23)  fiber  einen  Waagebalken  (50)  einen 
Ventilstossel  (25)  betatigen. 

17.  Vorrichtung  nach  Anspruch  8,  gekennzeich- 
net  durch  eine  Auffulleinrichtung  zur  Aufrechterhalt- 
ung  des  Gleichgewichtes  der  Flussigkeit  in  der 
Primarpumpeneinheit  (1)  mit  der  Flussigkeit  in  der 
Sekundarpumpeneinheit  (6),  welche  einen  Hilfszylin- 
der  (47)  mit  geringerem  Volumen  als  dem  des  Haupt- 
zylinders  (10)  der  Primarpumpeneinheit  (1),  der  mit 
diesem  kommuniziert,  einen  mit  der  Kolbenstange 
(23)  des  Kolbens  (15)  im  Hauptzylinder  (10)  gekup- 
pelten  Kolben  (48)  im  Hilfszylinder,  ein  Ventil  (45)  in 
einem  Ventilblock  (46),  das  so  angeschlossen  ist,  daB 
es  in  einer  Stellung  DruckfltJssigkeitsfluB  zur  Luft- 
lucke  bzw.  -falle  (4)  zwischen  dem  geschlossenen 
Ende  des  kleineren  Zylinders  (47)  und  dem  Kolben 
(48)  in  diesem  gestattet,  wahrend  der  FluB  vom 
gegeniiberliegenden  Ende  des  Hauptzylinders  (10) 
unterbrochen  wird,  urn  dadurch  der  Primarpumpe- 
neinheit  (1)  Flussigkeit  zuzufuhren,  und  eine  Einrich- 
tung  aufweist,  welche  das  Ventil  (45)  im  Ventilblock 
(46)  mit  einem  Schwimmer  (39)  in  einem  die  Auffang- 
einrichtung  (5)  bildenden  Behalter  verbindet, 
wodurch  Flussigkeit  der  Sekundarpumpeneinheit  (6) 
zugefuhrt  wird,  wenn  der  Pegel  in  der  Auffangeinrich- 
tung  unter  ein  vorbestimmtes  Volumen  fallt. 

18.  Vorrichtung  nach  Anspruch  10,  gekenn- 
zeichnet  durch  einen  Sperrhahn  (54)  in  der  Drucklei- 

keitspumpe  zur  Wirkung  bringbar  ist,  urn  so  die 
Sekundarpumpeneinheit  (6)  fur  die  Fiussigkeitsliefe- 
rung  zur  Verbrauchereinrichtung  (9)  zu  bilden,  und 
Antriebskupplungsmittel  (23)  zwischen  dem  Kolben 
(15)  der  Primarpumpeneinheit  (1)  und  dem  Kolben  5 
(18),  mittels  derereine  synchrone  Betatigung  der  Kol- 
ben  (15  und  18)  bewirkbar  ist,  wobei  die  Luftlucke 
bzw.  -falle  (4)  zwischen  der  AbluBleitung  (3)  der  Pri- 
marpumpeneinheit  (1)  und  der  sich  in  die  Ventilein- 
richtung  (20,  22)  der  Sekundarpumpeneinheit  (6)  10 
entleerenden  Auffangeinrichtung  (5)  angeordnet  ist. 

11.  Vorrichtung  nach  Anspruch  8,  gekennzeich- 
net  durch  paarbildendjeweils  einen  ersten  Hauptkol- 
ben  (15)  und  einen  zweiten  Kolben  (16)  im  ersten  und 
im  zweiten  Zylinder  (10,  1  1)  in  der  Primarpumpenein-  15 
heit  (1)  und  gleichfalls  paarbildend  jeweils  einen 
ersten  Hauptkolben  (18)  und  einem  zweiten  Kolben 
(19)  im  ersten  und  im  zweiten  Zylinder  (29,  30)  in  der 
Sekundarpumpeneinheit  (6),  eine  erste  dem  ersten 
Hauptkolben  (15)  der  Primarpumpeneinheit  (1)  mit  zo 
dem  ersten  Hauptkolben  (18)  der  Sekundarpumpe- 
neinheit  (6)  kuppelnde  Kolbenstange  (23),  eine 
zweite  dem  zweiten  Kolben  (16)  der  Primarpumpe- 
neinheit  (1)  mit  dem  zweiten  Kolben  (19)  der  Sekun- 
darpumpeneinheit  (6)  kuppelnde  Kolbenstange  (23),  25 
die  erste  Kolbenstange  (23)  mit  den  Ventilen  (13,  20) 
kuppelnde  Mittel  (34)  und  die  zweite  Kolbenstange 
(24)  mit  den  Ventilen  (14,  22)  kuppelnde  Mittel  (36), 
wobei  diese  Kupplungen  so  angeordnet  sind,  daB  sie 
bewirken,  daB  die  Kolben  abwechselnd  angetrieben  zo 
werden. 

