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Pump  arrangement  for  pumping  liquid  by  means  of  compressed  air. 

the  discharge  pipe  (4).  Then  the  pump  arrangement 
is  aired  when  a  valve  (8)  opens,  thus  supplying  new 
liquid  to  the  pump  arrangement. 

The  pump  arrangement  has  no  valves  and  has 
therefore  free  throughput  in  the  whole  of  its  length.  It 
can  therefore  pump  liquid  containing  larger  impuri- 
ties  such  as  plastics  bags,  rope  ends,  etc.  without 
choking. 

The  pump  can  also  be  used  for  cleaning  waste 
water  of  sludge.  The  effect  consumption  is  lower 
than  in  known  pumps. 

©  The  pump  arrangement  has  a  pump  chamber  (1) 
with  an  inlet  opening  (2)  and  a  discharge  opening  (3) 
to  which  is  connected  a  discharge  pipe  (4).  The  inlet 
opening  (2)  is  placed  at  a  higher  level  than  the 
discharge  opening  (3).  To  the  inlet  opening  (2)  is 
connected  an  inlet  pipe  (9)  which  is  taken  down  to  a 
level  in  the  liquid  where  the  pressure  head  (H)  is 
higher  than  the  pressure  head  (h)  of  the  pump 
arrangement.  When  the  pump  chamber  (1)  is  filled 
with  liquid,  air  is  supplied  through  a  pipe  (6)  from  a 
blower  (7),  whereby  the  liquid  is  forced  out  through 
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PUMP  ARRANGEMENT  FOR  PUMPING  LIQUID  BY  MEANS  OF  COMPRESSED  AIR. 

discharge  pipe  4.  The  pump  arrangement  can  also 
be  spring  suspended  and  designed  so  that  it  can 
activate  a  not  shown  limit  switch  in  a  bottom  posi- 
tion,  when  it  is  filled  with  liquid,  and  in  a  top 

5  position,  when  it  is  emptied  of  liquid. 
Connected  to  the  inlet  opening  2  to  the  pump 

chamber  1  is  an  inlet  pipe  9,  reaching  from  the 
inlet  opening  2  down  into  the  liquid  to  a  level  where 
the  pressure  head  H  is  higher  than  the  pressure 

w  head  of  the  pump  arrangement  and  which  is  prefer- 
ably  lower  than  the  lowest  part  of  the  pump  cham- 
ber. 

The  inlet  pipe  9  can  also  -  as  shown  at  the 
bottom  of  fig.  2  -  enter  a  pump  well  11  from  which 

15  the  pump  arrangement  pumps  liquid.  The  pump 
arrangement  can  in  this  case  be  buried  in  the 
ground. 

When  the  valve  8  is  open  liquid  will  be  forced 
through  the  inlet  pipe  9  into  the  pump  chamber  1  . 

20  When  the  pump  chamber  1  is  filled  with  liquid 
and  a  corresponding  liquid  level  in  the  discharge 
pipe  4  is  reached,  the  valve  8  will  close  and  the 
blower  7  will  force  compressed  air  into  the  pump 
chamber. 

25  As  the  pressure  head  H  at  the  bottom  of  the 
inlet  pipe  is  higher  than  the  pressure  head  h  of  the 
pump  arrangement  the  supplied  compressed  air 
will  force  the  liquid  out  of  the  pump  chamber  1  and 
out  through  the  discharge  pipe  4. 

30  When  the  pump  arrangement  is  emptied  of 
liquid  a  sensor  -  which  by  way  of  example  could  be 
placed  in  the  discharge  pipe  -  will  register  this,  and 
the  valve  8  will  close.  Then  another  volume  of 
liquid  will  be  forced  into  the  pump  chamber. 

35  The  consumption  of  air  is  only  a  few  per  cent 
higher  than  the  volume  of  liquid  being  pumped.  If  a 
volume  of  liquid  of  1  m3  is  to  be  raised  1  m,  a 
blower  effect  of  8W  is  needed.  This  effect  is  essen- 
tially  lower  than  for  known  pumps. 

40  The  blower  7  can  either  be  in  continuous  op- 
eration,  or  it  can  be  connected  to  the  control  sys- 
tem  for  the  valve  8,  so  that  it  stops  when  the  valve 
8  is  open. 