12.  Vorrichtung  nach  Anspruch  11,  gekenn- 
zeichnetdurch  Mitnehmer(27)  an  der  ersten  Kolben- 
stange  (23)  und  der  zweiten  Kolbenstange  (24),  die  so 
angeordnet  sind,  daSsie  mit  den  Mitteln  (34,  36),  wel-  35 
che  die  Ventile  (13,  20  und  14,  22)  betatigen,  nahe 
dem  Ende  des  Hubes  der  Kolben  (15,  16  und  18,  19) 
in  Wirkverbindung  kommen,  wodurch  dann,  wenn  ein 
Kolben  sich  dem  Ende  seines  Hubes  nahert,  die  Ven- 
tile  (13,  20  Oder  14,  22)  so  betatigt  werden.  daB  sie  40 
bewirken,  daB  der  andere  Kolben  des  betreffenden 
Paares  betatigt  wird. 

13.  Vorrichtung  nach  Anspruch  11  oder  12, 
dadurch  gekennzeichnet,  daB,  die  ersten  Zylinder 
(1  0,  29)  der  Primar-  und  der  Sekundarpumpeneinheit  45 
(1,6)  zueinander  koaxial  und  die  zweiten  Zylinder  (1  1  , 
30)  der  Primar-  und  der  Sekundarpumpeneinheit  (1  , 
6)  zueinander  koaxial  angeordnet  sind. 

14.  Vorrichtung  nach  Anspruch  12,  dadurch 
gekennzeichnet,  daB  alle  Zylinder  (10,  11,  29,  30)  so 
zueinander  koaxial  und  die  Zylinder  (10,  11)  der  Pri- 
marpumpeneinheit  (1)  richtungsgleich  und  die  Zylin- 
der  (29,  30)  der  Sekundarpumpeneinheit  (6) 
richtungsgleich  laufend  angeordnet  sind,  wobei  die 
Kolben  (1  5,  16)  der  Primarpumpeneinheit  (1  )  in  einer  55 
gemeinsamen  Kammer  und  die  Kolben  (18,  19)  der 
Sekundarpumpeneinheit  (6)  gleichfalls  in  einer 
gemeinsamen  Kammer  angeordnet  sind. 

9 
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primaire  (1)  de  pompage  est  synchronise  sur  I'ecou- 
lement  du  liquide  dans  I'ensemble  secondaire  (6)  de 
pompage  par  les  accouplements  moteurs  formes 
entre  I'ensemble  primaire  (1)  et  Pensemble  secon- 
daire  (6)  de  pompage. 

5.  Procede  selon  la  revendication  3,  dans  lequel 
I'ensemble  primaire  (1)  de  pompage  comporte  deux 
dispositifs  de  pompage  (10,  11)  places  sous  forme 
d'une  paire  et  I'ensemble  secondaire  de  pompage 
comprend  aussi  deux  dispositifs  (29,  30)  de  pompage 
places  sous  forme  d'une  paire,  caracterise  par  la 
comande  en  alternance  mais  en  synchronisme  des 
deux  dispositifs  de  pompage  (10,  11,  29,  30). 

6.  Procede  selon  la  revendication  4  ou  5,  carac- 
terise  par  la  commande  d'un  dispositif  de  remplissage 
de  liquide,  et  en  ce  qu'il  comprend  I'accouplement 
d'un  cylindre  auxiiiaire  (47)  de  capacite  reduite  afin 
qu'il  communique  avec  un  cylindre  principal  (10)  de 
I'ensemble  primaire  (1)  de  pompage,  le  cylindre  auxi- 
iiaire  (47)  ayant  un  piston  (48)  place  a  Pinterieur  et  qui 
est  connecte  au  piston  (15)  du  cylindre  principal, 
I'ecoulement  du  liquide  vers  les  cylindres  (10,  47)  et 
a  partir  de  ceux-ci  lorsque  les  pistons  (15  et  48)  pla- 
ces  a  Pinterieur  sont  entraTnes  par  le  fluide  sous  pres- 
sion,  et  I'addition  de  fluide  de  la  reserve  de  fluide  sous 
pression  aux  cylindres  (10,  47)  lorsqu'une  soupape  a 
flotteur  (47)  est  commandee  par  une  reduction  du 
niveau  du  liquide  dans  le  dispositif  recepteur  (5),  si 
bien  que  le  volume  de  liquide  dans  I'ensemble  pri- 
maire  (1)  de  pompage  est  equilibre  par  rapport  au 
volume  de  liquide  dans  I'ensemble  secondaire  de 
pompage. 

7.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  par  les  etapes  de 
mesure  du  liquide  dans  le  dispositif  recepteur  (5),  et 
d'interruption  de  I'ecoulement  du  iiquide  vers 
I'ensemble  primaire  (1)  de  pompage  lorsque  le  dispo- 
sitif  recepteur  (5)  atteint  un  volume  predetermine. 

8.  Appareil  permettant  un  reglage  du  debit  de 
liquide  sans  contamination,  dans  lequel  un  ensemble 
primaire  (1)  de  pompage  destine  a  etre  entraTne  par 
un  liquide  sous  pression  a  son  entratnement  couple  a 
I'entraTnement  d'un  ensemble  secondaire  de  pom- 
page  destine  a  transmettre  le  fluide  sous  pression  a 
un  appareil  consommateur  (9),  caracterise  par  un 
espace  (4)  contenant  de  Pair  est  forme  entre  une  sor- 
tie  (3)  de  liquide  de  I'ensemble  primaire  (1)  de  pom- 
page  et  une  entree  (17)  de  liquide  de  Pensemble 
secondaire  (6)  de  pompage. 

9.  Appareil  selon  la  revendication  8,  caracterise 
en  ce  que  le  dispositif  primaire  (1)  de  pompage  et  le 
dispositif  secondaire  (6)  de  pompage  ont  chacun  un 
dispositif  volumetrique  couple  de  maniere  que  le  dis- 
positif  de  deplacement  de  Pensemble  primaire  (1)  de 
pompage  entraTne  en  synchronisme  le  dispositif  de 
deplacement  de  I'ensemble  secondaire  (6)  de  pom- 
page. 

10.  Appareil  selon  la  revendication  8,  caracterise 

tung  (2)  zum  Ventilblock  (12),  eine  Einrichtung  zur 
Messung  des  Flussigkeitsvolumens  in  der  Auffang- 
einrichtung  (5)  und  Kupplungsmittel  (55)  zum  Schlie- 
IJen  des  Sperrhahns  (54),  wenn-  das 
Flussigkeitsvolumen  einen  vorbestimmten  Wert  uber-  5 
steigt 

Revendications 
10 

1.  Procede  de  reglage  de  debit  de  liquide  sans 
contamination  dans  un  circuit  comprenant  un  ensem- 
ble  primaire  (1)  de  pompage  destine  a  etre  entraTne 
par  un  liquide  sous  pression,  I'entraTnement  (7)  de  cet 
ensemble  etant  couple  de  maniere  qu'il  entraTne  un  15 
ensemble  secondaire  (6)  de  pompage  destine  a  pom- 
perdu  liquide  sous  pression  vers  un  appareil  consom- 
mateur  (9),  caracterise  par  Pevacuation  du  liquide  de 
Pensemble  primaire  (1)  de  pompage  par  un  espace 
(4)  contenant  de  Pair,  et  la  reception  du  liquide  prove-  20 
nant  de  cet  espace  (4)  contenant  de  Pair  par  Pensem- 
ble  secondaire  (6)  de  pompage  de  maniere  que 
I'ecoulement  du  iiquide  sous  pression  soit  assure  au- 
dela  de  Pespace  (4)  contenant  de  I'air,  vers  Pappareil 
consommateur  (9).  25 

2.  Procede  selon  la  revendication  1,  caracterise 
en  ce  que  I'espace  (4)  contenant  de  I'air  est  place 
entre  une  canalisation  de  refoulement  de  I'ensemble 
primaire  (1)  de  pompage  etun  dispositif  recepteur  (5), 
caracterise  par  ('aspiration  du  liquide  du  dispositif  30 
recepteur  dans  I'ensemble  secondaire  (6)  de  pom- 
page. 