As  a  filed  quantity  of  liquid  is  discharged,  de- 
45  pending  on  the  dimensions  of  the  pump  arrange- 

ment,  for  each  pump  stroke,  the  pump  arrange- 
ment  can  also  be  used  as  a  flow  meter.  Such  a 
pump  can  send  a  signal  to  another  pump,  which 
can  be  a  dosing  pump  for  chemicals. 

so  As  shown  in  fig.  1  the  pump  chamber  1  can  be 
embodied  as  an  oblong,  preferably  cylindrical,  pipe 
oriented  with  a  backward  slope  from  the  inlet  open- 
ing  2  towards  the  discharge  opening  3.  This  gives 
the  pump  with  the  inlet  pipe  9,  the  pump  chamber, 
and  the  discharge  pipe  4  the  shape  of  an  N. 

The  present  invention  relates  to  a  pump  ar- 
rangement  of  the  kind  described  in  the  introduction 
to  claim  1  . 

Such  pump  arrangements  are  known  e.g.  from 
the  description  of  Norwegian  patent  No.  4.100, 
French  patents  Nos.  806.643  and  1.033.695  and 
U.S.A.  patent  No.  1  .072.562. 

These  known  pumps  all  have  a  valve  on  the 
inlet  side  which  closes  when  compressed  air  is 
blown  into  the  pump  chamber. 

It  is  the  purpose  of  the  present  invention  to 
describe  a  pump  in  which  the  said  valve  in  the  inlet 
can  be  omitted,  thus  making  the  pump  more  sim- 
ple  in  its  construction  and  more  robust  and  de- 
pendable  than  known  pumps.  This  is  achieved  by 
shaping  the  pump  as  shown  in  the  characterizing 
part  of  claim  1  . 

As  the  pump  arrangement  according  to  the 
invention  is  open  during  the  whole  throughput  ac- 
tion  it  can  also  pump  liquids  containing  large  ob- 
jects  such  as  plastics  bags,  rope  ends  and  the  like. 
Furthermore,  it  can  be  used  to  pump  water  contain- 
ing  live  fish. 

Claim  2  deals  with  an  embodiment  of  the  pump 
chamber  of  a  pump  arrangement  according  to  the 
invention. 

Claim  3  deals  with  another  embodiment  of  the 
pump  chamber  of  a  pump  arrangement  according 
to  the  invention. 

Claim  4  deals  with  a  pump  arrangement  ac- 
cording  to  the  invention  in  which  the  pump  acts  as 
a  liquid  pump. 

Claim  5  deals  with  a  pump  arrangement  in 
which  the  pump  preferably  pumps  sludge  from  a 
sludgy  liquid. 

The  invention  will  be  explained  in  detail  below 
with  reference  to  the  drawing  in  which 

fig  1  is  a  schematic  embodiment  of  a  pump 
arrangement  according  to  the  invention,  and 
fig.  2  is  a  schematic  drawing  of  another  embodi- 
ment  of  a  pump  arrangement  according  to  the 
invention. 
As  shown  in  the  drawing  a  pump  arrangement 

according  to  the  invention  has  a  pump  chamber  1  , 
with  an  inlet  opening  2  and  a  discharge  opening  3. 
To  the  discharge  opening  is  connected  a  discharge 
pipe  4,  preferably  by  a  U-shaped  bend  5.  A  supply 
pipe  6  for  compressed  air  is  connected  to  the  top 
part  of  the  pump  chamber  1.  By  way  of  example 
the  compressed  air  can  be  supplied  from  a  blower 
7  so  that  compressed  air  is  pumped  into  the  pump 
arrangement  when  a  magnet  valve  8  is  closed.  The 
pump  arrangement  is  aired,  when  the  valve  8  is 
open.  The  valve  8  can  be  activated  in  various 
ways,  e.g.  by  a  not  shown  level  sensor  in  the 
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with  an  inclined  orientation  downwards  from  the 
fnlet  opening  (2)  towards  the  discharge  opening 
(3). 
3.  Pump  arrangement  according  to  claim  1, 
characterised  by  the  pump  chamber  (1)  being 
embodied  as  an  oblong,  preferably  cylindrical,  pipe 
which  is  mainly  of  a  horizontal  orientation. 
4.  Pump  arrangement  according  to  claims  1  and  3, 
characterised  by  the  lower  edge  (10)  of  the  inlet 
opening  (2)  being  placed  at  a  higher  level  than  the 
upper  edge  (12)  of  the  horizontally  oriented  pump 
chamber  (1). 
5.  Pump  arrangement  according  to  claims  1  and  3, 
characterized  by  the  lower  edge  (10)  of  the  inlet 
opening  (2)  being  placed  at  a  lower  level  than  the 
upper  edge  (12),  but  at  a  higher  level  than  the 
lower  edge  (13)  of  the  pump  chamber  (1). 