3.  Procede  selon  la  revendication  1  ou  2,  carac- 
terise  par  la  mesure  du  volume  relatif  de  liquide  dans 
Pensemble  primaire  (1)  de  pompage  et  I'ensemble  35 
secondaire  (6)  de  pompage,  et  la  regulation  du 
volume  de  liquide  dans  Pensemble  primaire  (1)  de 
pompage  par  reglage,  par  un  dispositif  a  flotteur  place 
dans  le  dispositif  recepteur  (5),  du  debit  de  liquide 
sous  pression  transmis  a  I'ensemble  primaire  de  pom-  40 
page  (1). 

4.  Procede  selon  la  revendication  1  ,  2  ou  3,  carac- 
terise  en  ce  que  I'ensemble  primaire  (1)  de  pompage 
comporte  au  moins  un  piston  (1  5)  place  dans  un  cylin- 
dre  principal  (10)  et  un  dispositif  a  obturateurs  (13,  45 
14),  et  le  dispositif  secondaire  (6)  de  pompage 
comporte  aussi  au  moins  un  piston  (18)  et  un  dispo- 
sitif  a  obturateurs  (20,  22),  le  procede  comprenant  la 
transmission  du  liquide  sous  pression  au  dispositif  a 
obturateurs  (13,  14)  de  Pensemble  primaire  (1)  de  so 
pompage  a  partir  d'une  canalisation  (2)  sous  pression 
et  I'  evacuation  du  liquide  de  Pensemble  primaire  (1) 
de  pompage  dans  un  espace  (4)  contenant  de  I'air,  la 
reception  du  liquide  de  Pespace  (4)  contenant  de  Pair 
et  la  mise  sous  pression  de  celui-ci  dans  le  dispositif  55 
secondaire  (6)  de  pompage  afin  qu'un  liquide  sous 
pression  soit  transmis  a  Pappareil  consommateur  (9), 
si  bien  que  I'ecoulement  du  liquide  dans  Pensemble 
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14.  Appareil  selon  la  revendication  12,  dans 
lequel  tous  Ies  cylindres  (10,  11,  29,  30)  sont 
coaxiaux,  Ies  cylindres  (10,  11)  de  I'ensemble  pri- 
maire  (1)  de  pompage  se  prolongent  mutuellement,  et 
Ies  cylindres  (29,  30)  de  I'ensemble  secondaire  (6)  de 
pompage  se  prolongent  mutuellement,  si  bien  que  Ies 
pistons  (15,  16)  de  I'ensemble  primaire  (1)  de  pom- 
page  sont  places  dans  une  chambre  commune  et  Ies 
pistons  (1  8,  19)  de  I'ensemble  secondaire  (6)  de  pom- 
page  sont  aussi  places  dans  une  chambre  commune. 

15.  Appareil  selon  la  revendication  8,  caracterise 
parun  cylindre  principal  (10)  dans  lequel  est  place  un 
piston  (15)  formant,  avec  le  dispositif  a  obturateur 
(14),  I'ensemble  primaire  (1)  de  pompage,  un  cylindre 
principal  (29)  ayant  un  piston  (18)  place  a  I'interieur 
et  formant,  avec  le  dispositif  a  obturateurs  (42,  43), 
I'ensemble  secondaire  (6)  de  pompage,  Ies  cylindres 
etant  distants  mais  coaxiaux,  une  bielle  raccordant  le 
piston  (15)  de  I'ensemble  primaire  (1)  de  pompage  au 
piston  (18)  de  I'ensemble  secondaire  (6)  de  pompage, 
un  dispositif  a  obturateur  (14)  destine  a  transmettre 
en  alternance  le  liquide  sous  pression  aux  deux  extre- 
mites  du  cylindre  (10)  du  premier  ensemble  (1)  de 
pompage  et  a  evacuer  le  liquide  vers  un  espace  (4) 
contenant  de  I'air,  un  dispositif  a  obturateurs  (42,  43) 
dispose  afin  qu'il  dirige  en  alternance  le  liquide  de 
I'espace  (4)  contenant  de  I'air  vers  Ies  deux  extremi- 
tes  du  cylindre  (29)  et  qu'il  evacue  le  liquide  sous 
pression  vers  la  canalisation  (8)  et  vers  I'appareil 
consommateur,  caracterise  en  outre  en  ce  que  le  dis- 
positif  a  obturateur  (14)  de  I'ensemble  primaire  (1)  de 
pompage  est  command^  par  des  butees  (52)  placees 
surun  bras  de  manoeuvre  (53)  place  sur  la  bielle  (23), 
et  Ies  obturateurs  (42,  43)  sont  des  clapets  de  retenue 
commandes  par  la  pression. 

16.  Appareil  selon  la  revendication  15,  caracte- 
rise  en  outre  en  ce  que  Ies  butees  (52)  placees  sur  la 
bielle  (23)  commandent  une  bielle  (25)  de  I'obturateur 
(14)  par  I'intermediaire  d'un  bras  (50)  a  effet  de 
genouillere. 

17.  Appareil  selon  la  revendication  8,  caracterise 
en  outre  par  un  dispositif  de  remplissage  destine  a 
assurer  un  iquilibre  de  liquide  dans  I'ensemble  pri- 
maire  (1)  de  pompage  par  rapport  au  liquide  de 
I'ensemble  secondaire  (6)  de  pompage,  ce  dispositif 
comprenant  un  cylindre  auxiliaire  (47)  de  volume  infe- 
rieur  a  celui  du  cylindre  principal  (10)  de  I'ensemble 
primaire  (1)  de  pompage  et  communiquant  avec  lui, 
un  piston  (48)  place  dans  le  cylindre  auxiliaire  (47) 
couple  a  la  bielle  (23)  du  piston  (15)  place  dans  le 
cylindre  principal  (10),  un  tiroir  (45)  place  dans  une 
chambre  de  distribution  (46)  et  qui  est  couple  dans 
une  position  de  maniere  qu'il  permette  au  liquide  sous 
pression  de  s'ecouler  vers  I'espace  forme  entre 
I'extremite  fermee  du  cylindre  relativement  petit  (47) 
et  le  piston  (48)  place  a  I'interieur  tout  en  empechant 
I'ecoulement  de  I'extremite  opposee  du  cylindre  prin- 
cipal  (1  0),  afin  que  du  liquide  soit  ajoute  dans  I'ensem- 

en  outre  par  au  moins  un  premier  piston  principal  (15) 
place  dans  un  cylindre  (10)  et  destine  a  etre  entratne 
parl'intermediaire  de  disposifrfs  a  obturateurs  (12,  14) 
par  le  liquide  sous  pression  provenantd'une  canalisa- 
tion  (2)  sous  pression  afin  qu'un  ensembie  primaire  5 
(1)  de  pompage  soit  forme  ettransmettedu  liquide  par 
une  canalisation  (3)  d'evacuation,  un  premier  piston 
principal  (18)  au  moins  place  dans  un  cylindre  (29) 
etant  destine  a  agir  par  I'intermediaire  du  dispositif  a 
obturateurs  (20,  22)  sous  forme  d'une  pompe  de  10 
liquide  afin  que  I'ensemble  secondaire  (6)  de  pom- 
page  destine  a  transmettre  le  liquide  a  I'appareil 
consommateur  (9)  soit  forme,  un  dispositif  (23) 
d'accouplementd'entraTnements  place  entre  le  piston 
(15)  de  I'ensemble  primaire  (1)  de  pompage  et  le  pis-  15 
ton  (18)  afin  qu'il  provoque  une  commande  synchro- 
nisee  des  pistons  (1  5  et  1  8),  I'espace  (4)  contenant  de 
I'air  etant  place  entre  la  canalisation  (3)  d'evacuation 
de  I'ensemble  primaire  (1)  de  pompage  et  le  dispositif 
de  reception  (5)  qui  transmet  le  liquide  au  dispositif  a  20 
obturateurs  (20,  22)  de  I'ensemble  secondaire  (6)  de 
pompage. 