The  pump  chamber  1  may  also  -  as  shown  in 
fig.  2  -  have  the  shape  of  an  oblong,  preferably 
cylindrical,  pipe  with  a  horizontal  position. 

With  the  embodiment  shown  in  the  figure  the 
lower  edge  10  of  the  inlet  opening  2  is  placed  at  a 
higher  level  than  the  upper  edge  12  of  the  pump 
chamber  1  .  The  pump  arrangement  then  functions 
as  a  liquid  pump. 

If  the  lower  edge  10  of  the  inlet  opening  2  is 
moved  down  to  a  level  which  is  lower  than  the 
upper  edge  of  the  pump  chamber  1,  but  higher 
than  the  pump  chamber's  lower  edge  13,  part  of 
the  liquid  supplied  to  the  pump  chamber  will  be 
taken  back  to  the  inlet  pipe  9  during  the  pump 
stroke.  If  the  fluid  being  pumped  is  sludgy  the 
sludge  which  collects  on  the  bottom  of  the  pump 
chamber  1  will  thus  be  pumped  away  through  the 
discharge  pipe  4,  whereas  pure  liquid  will  be  taken 
back  to  the  inlet  pipe  9. 

In  the  described  embodiment  the  pump  ar- 
rangement  can  thus  be  used  for  cleaning  of  waste 
water  for  sludge. 

Within  the  framework  of  the  invention  there 
may  be  other  embodiments  of  the  invention.  For 
example  the  pump  chamber  shown  in  fig.  1  can  be 
embodied  with  a  beginning  part  with  an  inclined 
downward  slope  and  then  with  a  horizontal  part  and 
then  with  a  part  inclined  downwards. 
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Claims 

1  .  Pump  arrangement  for  pumping  liquid  by  means 
of  compressed  air  with  a  pump  chamber  (1)  which 
is  completely  or  partially  immersed  in  the  liquid,  a 
discharge  pipe  (4)  reaching  from  the  bottom  of  the 
pump  chamber  and  an  inlet  opening  (2)  ,  which 
connects  the  pump  chamber  (1)  with  the  liquid,  and 
a  supply  pipe  (6)  for  compressed  air,  which  is 
connected  to  the  upper  part  of  the  pump  chamber, 
and  through  which  the  pump  chamber  is  alternately 
connected  to  a  compressed-air  source  (7)  and  air- 
ed  to  the  surrounding  atmosphere,  characterized 
by  the  discharge  pipe  (4)  being  connected  to  a 
discharge  opening  (3)  at  the  bottom  of  the  pump 
chamber  (1),  preferably  by  a  U-shaped  bend  (5) 
and  by  the  inlet  opening  (2)  being  connected  to  an 
inlet  pipe  (9)  reaching  from  the  inlet  opening  (2) 
down  into  the  liquid  to  a  level  where  the  pressure 
head  (H)  is  higher  than  the  pressure  head  (h)  of  the 
pump  arrangement,  and  which  is  preferably  lower 
than  the  lowest  part  of  the  pump  chamber,  and  by 
the  bottom  (10)  of  the  inlet  opening  (2)  being 
placed  at  a  higher  level  than  the  discharge  opening 
(3). 
2.  Pump  arrangement  according  to  claim  1 
characterised  by  the  pump  chamber  (1)  being 
embodied  as  an  oblong,  preferably  cylindrical,  pipe 
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