1  1  .  Appareil  selon  la  revendication  8,  caracterise 
en  outre  par  un  premier  piston  principal  (15)  et  un 
second  piston  (16)  places  dans  un  premier  et  un  25 
second  cylindre  (1  0,  1  1  )  de  I'ensemble  primaire  (1  )  de 
pompage  afin  qu'ils  forment  une  paire,  et  un  premier 
piston  principal  (18)  et  un  second  piston  (19)  places 
dans  un  premier  et  un  second  cylindre  (29,  30)  de 
I'ensemble  secondaire  (6)  de  pompage  afin  qu'ils  for-  30 
ment  aussi  une  paire,  une  premiere  bielle  (23)  de 
pompage  couplant  le  premier  piston  principal  (15)  de 
I'ensemble  primaire  (1)  au  premier  piston  principal 
(18)  de  I'ensemble  secondaire  (6),  une  seconde  bielle 
(24)  de  piston  couplant  le  second  piston  (16)  de  35 
I'ensemble  primaire  (1)  au  second  piston  (19)  de 
I'ensemble  secondaire  (6),  un  dispositif  (34)  d'accou- 
plement  de  la  premiere  bielle  (23)  aux  obturateurs 
(13,  20),  et  un  dispositif  (36)  d'accouplement  de  la 
seconde  bielle  (24)  aux  obturateurs  (14,  22),  Ies  40 
accouplements  etant  destinee  a  provoquer  PentraTne- 
ment  des  piston  en  alternance. 

12.  Appareil  selon  la  revendication  11,  caracte- 
rise  en  outre  par  des  butees  (27)  placees  sur  la  pre- 
miere  bielle  (23)  et  la  seconde  bielle  (24)  de  piston  et  45 
destinees  a  cooperer  avec  Ies  dispositifs  (34,  36)  de 
manoeuvre  des  obturateurs  (13,  20  et  14,  22)  a  proxi- 
mite  de  la  fin  de  la  course  des  pistons  (15,  16  et  18, 
19),  si  bien  que,  lorsqu'un  piston  se  rapproche  de 
I'extremite  de  sa  course,  Ies  obturateurs  (13,  20  ou  so 
14,  22)  sont  commandes  et  provoquent  la  manoeuvre 
de  I'autre  piston  de  chaque  paire. 

13.  Appareil  selon  la  revendication  1  1  ou  12,  dans 
lequel  Ies  premiers  cylindres  (10,  29)  des  ensembles 
primaire  et  secondaire  de  pompage  (1,  6)  sont  55 
coaxiaux  et  Ies  seconds  cylindres  (11,  30)  des 
ensembles  primaire  et  secondaire  de  pompage  (1  ,  6) 
sont  coaxiaux. 
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ble  primaire  de  pompage,.  et  un  dispositif  reliant  ce 
tiroir  (45)  plac§  dans  la  chambre  de  distribution  (46) 
a  un  flotteur  (39)  place  dans  une  enceinte  formant  le 
dispositif  r§cepteur  (5),  si  bien  que  du  iiquide  est 
ajoute  dans  I'ensemble  secondaire  (6)  de  pompage  5 
lorsque  le  niveau  dans  le  dispositif  r§cepteur  tombe 
au-dessous  d'un  volume  choisi. 

18.  Appareil  selon  la  revendication  10,  caracte- 
ris§  en  outre  par  un  robinet  d'arret  (54)  plac6  dans  la 
canalisation  sous  pression  (2)  rejoignant  la  chambre  10 
de  distribution  (12),  un  dispositif  destin§  a  mesurerle 
volume  de  Iiquide  dans  le  dispositif  r6cepteur  (5),  et 
un  dispositif  d'accouplement  (55)  destin6  a  fermer  le 
robinet  d'arr§t  (54)  lorsque  le  volume  de  Iiquide 
depasse  une  valeur  choisie.  15 
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